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ENGLISH INDUSTRIES AND AMERICAN 
COMPETITION. 


THE present depression which exists in nearly all 
the industries of this country, although not 
more severe than on some, or even many, former 
occasions, has nevertheless awakened more interest 
among all classes than ever before, and reasons 
for this are not wanting. 

In former cases the causes of depression have 
generally been traceable to circumstances of a more 
or less transitory kind, such as fluctuation of prices, 
disturbance in markets, commercial failures, and so 
on, but at the present for the first time American com- 
petition is realised and admitted as affectiug several 
branches of English manufacturing industry. Such 
competition has heretofore, except by a very few, 
been treated as a myth, and disposed of by what we 
will call economic speculation, or economic con- 
clusions drawn from statistics, and by a reiteration 
of the supremacy of native skill, but now it is 
evident some new mode of treatment must be 
adopted if we are to compete with the rapid changes 
and innovations which the restless mhabitants of the 
New World bring to bear upon all they undertake. 

Competition with European countries possessing 
fewer natural resources than our own and having 
no advantage to speak of in climate, food, fuel, 
intelligence, or physical power, is a matter which 
can be very safely measured in a statistical way, 
but in the case of a people speaking the same lan- 
guage, in possession of the same scientific data, 
with a physical and moral power equal to our own, 





more active in their habits, and at the same time 
with greater natural resources, statistical conclusions | 
are too slow ; they apply after the circumstances on | 
which they were founded have passed away. 

The elements, as they may be called, which go to 
make up the producing power of a country’s’ 
industries are composed of two kinds or classes, | 
One consists of various factors which are constant | 
or nearly so, non-progressive and beyond control; | 
among these are climate, material, fuel, food, and| 
other resources generally spoken of as natural. The, 
other class of factors are such as can be created, | 
changed, or improved, consisting of machinery and | 
implements, processes, skilled labour, and its control, | 
and it is to these latter especially that attention will | 
be called in the present case. There are, it is true, | 
various other things essential to the successful con- | 
duct of modern industry which might be named as | 
factors; capital, commercial connexions, and prestige | 
are among such, but these, like implements and skill, | 
are amenable to human effort, and are by no means | 
to be relied upon as permanent advantages reaching | 
beyond a period wherewith we have present concern. | 

Thus far, as previously remarked, comparisons 
between our own and American skilled industry 
have been for the most part founded on statistics, 
supplemented it is true in many cases by observa- 
tions made by travellers, and the opinions of many 
who have investigated special cases, and it might be 
said nothing more can well be expected, yet it is 
believed that a general review at this time of the 
particular modes of conducting American skilled 
industry, especially in such features as differ from 
our own methods, will be of both interest and ad- 
vantage to many of our readers. 

It is but fair however to remind them both 
here and in America that general conclusions often 
fail to apply to particular cases, and that personal 
Opinions are as a rule based upon such cases, so 
that in a country as large as America, and where 
ndustries are like the climate and people extremely 





diversified, it will be very difficult to speak in general | individuality of firms or companies, and by co- 


terms even of a particular branch of industry. 

That there is much in American practice which 
older countries can adopt with advantage, no one who 
is acquainted with thesubject will deny, and obviously 
we, with colonies to supply, whose wants are 
analogous to those of America, should not be back- 
ward in taking lessons when circumstances permit. 

No nation in Europe has so much intercourse 
with America as ourselves, and every circumstance 
points to a more extended intercourse when the 
existing trade restrictions in America are removed 
or modified. The language and literature, including 
technical learning of all kinds, as before remarked, 
may be said to be in common, yet with all this it is 
questionable if we derive as much advantage from 
American improvements as some other European 
countries. 

It is true that most inventions and discoveries 
find their way from America to England nearly 
as soon as made, but they are in almost every case 
brought here by Americans who by persistent effort 
succeed in having their inventions adopted; perhaps 
no fault should be found with this latter fact when we 
consider the many foolish and impractical things 
which have their origin there, but certainly with 
our alleged superiority of scientific discernment we 
should be able to select what is good and adopt it 
soon enough to have a fair start. 

In these remarks we have in view certain in- 
dustries which will be more fully noticed in future 
places, and are not speaking of the spirit in general 
with which improvements and changes are met in 
this country ; but interests are certainly in many 
cases sacrificed to prejudices, and a great difficulty in 
meeting and combating American competition exists 
in slowness and conservatism. 

It is true our main disadvantage at this time rests 
in causes less easily controlled than conservation, or 
an aversion to sudden changes, that is, in labour dis- 
turbance ; and it may be added that to this branch of 
American industry, the control of skilled labour, but 
little or no attention has been given. 

The discussion of the subject of skilled labour and 
the various conditions which attend on it, naturally 
leads into the field of moral and social problems 
which lie outside the usual scope of engineering 
journals ; but it is the readers of such journals who 
mainly have to contend with and remedy the evils of 
labour disturbance, so that after all problems of the 
kind are in some sense a practical detail of manu- 
factures which sooner or later must have some 
other treatment than the application of economic 
theories at least by those who have no practical 
knowledge of much that concerns skill and its 
proper control. 


Co-OPERATION IN AMERICA, 


One of the most marked among characteristics of 
Awerican skilled industry, and one which we think 
deserves especial attention in this country, is what 
may be called co-operation between different manu- 
facturers in the same line, and a general co-opera- 
tion throughout the whole industrial interest. 

In Europe the term co-operation when used con- 
veys an idea of combination, an alliance of interests 
to gain force or advantages which different firms or 
companies could not enjoy while acting inde- 
= ently ; but this is not the meaning intended to 

conveyed in applying the term to American 
wae Combinations there are not popular, and 
are seldom successful when not bound together by 
stronger considerations than to control commercial 
markets or prices. The whole tendency is to the 





operation is meant a friendly intercourse which 
spreads common knowledge of any art, and leads 
to that versatility of knowledge on the part of 
Americans which has been the wonder of other 
countries. 

The idea of a works, no matter of what kind, 
Leing founded and conducted on inventions and 
improvements made within itself, and independent 
of common progress or common knowledge of the 
business carried on, is scarcely to be found in America. 
Every business, it is true, may have some peculiar 
features, but such features are few, and they soon 

into and assimilate with the stock of common 
nowledge. Trade secrets are generally derided, 
and so indeed is the idea of controlling any trade by 
processes kept secret. Such a spirit is generally 
characterised as selfish and mean. 

As a rule, each prominent manufacturer in any 
line is personally acquainted with every other pro- 
minent manufacturer in the same line; friendly 
visits are interchanged, and not to be invited to 
‘‘go over the works and see the improvements” 
would be considered a grave discourtesy. The rela- 
tive merits of new inventions are discussed, and 
every one takes a pleasure in pointing out in, friendly 
emulation how Ais plans are better, and the products 
of his works superior. 

Now this may not be a rule — in every 
case, but it is a general custom, and leads to results 
which in the end will have much to do with the 
producing power of the country. 

It is no uncommon thing to hear two American 
engineers, for example, in talking together discuss 
consecutively the circumstances of any or every 
establishment of any size, from Maine to California, 
and for either to not know the name, history, and 
class of every firm or company in his line would be 
thought stupid. ‘This is the more remarkable when 
the vast size of the country is considered, as well as 
the suddenness with which changes are made, and it 
is a matter traceable to a variety of causes, some of 
which it is difficult to understand in Europe where 
similar circumstances do not exist. 

In the first place, the value placed upon inven- 
tions and par’. knowledge is but very little. Nearly 
every machine, tool, or process is unders to be 
temporary, and soon to pass away, and the object is 
not to preserve what exists so much as to be first in 
reaching improved substitutes for implements, or 
new methods for processes. 

Another reason for the common diffusion of skilled 


knowledge is, that however much Americans value 
money, they generally make gain subservient to 
pride, and in a country where industry and material 
improvements hold the highest place among callings, 
a where the social scale rests on a wholly different 
, the pride of 
t will be found 


basis from what it does in Euro 
technical knowledge far exceeds w 
in older countries. 

The effects arising from this friendly co-operation 
between manufacturers are vast and important. 
Perhaps no other single cause has contributed more 
to that wonderful success which has attended so 
many branches of industry in America, and this 
effect will be greater still if this spirit of co-opera- 
tion should assume the nature of a national trade 
combination, as it has already threatened to do in 
some instances, that of paper manufacture for ex- 


ample, - 
ts is however questionable whether trade combi- 
nation for commercial will ever become 
ular or even tolerable in America. As before 
said, the idea is an unpopular oneif not founded on 
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TABLE SHOWING LEADING PARTICULARS OF THE SHAFTS OF THE LENS COLLIERIES. 
No. -— No. 1 Shaft. No. 2 Shaft. | No. 3 Shaft. No. 4 Shaft. | No. 5 Shaft. No. 6 Shaft. 
_ hp — | | —-— 
1 |Name of shaft =m - Sainte Elizabeth | Grande Condé | Saint André Saint Louis |Being construct’d| Douvrin Concession 
2 |Clear diameter of shaft san 11 ft. 1lin. 13 ft. lin. 13 ft. 14 ft. 7 in. 15 ft. 10 in. 13 ft. 
8 |Date when work was commence ose] 9th May, 1852 1857 1858 1862 | Nov., 1872 
4 |Maximum amount of pumping, cubic feet 
per hour ... a se | 28,000 cub. ft 7000 cub. ft 3500 cub. ft. 8750 cub. ft. 87,500 cub. ft. 
5 |Depth reached in June, 1877 ... 823 ft 748 ft. 977 ft. 850 ft. 830 ft. 787 ft. 4in. 
6 |Date when coal was first extracted Sept., 1853 | July, 1859 1860 Sept., 1864 
7 |Depth of workings in 1875 797 ft 725 ft. 587 to 944 ft. 656 ft. and 830 ft. 583 ft. and 698 ft. 
8 |Amonnt extracted in 1875 155,793 tons 173,288 tons 155,952 tons 218,423 tons | 11,661 tons. 
9 |Maximum daily extraction, 1875 1068 tons 1160 tons 1022 tons 1914 tous pa 142 tons 
10 |Average number of miners in 1875 583 men 700 men 558 men 773 men 54 men 148 men 
11 |Namber of seams worked, 1875 9 seams 9 seams 8 seams | 9 seams | ond 6 seams 
12 |Mean thickness of seams 31 in. in. 46 in. 40 in. ove 23 in. 
13 | Method of raising coal By cage | By cage By cage By cage By cage By cage 
14 | Weight of cage eee 3080 Ib. 3520 lb. 3520 Ib. 3520 Ib. | 5280 Ib. 2640 Ib. 
15 Method of raising wate By sheet-iron tanks | By sheet-iron tanks | By sheet-iron tank By pumping By tanks By sheet-iron tanks 
16 |Capacity of water tanks 63 cub. ft. | 63 cubic ft. | 63 cub. ft. Placed 820 = below the} 225 ft. cub. ft 
t surface. 
17 |Mode of ventilation ... a -.|Fan, Systeme Fabry, Fans. Fabry Guibal Fans. Systéme Lemielle| Fans. Guibal and Gallet Fan. Same as 4 |Fan. Systéme Guibal 
18 | Winding engine : diameter of cylinders} 25% in. 234 in. 35.% in. 254% in. } in. 25 in. 
19 - stroke *,, ,, | 6ft. Gin. 4 6 ft. 64 in. 6 ft. 64 in. | 64 ft. G4 in. | 6 ft. 10 in 
20 « diameter of drams ...| 11 ft. 6in. V1 ft. 5 in. 11 ft. 5in. 11 ft. 5 in. 








skill or invention instead of capital and commercial 
schemes. Among the commercial community, and 
independent of manufacturers, the matter is dif- 
ferent, but skill we venture to think will scarcely 
ever be bound in such leagues. 

One marked effect of co-operation is in the edu- 
cation of labour and the versatility of knowledge 
produced among workmen. They are emulative 
the same as their employers, and as no small share— 
perhaps the greater share—of improvements in tools, 
machines, and processes come from workmen, we can 
well imagine the effect of common knowledge when 
contrasted with special knowledge. To illustrate 
this one may inquire of almost any fitter in a rail- 
way shop in respect to the capacity and merits of 
the machine tools made by different firms, lathes for 
turning axles as an example, and the result would 
be that such a fitter will be able to tell the number 
of axles turned in a given time on different kinds of 
lathes in different of the country, also the 
oe of lathes by different makers, their peculiar 
eatures, and will perhaps wind up with a remark to 
show that he himself done or hopes to do as 
many in a day as ever had been fitted by any 
person. 

Competitive tests are another result of the co- 
operative system in America, In an industrial show 
held for several consecutive years in Cincinnati, 
previous to the Centennial in 1876, there were 
competitive trials of nearly all kinds of machines 
and implements. Machines for boring, planing, 
sawing, and turning metal and wood, with other 
machines, were operated for a given time on 
uniform material, the results tabulated by com- 
mittees appointed for that purpose, and the re- 
sults published. In almost any other country such 
trials would have been impossible, because of the 
effect upon the trade interests of those who came 
out last in the experiments, but not so there, 
where those who purchase implements judge for 
themselves, and where it was argued that if a 
maker was beaten he would at once set to work to 
sur his successful rival, and most likely would 
do so in another test. 

In America no one buys a machine or tool because 
it “ took the first prize,” or at least the importance 
attached to such awards is very little, so that in 
future shows it is probable there will be no specific 
awards given. People judge for themselves, and do 
not rely upon decisions made under peculiar and 
often unfair conditions, a kind of confidence arising 
mainly from the common knowledge gained by what 
has been called the co-operative principle. 

Much more could. be added in respect to the 
causes and indirect effects arising from such a 
system of free intercourse between engineers and 
manufacturers, but the purpose is to contine what is 
said as nearly as possible to the direct effect upon 
industrial production, One of these effects is 
the facilities which such free intercourse offers to 
foreigners for learning American practice. 

Until within a few years past letters of introduc- 
tion, or indeed anything else except a card, were not 
required to obtain permission to visit factories or 
workshops, and the same rule, without many excep- 
tions, now applies to English visitors: but thereis a 
growing distrust, especially since the Exhibition of 
1876, against foreigners, especially North Euro- 
peans, which renders it much more difficult to visit 
and inspect factories. 





With this we can scarce find fault, even if we do 
not compare it with our own system. There is a 
kind of selfish disregard too common in some of the 
north continental countries which permits an ap- 
propriation of inventions, which is as repulsive to 
Americans as it is to the English, a spirit which 
was very truthfully described by an American who 
remarked on seeing a Swede leaye Philadelphia, 
for home, during the Exhibition: ‘There he goes 
with his pockets full of notes, his hat worn out with 
salutes, and as.soon as he is‘clear of Sandy Hook he 
would care but little to know that the Exhibition 
was burnt.” 

(To be continued.) 


COAL MINING AT THE PARIS 
EXHIBITION.—No. IV. 
Tue Lens CoLiiery Company—(concluded). 

ALL of the shafts upon this concession are lined 
with oak to a variable depth, which averages 300 ft., 
and are walled below. The Table, above, gives 
the particulars of the six shafts worked by the 
company. 

At shaft No. 2 there is a special arrangement for 
cleaning the coal, adapted to the low height of the 
pit head which does not exceed 16 ft. In shaft 
No. 3 the height of the axis of pulley over pit is 
35.5 ft. Shaft No.6 is provided with a complete 
rock-boring plant with compressors on- the Som- 
meiller system worked by compressed air. 

As already stated this company has established a 
quay on the Deule 26 ft. above the mean level of 
the water, and extensive enough to ship 6000 tons per 
day by suitable mechanical appliances. The locomo- 
tive employed to haul the coal trains to the quay is 
furnished with a steam crane for discharging the 
wagons. All the shafts are joined by lines of rail- 
way, and to the central depét and to the bank of 
the Haute-Deule (Vendin-le-Vieil) by a branch 
belonging to the company, and having a total length 
of 16 miles 258 y including sidings, A new 
branch of 5 miles long, intended to join the Douvrin 
concession to this line, is being constructed ; it will 
connect No. 6 shaft to. the banks of the Deule and 
to the Violaines Station. All these lines are laid 
with Bessemer steel rails. 

The adminstration of the society is confided to a 
committee of eight members, and the instructions of 
this committee are executed by a general agent 
living at Lens. The execution of the works is placed 
under the care of an engineer, having under his 
orders the divisional engineers, and a number of 
employés for different purposes. The company em- 
ployed in 1875 the following number of men of 
all grades : 

At the bottom of the mines me ose 
On the surface oe roan “ 








2816 
897 


Total eve ove 3713 
Being an increase of 410 as compared with the 
previous year. 
During the years 1870-73 the numbers were as 
follows : 


1873 2765 
1871 od aot “as eee 2356 
1870 « feee,”) 2104 


These miners seaide: in thirty-six districts, and by 
adding to their number, that of their families, they 
cannot amount to less than 14,000, this being the 





total of those of all ages and both sexes who 
live by the work afforded by the company alone, 

Only a part of the workmen employed in the 
shops of the society occupy their own houses. 
These houses are situated principally in the districts 
of Lens, Liéven, Vendin-le-Vieil, Haisnes, and 
Douvrin ; there are 1300 of them in all, and they 
contain about 5100 inhabitants, of whom there are 
1600 miners and 3500 women and children. 

The wages paid increase or decrease according 
to the qualifications and strength of the men. ‘ There 
are of course,,several classes of miners, such .as 
those for breaking down the coal, for making the 
galleries, or for sinking the shafts, A special class 
of miners, carefully selected for strength and in- 
telligence, are employed for shaft sinking through 
dangerous strata. It is from this class that the 
greater part of the chief workmen, foremen, &c., 
are selected. The miners for breaking down the 
coal, work by the piece, the basis being a certain 
number of square yards of coal broken down, the 
price varying according to the thickness of the 
seam and the hardness of the coal. Occasionally 
a sort of sub-contract system is adopted, but only 
when a quantity of coal is required within a limited 
time. The men work in gangs of from four to 
twelve according to the amount of work to be done. 

Driving galleries and sinking shafts through 
rock are always made the subject of sub-contracts, 
and the price is agreed upon after the work is started. 
The work in the mines is divided into eight-hour 
spells in dry workings, and it lasts six hours when 
the work is in water. The average payment to 
miners is as follows: miners working by the piece 
per day 4s. 2d, by contract 4s. 7d, by daily 
work 3s. ld. The mining labourers receive from 
3s. to 38. 10d. per day. ‘The mechanics are paid 
partly at fixed rates and partly by percentages, and 
earn from 3s. 10d. to 4s. 1d.; firemen receive 2s. 9d. 
per day; the lamp distributors 2s. 4d. ; the women 
who pick up the coal ls. 2d.; the screeners on 
the surface ls. 2d, to 1s. 7d. The labourers for 
cutting the timber for staying the galleries work 
by the piece, and earn about 3s. 2d. per day. 
The workmen employed for carrying the coal in 
the galleries where the horses are not used, receive 
2s. 6d. This is done by the piece, and is paid 
according to the distance worked. The children 
who are too young to be otherwise employed at- 
tend to the ventilating doors, look after wagons, 
pulleys, &c., and receive from 1s, 2d. to 1s. 7d. 

Women are not employed in the mine at Lens, 
but on the surface many find occupation in the 
classification, cleaning and separating the coal, dirt 
and ashes, and in brickmaking, 

We may briefly notice the social institutions which 
so distinguish the collieries of the North of France, 
and which are so useful both to the workmen and 
employer. ‘The whole number of schools and 
asylums for the Lens mines is 56, and the number 
of children who go to them is 3087, The medical 
staff includes ten doctors, of whom two are prin- 
cipals and four chemists. Extra help is given by 
the society to families in misfortune, and it re- 
tains from the charities distributed each year; a sum 
of 1.5 per cent, for the good of the schools and 
asylums. The somaeny owns. 1342 workmen’s 
houses, The monthly rents for these dwellings 
are, 3s. 2d,, 3s. 11d., and 4s, 9d. The loss on them 
yearly is about 4800/. 
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A subscription, to which each workmen is expected 
to contribute regularly, was established by the help 
of the society. This relief fund amounted in 1875 
to 1200/., and increaseseach year. On the one hand 
the workmen contribute every two weeks ls. 2d. 
for those who receive 2s, 4d, per day and upwards ; 
94d. for those who get Is. 5d. to ls. 8d.; 7}d. 
for those who earn from ls. 2d. to ls. 5d.; 
and 5d. for those who earn per day less than ls, 2d. 
In 1875 these subscriptions amounted to 401/. 7s. 3d. 
Injured workmen received from this fund 1s. 6d. per 
day, if he pays ls. 2d. per fortnight ; 1s. 4d. if he 
pays 11}d.; 1ljd. if he pays 9$d.; 94d. if he pays 
74d.; 64d. if he pays5d. From this charitable Fand 
are also paid the medical salaries, drugs, wines, 
hospital stores, funerals, &c. 


In 1875 the following amount was £ 
paid ... sad za ods ide 5923 19 0 
And the receipts amounted to 576419 0 
Balance ... 159 0 0 
The above outlay was divided as follows: 
Doctors’ salaries... 763 7 1 
Drugs, &c., expenses die we 1514 8 8 
Money aid for injured or sick 
miners eco we ove ob 3436 3 11 
Funeral expenses 140 0 9 
Miscellaneous 69 12 8 
5923 13 1} 


The number of recipients from this fund amounted 
to 14,000, of which the company is entitled to send 
one fourth. Experience has shown that the ar- 
rangement is highly successful for the workmen 
and their families, Its management is chiefly looked 
after by the men. 








STATIONARY ENGINES AT THE 
PARIS EXHIBITION.—No. II. 
CRANKSHAFT BEARINGS. 


A veERY considerable number of the French 
engines have their crankshaft plummer blocks 
made separately from the frame and bolted to it. 
With the exception of the French Corliss engines, 
however, which seem to be made to American 
designs, most of the engines with separate plummer 
blocks are those which have some more or less old- 
fashioned form of under bedplate; in the engines 
with more modern frames the pedestal and frame 
are (with the exceptions mentioned) almost always 
cast together. This is the case also with the great 
majority of the English engines, with all the Swiss 
engines, and with almost all the others of any im- 
portance. : 

The immense majority of the engines exhibited, 
outside the English Section, have brasses made in 
three or four pieces, and provided with a double 
adjustment. The variety of ways in which it is 
possible so to divide the brasses is but limited, but 
it appears as if almost every possible method 
having the least pretence to reason were repre- 
sented at Paris. The method of division which 
seems, on the whole, to be most, used by good firms, 
is a division into four pieces by two parallel hori- 
zontal planes whose distance apart is equal to about 
two-thirds of the diameter of the shaft. Next in 
frequency to this is a division into three equal or 
nearly equal parts, one of which, of course, comes 
fair below the shaft. Two or three firms divide 
the brasses into four equal parts diagonally, by 
planes at right angles to each other, and at angles 
of 45 deg. to the vertical and horizontal, while one 
firm at least uses a division into four by vertical 
and horizontal planes passing through the axis of 
the shaft, and one or two firms make the lower 
half brass in one piece and simply divide the upper 
brass into half vertically. 

In most cases the vertical wear is taken up by 
aid of the cap bolts, and the horizontal or end-way 
wear by wedges connected (in varions ways) to 
screws passing up through the cover. The wedges 
are in general placed on both sides of the shaft, and 
either two or four screws (in all) are used to tighten 
them up. Ina few cases, however, notably among 
the Swiss engines, the wedge or wedges are placed 
only on one side of the shaft, the side further from 
the cylinder being always chosen, so that the wear 
of the connecting rod and the bearing brasses may 
be taken up in opposite directions. In the 
French Corliss engines and a few others set screws 
ponies through the end of the frame are used 
instead of the wedges for taking up end-way wear. 
The use of cast-iron caps with wings fitting over the 
ends (planed) of the plummer block is almost uni- 





versal, There are a few cases, but only a few,* in 
which a double adjustment quite independent of the 
cap bolts is used, so as to allow the cap always to 
be bolted up dead on the pedestal. 

Among the English engineers, Messrs. Marshall of 
Gainsborough are the only firm who have adopted 
the system of double adjustment for their plummer 
blocks. In their larger type of engine the brasses 
are divided into four, the two adjustments being 
made by set screws and a wedge respectively. In 
their small engines the brasses are in three pieces, 
and the cap bolts are used for the vertical adjust- 
ment, a wedge being employed for the other. 

The English engines are almost the only ones of 
good construction which employ a single adjustment 
only for the brasses, Messrs. Galloway's large 
engine has round brasses divided in two horizontally, 
a plan very little used for horizontal engines on the 
Continent. Three or four firms use oblique plummer 
blocks, a form also used by a good many French 
engineers, Several of our engineers, also, have 
employed brasses divided in two parts vertically, 
and adjustable either by wedge or set screw, the 
cap being bolted down dead, The only important 
foreign firm using this arrangement is the Société 
John Cockerill, whose large rolling mill-engines, as 
well as their horizontal air-compressing engine, are 
fitted in this way, the cap bolts being made hori- 
zontal in both cases, and used for taking ur the 
wear, 

Measrs. Farcot et Fils, M. A. de Quillacq, and a 
few other firms who use brasses in four pieces, make 
the top piece of cast iron, while in one or two cases 
white metal bearings (run in cast iron) are used, 
but these are only exceptions to the general rule of 
making the whole of some quality of brass or gun- 
metal, A few good firms also use round brasses, 
but in the immense majority of cases flat-bottomed 
brasses are employed. ‘The Galloway engine, how- 
ever, has round brasses, as have the Seraing engines 
mentioned above, and some of the Swiss engines. 
The French Corliss engines and one or two others 
have brasses without flanges. 

Nearly all the foreign engines, even down to very 
small sizes, are fitted with four cap bolts to each 
bearing. ‘The French Corliss engines are the most 
notable exceptions to this, and their two compara- 
tively small bolts certainly look very Se ie oreo 
to their long heavy bearings. The Galloway engine 
has four bolts, as has also one of Messrs. Marshall’s 
engines, the rest of our engines (most of which, 
however, are but small in size) have only two. In 
one of the Seraing engines (in which a common 
under-bedplate is used) advantage is taken of the 
arrangement of brasses which we have described to 
provide a direct stay for the cylinder by making the 
top cap bolt a long rod, carried right back to the 
cylinder. Among the English engines a similar 
direct stay is used by Messrs. Ruston and Procter. 

It may be mentioned in conclusion, that the 
arrangement of brasses, &c,, which we have been 
describing, applies solely to the bearings in the 
engine bedplates, and not to outer bearings, where 
these exist. In many cases the latter are made 
simply with brasses in two pieces and vertical 
adjustment, even where the engine bearing has a 
double adjustment. 

GUIDES. 

The arrangement of piston-rod head guides is cer- 
tainly not one of the matters in which we are likely to 
follow the example of foreign engineers, We are 
sorry to see so many good firms still using double- 
bar guides with very small surface and very long 
crossheads, and we are sorry too that they should be 
able to say that they are only doing what is done 
by some of the English firms who are exhibiting, 
and who certainly know better. A good many 
engines have bored guides of sensible form (the 
Swiss machines show well from this point of view), 
but in too many cases deficient in surface. The 
French Corliss engines have narrow VY guides, anda 
few of the Belgian engines have Y guides also. One 
or two engineers using a bedplate more or less of 
Corliss form, have made each guide (that is, both the 
top and the bottom) semi-cylindrical in form. With 
such frames there is no doubt that the width re- 

uired for boring may be inconvenient, but why, in 
t case, a plain flat form should not be adopted 
we have not yet discovered, The Y shape, especially, 
is surely as ill adapted for a guide as it is well 


* The engine of Mr. Charles Brown, which we 
Masthall'of" Gausbeough, ose by Cheligay ad Guyot: 
o! ugh, one y 0; 
Sionnest, Cail’s rollin mill ine, ap hi 
engine, are almost all we notice. 





adapted for a rope palley, and for just the same 
reasons in both cases, Flat guides, arranged more 
or less in marine engine fashion, are used by some of 
the firms (Cockerill, Galloway, &c.) who have not 
used any of the more modern forms of frame. 
Several firms, also, use either a single bar or a single 
pair of guide bars. It may be noted that in most 
eases where the guides are bored, it has not been 
thought necessary to provide any special means 
(such as side bars or lip flanges) to prevent the 
piston rod head turning in the guides, The con- 
straint of the connecting rod appears to be quite 
sufficient for this purpose. 

We shall have something to say farther on, in 
speaking of the arrangement of the piston and con- 
necting rods, of the means provided for taking up 
wear in the guides. 








PLATEAD’S FILMS. 

_ THe forms assumed by liquids when all external 
disturbing forces have been removed, or, what is for 
practical purposes much the same thing, when their 
influences have been balanced and neutralised, form 
an exceedingly interesting branch of physical re- 
search. In connexion with this subject the name 
of Dr. J, Plateau, F,R.S., Professor of Physics and 
Astronomy in the University of Ghent, must for 
ever be associated, for it is to his celebrated re- 
searches which are collected and recorded in his 
valuable work* upon the subject that the world is 
mainly indebted for what it knows about it. 

In order to see how a liquid would behave if 
freed from the influence of gravitation and of other 
disturbing influences, he immersed within one 
liquid a small quantity of another with which it 
would not mix, and which moreover was of pre- 
cisely the same specific gravity. ‘The substance 
known as olive oil is lighter than water, but 
heavier than alcohol, and with neither is it capable 
of entering into chemical composition, that is to say, 
olive oil will float if dropped into water, but if in- 
troduced into a vessel containing alcohol it will sink 
and rest at the bottom. Taking advantage of these 
mutual properties Dr. Plateau made a mixture of 
alcohol and water, whose specific gravity was exacti 
the same as the olive oil which he employed. A mr | 
portion, therefore, of the latter substance introduced 
into the alcoholic mixture would neither sink nor 
float, but would remain suspended in the mixture, 
it would, in fact, relatively to the forces acting upon 
it, be exactly in the same condition as an equal mass 
of the alcoholic mixture whose place it would oc- 
cupy, and all influence of gravity would becompletely 
eliminated. When this is the case the mass of oil 
assumes a perfectly spherical form and resembles to a 
certain extent a planet floating in space. By a suit- 
able mechanical contrivance Professor Plateau 
succeeded in imparting to a liquid sphere of oil so 
suspended a rotary motion; when, obeying the laws 
of centrifrugal force, the sphere became a spheroid 
flattened in its axis of rotation and extended in its 
equatorial dimensions. If the velocity of rotation 
be increased a curious phenomenon presents itself. 
The spheroid continues to become flatter and flatter 
at the poles, and larger and larger in its horizontal 
diameter, until a decided depression is formed around 
its central axis at both the top and the bottom of 
the mass of oil, and finally the latter separates from 
its central portion, becoming a ectly regular 
ring, having a circle for its genatrix. In this stage 
it bears a very close analogy to the planet Saturn, 
having a central sphere with a circular ring around it 
atasmall distance from its equatorial circumference, 
the whole system rotating together ; but there the 
similarity ceases, for although in his earlier memoirs 
Dr, Plateau conceived the possibility of the experi- 
ment illustrating the formation of the ring of Saturn, 
he has long since abandoned that view of the ques- 
tion. Thereis, moreover, the very distinct difference, 
namely, that while the cross section of the ring of 
oil is circular, that of Saturn’s ring is flat and rect- 
angular. When the rotation is stopped the ring 
cl in to its centre and again assumes the 
spherical form. 

If the end of a fine tube be carefully introduced 
into the spherical mass of oil, and a small quantit 
of the alcoholic mixture be allowed to flow throug 
the tube, the apbare of oil will increase in diameter, 
becoming a hollow sphere or bubble containing the 
same alcoholic mixture as that in which it is sus- 
pended, and a hollow liquid sphere of extreme thin- 
ness may with care be thus produced as much as 4 in. 
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in diameter, which is still more uninfluenced by the 
force of gravitation than even the thinnest soap 
bubble blown in air, for the elimination of the influ- 
ence of gravity from a soap bubble can only be in 
proportion to the thinness of its film, whose intrinsic 
specific gravity must of necessity be identical with 

at of the soap solution of which it is composed, 
and is, of course, as much greater than that of the 
air with which it is surrounded. The oil film, how- 
ever, is of precisely the same specific gravity as the 
alcoholic medium, and is, therefore, absolutely un- 
influenced by any gravitating force, as it floats 
within the mixture. 

For practical pu , however, the phenomena 
by which the forms of thin — films are governed 
may be illustrated by films of soap solution, and of 
other substances which have such cohesive properties 
that they may be formed into pellicles or liquid films 
of a sufficient degree of attenuity to render their 
weight inappreciable with r to that of the air ; 
and by the employment, for this purpose, of soap so- 
lution in air, a large number of the difficulties of 
manipulation are avoided which are necessarily atten- 
dant upon the formation of films of oil in an alcoholic 
medium. A common solution of soap in water pro- 
duces films which are, however, too evanescent to 
give satisfactory results, and Dr. Plateau found that 
a spherical soap bubble, 4 in. in diameter, can seldom 
be preserved in the free air, within a room, for a 
longer time than two minutes,* a period far too 
short to enable an observer to study the attendant 
phenomena. He therefore used for the purpose a 
mixture of Marseilles soap, glycerine, and water, 
which he found produced films of great persistence ; 
but various other formule for soap solutions have 
since been used by different experimenters, all de- 
pending upon the presence of glycerine for checking 
the evaporation of the water. We shall refer, 
towards the close of this article, to the more recent 
employment of other substances for the same pur- 
pose, by which the thin films may be rendered 

ent. 

If a simple flat riog of wire, two or three inches in 
diameter, and furnished with a stem or handle, be 
dipped into a glyceric solution of soap and quickly 
withdrawn, a flat film or bubble of soap solution 
will be formed across the ring as shown in Fig, 1. 








Upon gently blowing upon a film so formed, it will 
be inflated into a sort of bag (see Fig. 2), resembling 
in form an angler’s landing-net, the depth of which 
will depend upon the tenacity of the solution, and 
upon the internal pressure within the envelope, caused 
by the action of the breath. The moment the pres- 
sure is reduced the bag becomes smaller, and if 
the blowing be discontinued it will return to the flat 
form again as if it were composed of an elastic mem- 
brane, similar to the thin caoutchouc of which air- 
balls are composed, This simple experiment is an 
interesting example of the law which underruns all 
the phenomena connected with this research, namely, 
that a liquid film when under the influence of 
no external force has a tendency to contract into 
. the smallest possible area of surface consistent with 
the form of boundary over which it is stretched. 
This may be illustrated in another ue ey the fol- 
lowing very elegant experiments. t a short 
length of cocoon silk be attached to two points, a 
and 4, in the circumference of the ring so as to lie 
loosely between them (see Fig. 3), and across the 
ring let a soap film be formed, in which the filament 
a 6 will lie, dividing the film into two unequal por- 
tions. If now the smaller portion, that is to say 
that part to the left of a 4 in the figure, be broken 





* “ Annales de Chimie et de Physique,” tome lxi., 
page 213. 








by a touch from the finger, the remaining portion 
becomes the only film, and immediately contracts to 
the smallest possible area consistent with its boun- 
dary, and as a part of this boundary, that is to say 
the thread a 4, is free to move, it is dragged by the 
film into an arc of a circle, saeabanaal in Fig. 4. 
Again, if a loop of cocoon silk be suspended from a 
point in the circumference of the ring (see a, Fig. 5), 
and a film be formed across the whole, the latter will 









be divided into two portions, one within and the other 
outside the loop. If now the pellicle included within 
the loop be broken, the outside portion of the film 
will immediately contract, and in doing so will cause 
the loop to be dragged into a central circle, that being 
the form of largest area consistent with its boundary, 
and the annular film outside the loop will, in con- 
sequence, have contracted to the smallest area per- 
mitted by its closed boundary. 

This property of contracting to the smallest area 
enables the films to solve what would otherwise be 
very complicated mathematical problems, for what- 
ever may be the form of the closed boundary, the 
film formed over it will be the surface of least area, 
and, in some cases, most elaborate and beautiful 
forms are produced. It is of course obvious that 
the surface of least area enclosed by a flat circular 
ring, as in Fig. 1, must be a simple flat disc, but 
suppose the ring to be bent so as not to lie within a 
flat plane, if for instance it be curved by being bent 
over a cylinder of the same diameter as itself, it will 
then take the form illustrated in Fig. 7, and a film 





formed over it will present a surface of great beauty, 
and what at first may appear somewhet paradoxical, 
it will be at every point on either surface both 
convex and concave.’ The surface of least area is 
made apparent in this example by being looked at in 
its two symmetrical positions, when the curved film 
will be seen to occupy a mean position between the 
— curvatures of the ring. 

ig. 8 represents the film that is formed upon a 








frame of wire bent seven times at right angles to 
the form therein shown ; the curvatures in this film 
are of great beauty, and, like the preceding example, 
are both convex and concave at every spot upon its 
surface. 

The wire frames experimented with by Dr. 
Plateau were composed of iron wire 1 millimetre in 
diameter, and were soldered together where necessary. 
Before describing the films formed upon skeleton 
framesof othershapes, we may mention that their great 
beauty—which their eminent discoverer never could 
enjoy in consequenceof having losthissight before the 
research was commenced—has induced several philo- 
sophers to try various substances capable of yielding 
permanent films and which could therefore be studied 
atleisure and put away forfuture reference. Schwartz 
attempted to make them with a strong solution of 
gelatine. M. Rottier, of Ghent, employed a mixture 
which had previously been suggested by Bottger, 
consisting of eight parts of colophony resin and one 
of linseed oil. This mixture fuses at a temperature of 
97 deg. C., and with it films were produced, but they 
very soon broke. Mach employed a mixture of 
fused resin with an alkaline silicate, and the same 
experimenter imitated the forms produced naturally 
by the films, by stretching over wire frames a thin 
web of india-rubber, and then exhausting the interior 
by means of anairsyringe. Dr. Plateau suggested 
a mixture of five parts of resin to one of gutta 
percha, but all these mixtures are far from satisfac- 
tory. It was reserved for Dr. Silvanus Thompson, 
Professor of Experimental Physics in University 
College, Bristol, to discover a substance which, 
when in the liquid state, possesses all the properties 
required for forming delicate films, and which when 
solidified has the property of retaining these films 
in their delicacy and transparency, possessing sufli- 
cient elasticity to prevent their becoming broken by 
expansion or otherwise, 











The substance used by Dr. Thompson consists of 
a mixture of colophony resin and Canada balsam in 
the proportion of 46 per cent, of resin to 54 per 
cent. of Canada balsam, a few drops of spirit of 
turpentine being added after. With this mixture the 
best films are formed at a temperature of about 
95 deg. C.; below that temperature they are thick 
and clumsy, and above it they are too thin and 
fragile, although it is possible to obtain a film from 
this compound at as high a temperature as 110 deg. 
C., but it usually bursts before hardening. The 
tenacity of a film composed of this mixture is very 
great, in instance of which we may mention that a 
film formed across a horizontal ring an inch and a 
half in diameter, composed of iron wire .035 in. in 
diameter, sustained, without breaking, the pressure 
of a circular brass 50 grammes weight (1.765 oz.) of 
about 1 in. in diameter placed upon its centre. 

The illustrations which accompany this article 
were drawn from films made with Prcdeher Thomp- 
son’s mixture, and there ig no doubt that with ordi- 
nary care they may be preserved for many years. 
The frames are com of brass wire No. 30 
B.W.G., and the sides of the cubical frames are 
about 1 in. long. 

Ifa — skeleton cube be dipped into a mixture 
capable of forming persistent bubbles, instead of 
the sides becoming glazed as it were by plane films, 
a figure, shown in Fig. 9, is produced composed of a 
system of transparent flat films attached to the 
skeleton frame at its edges, but united to one 
another by liquid edges represented by the white 
lines in the figure. It is a remarkable fact that the 
films within the cube do not unite in a common 
centre, but to a little flat square film which is in- 
variably produced, sometimes in a vertical position 
and sometimes horizontal. This fact is an example 
of two laws discovered by Dr, Plateau (1) that at 
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one and the same liquid edge never more than 
three films can meet, and they are inclined to each 
other at equal angles, and (2) that when several 
liquid edges meet at one and the same point in the 
interior of a system, these edges are always four in 
number, and areinclined to each other at the point 
in question at equal angles. 

If, immediately after forming the figure shown in 
Fig. 9, the top square of the cube be again dipped 
in the soap solution or resinous compound, a portion 
of air will be enclosed in the truncated pyramid of 
which that square is the base, ‘and this air rising in 
the form of a bubble will take the place of the little 
square film in the centre of the system, and will 
itself take the form of a little cube concentric with the 
frame, and having slightly convex sides. This form 
is shown in Fig. 10, and ao some practice to 
obtain in a perfect state with the resinous mixture, 
but it will repay a little patience devoted to it. 





Fig. 11 is the system formed by dipping an equi- 
lateral tetrahedron into the film solution. In this 
case a set of triangular films is formed having for 
their bases the wire edges of the skeleton frame, 
and having a common apex at its centre. If, how- 
ever, the top triangle be again dipped in the sub- 
stance, as in the second experiment with the 
cube, the rising bubble takes the form of a little con- 
vex-sided tetrahedron with liquid edges concentric 
with the form of the wire skeleton. This figure is 
shown in Fig. 12, and will repay some trouble spent 
upon producing a good example. 

Fig. 13 is a film formed upon a wire frame which 
is constructed by first stretching a ring until it 
assumes the form of a long oval with straight sides 








(For Description, see Page 6.) 


and semicircular ends, and then rolling the frame so 
produced into a spiral; this figure, which is due to 
Professor Thompson, gives a characteristic and 
very beautiful curve, for the surface of least area 
formed on such a frame necessitates the concavity 
of its external surface in a vertical direction, while 
the spiral form of the frame gives to the film an 
external convexity in a horizontal direction. The 




















Fig 18. 


frame, Fig. 14, is formed by bending a wire four 
times at an angle of 60 deg., so as to produce a 
skeleton resembling that of a young bird’s beak 
when gaping rather wide ; the film formed upon this 
frame is very curious and is very difficult to repre- 
sent in an engraving. A film of great beauty is 
shown in Fig. 15. For this example a frame is con- 
structed by attaching by horizontal wiresto a central 
vertical wire a spiral wire winding round the central 
wire as an axis. Upon dipping this in the film ma- 
terial a liquid screw is formed upon the frame, and 
the number of turns, or rather the length of the 











screw, is only limited by the depth of the solution 
into which it has to be dipped. 





The number of frames that may be constructed 
is well-nigh infinite, and the above are selected on 
account of their characteristic nature from a large 
collection. The glycerine and soap solution produces 
films of surpassing beauty by reason of the gorgeous 
colours exhibited by them on account of their ex- 
treme thinness, but this beauty is only a pre- 
monitary symptom of the approach of their death, 
for very soon after the colours exhibit themselves on 
a film the latter bursts, and nothing is left but the 
frame. By using, however, the mixture suggested 
by Professor Thompson, the films may be preserved 
in all their beauty of form for years, but they are 
almost colourless and appear to be composed of 
excessively thin glass, perfectly transparent and of a 
slightly yellowish tinge. 

e need hardly add that Dr. Plateau’s researches 
are of long standing, some of the experiments we 
have described having been made twenty years ago, 
but the subject is very little known, and with one 
exception, appears to be ignored in text-books, and 
even there the name of Dr. Plateau does not appear. 
The new aspect of the subject is the discovery by 
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Professor Thompson of a substance capable of re- 
taining the films in their original beauty for an 
indefinite time, and we hope this will taken 
advantage of for preserving in physical museums 
and other places available for students, collections of 
characteristic specimens illustrating a branch of 
physical science that has been much neglected, but 
which is second to none for the interest and beauty 
of its illustrative experiments. 





LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. lV. 
AUSTRIA AND HunGary. 

Tue Austrian and Hungarian Section of the Ex- 
hibition contains altogether four locomotives, two 
of these being in the main Machinery Hall, while 
a third is in an annexe containing a quantity of other 
exhibits connected with railway matériel, and the 
fourth—a small tank locomotive for coal - mine 
service—is in one of the other main a amongst 
exhibits of coal and iron. Of one of the locomotives 
in the main Machinery Hall we this week give a 
two-page engraving. ‘The engine illustra is a 
six-coupled outside cylinders locomotive const: ucted 
at the works of the Royal Hungarian State Railways, 
at Buda-Pesth, of which works Mr, F, Zimmermann 
is the director. 

The engine has cylinders 16}; in. in diameter with 
2 ft. Os, in. stroke, and the wheels being 5 ft. 34 in. 
in diameter, the tractive force is almost exactly 
100 lb. per each pound of effective pressure on the 
pistons,. The engine is considered to be capable of 
taking up a gradient of 1 in 800, a load of 750 tons at 
a speed of 15 miles per hour, or 500 tons at 22} miles 
per hour, or 300 tons at 37} miles per hour. The 
engine is intended for working mixed trains and 
heavy pemengys trains on the ‘lheiss Railway, and 
as it will have to use wood fuel the grate area is 
larger than we are accustomed to provide in this 
country for an engine of similar dimensions. The 
Theiss Railway, we may add, has no curves except 
those of large radius, and the wheel base of the en- 
gine has therefore been made |] ft. 9} in. without 


giving lateral movement to any of the axles, ‘The 
chief particulars of the boiler are : 
ft. in. 
Diameter of barrel (inside largest plate) 4 3} 
Length of firebox at bottom... me 6 23 
Width ,, * ht © & 
o“ om widest — ae 3 7% 
Height of firebox crown above grate 
(front) ... beg ven sve ai 4 95 
Height of firebox crown above grate 
Let. .. 8 & 
Number of tubes ... ae ae 
Length ,, between tube plates .. 11 5} 
Diameter ,, outside ... re pa 0 255 
A ne ak tee ow. © oan 
sq. ft. 
Heating surface : Firebox oe 97 
Tubes (external 1022.6 
Total «» 1119.6 
Firegratearea... see ove ae 21.2 
Flue area through tubes, disregarding 
ferrules ... ae — an aa 3.82 
Ratio of total heating surface to firegrate 
area = is ene an oe, 53.8: 1 
Ratio of flue area through tubes to fire- 
grate area sen eae oss ow. 5.5: 1 
Ratio of firebox surface to external tube 
surface 1: 10.54 


Pressure of steam 142 Ib. per square inch 


As will be seen from our engravings the boiler has 
a raised firebox casing, the crown of which is formed 
of an extra thick plate stayed direct to the crown of 
the firebox. ‘The sides of the latter are curved to a 
large radius at the top corners, as shown in the sec- 
tion, Fig. 3, s0 that the flat portion of the crown 
extends little more than half the width of the fire- 
box. As we have pointed out on previous occasions, 
this system of construction tends to make the crown 
of the casing spread outwards at the springing of the 
arch, and to correct this in the boiler we are describ- 
ing there are provided a number of strong transverse 
stays fixed to angle-irons rivetted to the casing as 
shown in Fig. 3. The trailing axle passes under the 
firebox, the front part of the yrate »eing inclined to 
allow of this being done, As is almost universally 
the case in Austrian engines, the boiler is provided 
with a very large dome, which contains the re- 
gulator. ‘The chimney is fitted with a spark-catch- 


ing arrangement on Klein’s system, and the exhaust 
nozzle is a variable one, its area of discharge ranging 
from 8.06 to 24.8 square inches. The boiler is fed 
by two Friedman's injectors of 7 millimetres and 
9 millimetres respectively. 

As regards 


the working gear, one of the chief 








features is the employment of piston valves, these 
being arranged below the cylinders as shown. 
Motion is transmitted to these piston valves as 
follows: The valve pear is of the ordinary shifting 
link kind, and the block in each expansion link is 
connected to horizontal bars or links, of which 
one end is slung by suspension links hanging 
from a bracket on the motion plate, while the 
other ends are connected to an arm fixed on a 
short rocking shaft. This rocking sh which is 
carried by suitable bearings, extends.outwards so 
that its end just clears the ling and it 
carries at its outer end an arm which is coupled to the 
corresponding valve spine OE a long link, as shown 
in Fig. 1. The position in which the piston valves 
are placed under the cylinder insures draining 
the latter, and this removes the objection which has 
been raised to the application of pi valves to 
locomotives, namely, that their use involved a risk 


of breaking the cylinder from water not being able | P 


to escape. Each valve spindle carries two pistons 
between which the live steam is admitted, while 
the exhaust takes place past the outer sides of the 
valve pistons, so that there is only exhaust steam 
pressure on the valve spindle stuffing-boxes. The 
arrangement of the &c., can be readily 
seen from Figs. 1 and 3. As will’ be seen from 
Fig. 4, too, the exhaust passages of the two cylinders 
are connected by a pipe fitted with a,single drain 
cock worked from the footplate. The to the 
cylinders have each seven openings ley in, wide by 
l} iv. long, giving an aggregate area of 20.4 square 
inches. e valve cylinders are fitted with gun- 
metal bushes, which can be easily renewed, and to 
assist in putting the valves in equilibrium, the lower 
steam inlets are made of larger area than the top, so 
that the steam pressure, when these openings are 
covered, counterbalances the weight of the valves. 

As will be seen from our engravings, the pistons 
are supported by carrying the rods through the 
front covers, as is very commonly done in large 
locomotives on the Continent. The connecting rods, 
crossheads, &c., are all of good proportions, but 
there are no special features in their design, except 
that the two coupling rods for each side are con- 
nected by a long joint traversed by two pins, as 
shown in the plan, Fig. 2. This is an arrangement 
very commonly adopted on Austrian locomotives, as 
we have pointed out on a previous occasion. The 
larger of the two pins traversing the joint is fitted 
in the usual way, but the smaller pin traverses a 
hole which is elliptical, its longer diameter being 
vertical, and the joint has thus a certain amount of 
flexibility in a vertical direction, while it is rigid 
laterally. 

The frames are well connected transversely at the 
leading and trailing ends, and there are also twoother 
cross stays, one near the leading axle and oné near 
the front of the firebox casing. The axle boxes 
are of wrought iron, and the axle-box guides are 
all fitted with adjusting wedges on the front 
side, while the spriogs are all slung below the axle- 
boxes, those of the driving and trailing wheels being 
connected by compensating beams. 

A comfortable cab with sliding sashes at the sides 
is provided for the protection of the driver, and it 
will be noticed that the footplate is furnished with 
a handrail extending along the sides and front of 
the engine. The axles, tyres, connecting, coupling, 
and piston rods, valve spindles and motion bars, are 
all of cast steel, and the valve gear is of wrought 
iron, all joints being case-hardened. The arrange- 
ment of the pipes and of the various fittings is 
well carried out, and the general design of the 
engine is altogether neat and _ straightforward, 
while the workmanship is very good throughout. 
The weight of the engine is 30 tons empty and 
33 tons in working order. We may add that the 
engine is made almost entirely of materials pro- 
duced in Hungary, the plates for the boiler and 
frames being from the Royal Hungarian Works at 
Brozowa, the copper from the copper works of 
Upper Hungary, and the greater part of the steel 
from the Resicza Works belonging to Austrian 
State Railway Company. 

The other Austrian locomotive in the main Ma- 
chinery Hall is one intended for working passenger 
traffic on the Brenner line, although it is a six- 
coupled engine, and has therefore rather the appear- 
ance of being intended for goods service. The 
engine has been built by the Wiener-Locomotiv- 
Fabrik Gesellschaft, Vienna, of which works Mr. 
Bernhard Demner is the manager,. and it is a very 
creditable piece of workmanship. We hope ona 
future occasion to illustrate the engine fully, but in 





the meantime we may give some leading particulars 
of it. 

We have already stated that it is a six-coupled 
engine, and it has outside cylinders, inside frames, 
and inside valve gear, while all axles are under the 
barrel of the boiler. The boiler is of the Becker 
type, a type of which we gave particulars when 
dealing with the locomotives at the Vienna Exhibi- 
tion in 1873-(vide page 448, vol, xv. and page 250, 
vol, xvii. of ENGINEERING) and of which we shall 
haye more to say in future articles, The Brenner 
Railway, as our readers are aware, includes some 
sharp curves, and to facilitate the passage of these 
not only has the wheel base of the engine been a 
short by placing all{the axles under the barrel of the 
boiler as we have stated, oe alge has been 
made for lubricating the | g wheel flanges. 
This practice of lubricating the leading wheel 
flanges has for some years been more or less 
ractised on mountain railways on the Continent, 
and it has been found to materially diminish the 
resistances, and to reduce wear of tyres. In the 
earlier mode of carrying out this system, as repre- 
sented on some of the locomotives at Vienna, the 
lubrication was effected by means of a cake of 
hard grease slipped into a suitable case, and so 
placed that it rested against the side of the leading 
wheel flange, and was gradually worn away by it. 
This mode of effecting the lubrication did not, how- 
ever, we believe, prove perfectly satisfactory, and in 
the engine of which we are now speaking a different 
mode is adopted. In this case each leading wheel 
flange is lubricated by a small circular pad or disc 
mounted so that it presses lightly against the flange, 
and is revolved by contact with the latter. Above 
each rolling pad is a lubricator from which oil drops 
on the pad, and is by the latter transferred to the 
flange. A scraper is also provided to clear the 
flange from dirt. 

The engine is also fitted with a perforated water 
pipe extending across the smokebox just inside the 
door, this pipe serving for the extinction of sparks 
in the pom «wt It is also provided with the Le 
Chatelier brake arrangement, and is likewise fitted 
with Hardy’s automatic vacuum brake, of which we 
shall have something to say on a future occasion. 
The latter brake is applied to the driving and trail- 
ing wheels. The bearings of the connecting and 
coupling rods are of cast iron lined with white 
metal, and the general proportions of the working 
gear are good. Amongst minor points of detail, we 
may mention that not only are the firebox stays 
drilled, but opposite each stay there is inserted in 
the lagging plate a small pipe extending inwards to 
the head of the stay, so that the leakage due to a frac- 
tured stay can be seen at once. The engine is of a 
type which will no doubt,do good service, and its 
finish is excellent. 

Of the remaining locomotive exhibits in the 
Austrian and Hungarian Section we must speak in 
our next article. 

FOWLER'S HAULING ENGINE AT THE 

PARIS EXHIBITION. 

We illustrate on page 5 a very neat 12-in. double- 
cylinder hauling engine exhibited at Paris by Messrs. 
John Fowler and Co., of Leeds, and which we have already 
alluded to as almost the only stationary engine in the 
Exhibition made with wrought-iron framing. The 
general form of the engine is well shown in our engrav- 
ing. The main framing is of plate and angle-irons, fitted 
with cast-iron plummer block boxes at each end both of the 
drum and the crankshafts. The two cylinders (each 
12 in. in diameter and 12 in. stroke) are cast together, 
and the connecting rods are coupled to a bent 
crankshaft (without middle bearing) which drives 
the drum shaft by spur gearing of 5 to 1, the shaft 
carrying a flywheel on the opposite end to the pinion. 
The drums (which are 48 in. in diameter and 12} in. 
wide) are loose on the shaft, and are driven through a 
double-faced crab clutch feathered on the shaft between 
them ; the clutch can be diseugaged or put into gear with 
either drum by means of the hand lever shown at the 
back of the cylinders. The lever with catch rod beside 
the cylinders is the reversing Jever, and the two long levers 
nearer the shaft are for the brakes, which are plain iron 
straps working on projecting drums cast on the main 
drums. 

The length of the engine over all is 16 ft. and its 
breadth 7 ft. It is neatly and strongly made by a firm 
which knows what it is to make an engine to stand 
rough work. We understand that it has been designed 
specially, so that if necessary it may be worked under- 
ground by compressed air instead of steam. 














Frencu Locomotive Burtpine.—The Northern of 
France Railway Company has just let contracts for 60 
locomotives. Of these engines, 20 are to be built at Creusdt. 
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‘ become artificial manure manufacturers, but it must be | this sticking them into our diagonal dividing 
I sma a Bm oll borne in mind that as all the ingredients‘are mixed to- | plate, an py Fp holes. in the casting to allow the 
Sre.—In my letter on 404 ante 1-8 ted o | gether in a dry state, no loss ean take lace from evapora- oe ee exhaust steam to pass clean through? 
fi ate, tor the éollandi a of boiler flue tubes, | tion or putrefaction, as the dried slu will keep under pressure of less than } in. of water on the one side of the 
erie er: of the rule Pp ~ used, with the introduction | Cove for an indefinite length of time, and that the more|tube plate than on the other, would cause as great 
pea teens i which the * did not occur, that is | Y@luable fortifying agents need not be purchased before | circulation as in Mr. Atkinson’s tubes. We would then 
of the t —— ‘ orders are received for the sale of the compound. To meet | get rid of his hypothetical bugbear of 11b. of back pressure 
¢ — att/l such an objection, I now propose to erect gas retorts of the | on the piston, and the cost and fixing of our small tubes 
— * b ) ordinary construction side by side with the drying machines, | would not then be more than in his heater. Such a heater 


where p, /, and ¢ represent the collapsing pressure, length» 
and thickness of the tube respectively, and a and 6 are con- 
stants to be determined by experiment. 

Mr. Clark suggests that instead of l, 1? should be used, 
and attempts to support his s tion by theory. I am 
sorry to say I am unable to follow his ent ; if the 
theory of the resistance to collapse can only be made so 
simple as he has it in his letter, we shall, I am sure, very 
shortly have a formula which will be perfect. The fastenings 
of the ends of the tubes have such influence that the resist- 
ance to collapse varies at each point of the length, and is 
evidently the least at midway, thus ——— of the 
influence of the length becomes a very cult one, and 
it is useless to try to construct a formula for the collapsing 

ressure on theoretical principles, and, in fact, the 
‘ormuls that have been used, have been constructed purely 
from practical experience. 

On the Continent a formula of the form 

a.t? , b.t? , et 

oe i wir Sa 
where a, 6, and care constants, is, I believe, often used ; 
this differs from the formula given above by the introduc- 
tion of another term, in which only the thickness. and dia- 
meter occur. Now Fairbairn proved satisfactorily that the 
collapsing pressure varied directly as some power of the 


thickness, and he gave it as e.. so that I think the third 
term in the Continental formula is unnecessary, besides it 
makes it of so cumbersome a form as to be of little practical 


use. 

As Mr. Clark says, a good deal of new experimental in- 
vestigation would be required to determine ‘the constants 
in the formula I propose, but the present rule is so unsatis- 
factory, and the subject so important, that the results 
would amply repay any one for the trouble they may take 
in making such experiments. 

I am, Sir, your obedient seven. 








SEWAGE DISPOSAL AND UTILISATION. 
To THE EpIToR or ENGINEERING. es 

S1z,— Where lime has been used as an agent for precipi- 
tating the solid matter of sewage, it has as a rule proved 
but partially successful, and in many cases it is question- 
able if its use has not aggravated the existing evils and 
increased the pollution of our rivers. 

Where sufficient tank room can be obtained a clear 
effinent may be rotent without the use of any precipi- 
tating agent, and for this purpose long, narrow, and shallow 
tanks are preferable to those in more general use. Se 
products are all highly charged with organic matter, the 
amount of course varying within wide limits, and I should 
imagine that an acid or acid salt rather than an alkali 
was required for its treatmient. It has been generally con- 
ceded, that where practicable, land ——— for agricul- 
tural purposes offers the easiest and cheapest method of 
using the liquid portion. The fxcal refuse of the popula- 
tion contained in the sewage represents about one-third of 
its manurial value, and this more solid portion should be 
kept out of the sea or the river, and utilised on the land, 
but hitherto this intractable material called sludge has ac- 
cumulated on the hands of sanitary authorities for want 
of a machine in which it can be dried at a reasonable cost. 
After an experience of 18 months, during which time an 
artificial manure of absolutely perfect condition for sowing 
by hand or by drill has been manufactured and sold at a 

rofit, I send you a description of the process. adopted. 
The sludge was first partially drained and then fed into 
the drying machine, which consists of four semi-cylinders 
placed horizontally one over the other in a brick chamber 
or flue through which the hot gases from a fire circulate 
on their way to the chimney. 

A shaft, bearing a number of separaté worms or screw 
blades made of cast iron, is kept ——e in each cylinder, 
by which means the sludge is drawn slowly through the 
hot chamber, being repeatedly turned over and triturated 
during its advance of 5in. with each revolution of the shaft, 
until after falling at the end of each cylinder into the one 
immediately under it, it emerges at the: m ina finished 
state, having travelled a distance of 32 ft. in about ten 
minutes from the time it was fed into the top of the ma- 
chine. By this arrangement a large number of machines 
can be placed in a comparatively small space, as the dis- 
tance from centre to centre of each machine is only 3} ft. 
It is this continual turning over at each revolution that in- 
sures the manure leaving the machine in a powder, and 
the sulphurous acid gases evolved by the furnace forms 
compounds of ammonia that weal otherwise escape, 
thereby preventing a nuisance in the act.of drying. The 
sludge, uponentering the machine, containsabout 70 per cent. 
of water, and leaves it with about a temperature of 140 deg. 
Fahr., so that no portion becomes charred ; and after lying 
in a heap for a few days, it dries down to, say, 15 per cent. 
of moisture. A large quantity of the dried sludge was sold 
to farmers in the immediate neighbourh at 10s. 
ed ton, and its value as a manure for grass lands 

been readily admitted. The remuinder was fortified 
with bone me 


and sulphate of ammonia, and sold at 
61. 10s. per ton, less 5 per cent for cash—its guaranteed 
analysis being 4 per cent. of ammonia and 20 per cent. 
of real bone phosphate, the dried se matter form. 
ing three-fifths of the entire compound. It may per. 
haps be urged by many corporate bodies that they cannot 





so that the heat having done its work in the former, may 
be passed into the latter to prepare the wet sludge by dry- 
ing it for its own subsequent process; by this means one 
ton of dried sludge containing 2 per cent. of ammonia will 
produce 5696 cubic feet of gas, 122 lb. of sulphate of 
ammonia, 11} cwt. of residue from the retorts. 

For a more detailed description of these products, I refer 
your readers to the issue of June 18th of the Journal of 
Gaslighting, in which they will fin at page 947 a com- 
munication from Mr. Thos. A. Collinge, analyst to the 
Rochdale Corporation, giving the results of his experi- 
ments and remarks thereon, which I venture to think will 
open out a wide field for the disposal of sewage matter with- 
out necessarily involving such great losses as are at present 
incurred in its treatment. 

I am, Sir, yours faithfully, 
Joun Howarp Kipp. 








CHIMNEY DRAUGHT. 
To THE EpIror oF ENGINEERING. 
Srr,—Mr. Robert Wilson, on page 6 of his late work on 
‘* Boiler FactoryandChimneys,’’ gives the equation of Peclet, 
Rankine, and Morin 


v=a2a H D-—d 
d 


representing the theoretical velocity of the hot gases in 

chimneys, and claims that it is an error, on the hypothesis 

that the velocity is dependent, in the first place, upon the 

velocity of the entering cold air at the furnace, and con- 

sequently upon H (a calculated head of cold air by which 

this velocity is produced) and not upon the head of hot gas. 
£ the equation is correct is proved very simply. 

1. Accelerated motion is dueto the continued action of 
an unbalanced force in a given direction upon matter. 

2. The rate of acceleration depends upon the ratio of the 
weight of the matter to the unbalanced force, G represent- 
ing this rate when the force equals the weight. 

n the case of hot gas rising in a chimney, the unbalanced 
force is the difference between the density of the cold air 
and that of the hot gas. 

’ Let D represent the density of cold air, and d that of the 
hot gas. Then the unbalanced force causing the hot gas 
to rise in the chimney will be 


D-d. 
The acceleration due to this force will be 
z G. 
The distance through which the force acts is the height H 
of ool yal therefore the velocity attained by the hot 


gas _-_——————— 
=\[2¢ H P4 


the equation referred to, and which is without error. 

Mr. Wilson is mistaken in considering that the velocity 
of flow of the hot gases is due to a pressure resulting from 
the difference in weight of a column of cold air, and a like 
column of hot gas, since the upward motion due to the 
buoyancy of any matter has no dependence whatever upon 


pressure. 
It is thus seen that the office performed by the chimney 
in securing a furnace draught is not that of producing a 
ressure of draught but of preserving the buoyancy of the 
hot gases, through preventing them from cooling or 
commingling with the air, through a distance sufficient, 
according to their buoyancy, for them to attain the required 
velocity of flow. 
I believe this is the first time that this question of the 
draught of chimneys has ever been di according to 
this method. 





Respectfully yours, 
Samur.L H. WHEELER. 
258, Market-street, San Francisco, June 9, 1878. 


FEED-WATER HEATERS, 
To THE EprToR ofr ENGINEERING. 

S1r,—The letters of Messrs. Cater, Walker, and Son, 
and Mr. Atkinson, which ap in your issue of 
June 28th, would lead your readers to infer that the object 
of our letter to you of June 5th was to get up a corre- 
spondence on the comparative merits of the latter gentle- 
man’s heater, and the heater having the ement of 
circulating tubes you illustrated, when you published our 
letter in your issue of June 4th; whereas our principal 
object was to point out that a certain form of heater could 
be made by any one desirous of doing so, without having 
to apply to a patentee for his license. At the same time we 

inted out what we thought defects in Mr. Atkinson’s 

eater. This gentleman accuses us of ignoring the fact 
that exhaust steam can have any other but the same tem- 
ture, whether it is at the top or bottom of a tube. 

ow we do not ignore this fact, neither do we confound 
temperature with heat, nor do we forget the fact that the 
exhaust steam from an engine contains very much more 
heat than is requisite to warm the feed water for its own 
koiler, consequently only a portion of it will be necessary 
for that purpose. This fact will alone account for the 
result obtained by the feeble circulation, in a wrong direc- 
tion, in his circulating tubes. However, assuming that 
the area of his small tubes is sufficiently large if made one- 








fiftieth of the area of the heating tubes, what is to prevent 
us or any other person from ing the s tubes 


would not, however, be applicable in the case where 
quantities of water had to 
houses, &c. 

When designing our heater we were not unmindful of the 
advantage thereby gained to the user, by having two joints, 
in the facility he would have in cleaning out the inside of 
his tubes, without having to disturb the of his heater, 
or to break the joints of his steam pipes. 

We provide small hand holes for the purpose of cleaning 
out our heaters, and if we thought it necessary to put a 
manhole for that purpose we should—knowing that it is 
difficult with such a manhole to make a tight joint—put it 
at the side, under the water line, and not at the top of our 
air chamber, where the compressed air would be liable 
to esca We know of no patent to prevent us putting on 


a manhole. 
Yours, &c,, 
MILLAR AND DURIZ. 
11, Exchange eaaege St. Mary’s Gate, 
Manchester, uly 1, 1878. 
[We can publish no more letters on this subject.—Ep..E. 


WATERLOO BRIDGE. 
To THE EpriTor oF ENGINEERING. 

Srr,—Mr. J. B. Redman’s excellent letter of the 
24th of June gives much infuses information respecting 
the foundations of Waterloo Bridge, but there are some 
points relative to the construction of the foundations of the 
piers which are not quite correct. He gives the number of 
piles under each pier as 189, ‘‘ which have each to bear indivi- 
dually 68 tons, This,’’ he says, ‘‘no doubt is a great 
weight,’’ which remark most people conversant with the 
weight-bearing properties of material would agree with him, 
The piles being made of 12 in. timber, he goes on to remark, 
‘* As the piles of Waterloo Bridge are, however, 3 ft. apart, 
it is clear that as long as the river bed remains above their 
heads they are not actually subject to such a pressure as 
that above estimated, as the whole area under the plat- 
form is compressed together, and takes each foot super its 
proportion of weight, equivalent,” he says, ‘‘ to about five 
tons per foot super.’’ Other engineers, it may be remarked, 
have estimated it not to exceed 4} tons. It must further 
be remarked that the whole platform is surrounded b 
sheet piling. A wood framing also unites the whole pi 
heads together, and the parts between the piles are filled in 
with Kentish rag stone well rammed down, and form a 

, compact, and united mass. As the number 
of piles under each pier these vary according to thg nature 
of the natural fo tions. In two of the piers where the 
soil was found to be a hard compact gravel, only eight rows 
of piles were used, giving 176 under each pier, some of the 
piers had ten rows of 319 piles, and others only nine rows. 
Supposing that the entire weight to be borne by the piles 
(which is not actually the case), the weight per pile in four 
piers out of the eight would be about 38 ood, instead of 
63 tons, as mentioned by Mr. Redman, that is, taking the 
weight at 5 tons per foot super; if it is only 44 tons the 
weight of course would be one-tenth less. 

As far as the stability of the bridge is concerned the 
public seem only to have been made acquainted with the 
observations of certain individuals who were employed by 
those who had a bridge to purchase, whilst the opinions of 
those distinguished and practical a who gave their 
opinion that the bridge was good for 100 years or more, 
and indeed practically imperishable, have not been circu- 
lated in the public papers. 

The bridge remains without a crack or apparent settle- 
ment since the centres for building the arches were first 
struck. The best proof being, as Mr. man states 
‘* That the structure has hitherto experienced no ractical 
settlement is shown by a critical examination of its beautiful 
horizontal superstructural line.’’ 

Thus it remains and probably will for centuries to come, 
a grand monument of a large metropolis, an example of 
works undertaken by private companies in the beginnin 
of this century, and an illustration of the engineering an 
artistic skill of one of our early engineers. 

John Rennie wes euateeee engineer to the Strand ——— 
Comeney by a general resolution on June 21, 1810. InJ 
and t fresh surveys had to be made, those farnish 
to him by the company together with the sections of + 
river having been found most inaccurate. In October of the 
same year his design was ready and fully described to 
the board of management, the general features being the 
same as his earlier work over the Tweed at Kelso, com- 
pleted about seven years previously. 

The number of arches was increased from seven to nine, 
and the span of each arch from 72ft. to 120ft. The 
general arrangement of @ level roadway, semi-elliptical 
arches of equal size, coupled columns over the piers, and 
the balustrated parapet, &c., were all duly carried ont.in 
the Strand Bridge, or as now called’ Waterloo Bridge, as 
named by the Prince mt on his opening the bridge on 
the 18th June, 1817, the same architectural arrange- 
ments having been adopted by John Rennie in his earlier 
work at Kelso. On December 11, 1811, Mr. Rennie for- 
warded his estimate for the bridge, which he gave as 
556,4661., exclusive of Pee According to Sir John 
Rennie’s autobiography the actual cost was 565,0001. The 
extra cost seems to have been due partly to the more ex- 
pensive foundations that were found necessary in half the 
number of piers, which was not anticipated when the pre- 
liminary examinations were made for the design and esti- 


mate. Yours, &., 
London, July 1, 1878. G. B. 


warmed, as in breweries, dye- 











[Jury 5, 1878. 
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Shipping iron is rather quieter in and notwith- 
standing the fact that official prices are still unchanged, 
most brands are cheaper in dealers’ hands. Shipments are 
most di inting, and comparison with those at the 


same time last year is Coatey unfavo 

week's exports only amounted to 7175 tons, as t 
11,675 tons in the corresponding week of last year, the total 
decrease since Christmas being 35,666 tons. A further 
quantity of Pig iron was sent into store last week, the 
total k with Messrs. Connal and Co. up till Friday 
night being 179,171 tons, thus showing for the week an 
increase of 1625 tons. Two additional blast furnaces have 
been blown in at Coltness Iron Works, and the total 
number at present in actual operation is raised to 94, as 
compared with 110 for the same time last year. 

Royal Society of Edinburgh.—The fifteenth ordinary 
meeting of this society for the present session was held on 
Monday night, Professor Sir Wyville Thomson, Vice- 
President, in the chair. Mr. Alexander Macfarlane, D. Sc., 
read a paper in continuation of former communications by 
Mr. P. M. Playfair, M.A., and himself on the ‘‘ Disruptive 
Discharge of Electricity.’’ The paper was devoted to 


notes on the passage of the electric spark through oil of 
J. A. Ewing presented a paper by 


turpentine and paraffin. 
Professor Fleeming Jenkin and himself, on the wave 
forms of vowel sounds, prod 
shape of an irregular —— bottle invented by Pro- 
fessor Crum Brown. The vowel sounds had been magnified 
by means of the phonograph, special attention being de- 
voted to the analysis of the vowel sound of O. The O, as 
given by the phonograph, was exceedingly good, perhaps 
even better than the original. 

third 


Public Works Loans in Scotland.—From the 


annual report of the Public Works Loan Board just issued 
it is shown that the sum of 175,0711. was lent last year to 
various local authorities in Scotland, for the most part for 
water supply and drainage undertakings on the recom- 
the purposes 
Accord- 
for repayment the 
loans bear interest at the rate of 3}, 3}, and 4 per cent. per 
he Harbours and Pass- 

include various sums for pier or 
outh Harbour, Macduff Harbour, 


mendation of the Board of Supervisien as %o 
of the works and number of years for repayment. 
ing to the length of period recommend 


annum. The loans granted under t 
ing Tolls Act last year 

harbour works at Byem 
Peterhead Harbour, and Bo’ness Harbour. 


Important Arbitration Case.—It has j 


nounced that the arbitration case which has been pending 
for several a between the trustees of the late Mr. 
, contractor, on the one hand, and the Cl ~~ 

e 
mte related to the claims made by Mr. 
tt’s trustees for extra work and damages in ennees 
e 
arbitrator, Mr. J. F. Bateman, F.R.S., President of the: 
has awarded to Mr. Scott’s 

,6801., tagether with all expenses 
It is stated that the amount offered 


William Sco: 
Trustees on the other, has now been fi 
uestions in di 


nally decided. 


with the contract for the Govan Graving 


Institution of Civil Engineers, 
sontiots ~ any of 
of every description. 
by the Olyde Trust was 10,0001. 


Clyde Shipbuilding.—The new shipping launched from 

i ards last month amounted to about 
e total amount for the past six months 
was fully 126,000 tons, a quantity which has not been ex- 
half of the year 1874. It must be 
borne in mind, however, that at present very few contracts 
, and that several of the 


Clyde shipbuilding y 
23,000 tons, and 


ceeded since the first 


for new vessels are being 
shipbuilding firms are very short of work. 

Clyde Navigation Trust — Extraordina: 
the ordinary monthly meeting of the Cl 


been 216,8341. lls. 7d., as 
ship tho 
crease, when they censide’ 
which had existed for some time. 
extraordi 


Pp 
Trust, Mr. John Mitchell, the oldest member of the body, 


said he remembered the time, about 1820, when the Trustees 
did not get 80001. altogether, and now the revenue was 


216,0001,, or a gain of 208,0001. over what was received at 
that time. All that, he considered, had been brought 
about by the ability of the River Trust in deepening the 
river and giving every accommodation to the shipping 
coming to the Broomielaw. At the time he referred to no 
foreign ships. came, and the reason for that was because 
there was no bonded store in Glasgow, As soon asa bonded 
store was opened the Trustees began to deepen the river, 
and then they soon had ships of one, two, and even three 


thousand tons, and now about 4000 tons, coming to the p ae 


Breomielaw, all owing to the diligence and earnestness of 


he bu tne hoot te * oing ahi built in Gl 
ult rst foreign-going ship ever built in Glasgow. 
That was in 1828, exactly 50 years ago. It was only some 
182 tons, to some 250 tons. It was built by Mr. 
Barclay, and on the occasion of its launch some 10,000 or 
15,000 people were present ; while now-aidays they had 
launches almost every day, and nobody went to see them. 
The Lord Provost. said he was sure that 10 member of the 
Trast would be able to make such an interesting statement 
as that which Mr. Mitchell had made. Mr. Warren, 


chairman of the Works Committee, remarked that he was 
present at the launcli of the ship in tion, which was 
named Lusitania. Mr. Thomas Henderson, of the 


‘* Anchor Line,’’ remarked that he also was present on that 

Sareled the tiggeat lot of Lcckguards Soca acces © 
t is coun 

to assist Don Pedro in his contest with Don 

were raised 


arable. Last 


by an apparatus in the 



















Progress. —At 
e Trust yester- 
day, the Lord Provost of Glasgow, who presided, stated 
that the revenue for the year ending June 30, 1878, had 
inst 208,7321. 1s. in the 
previous year, or an increase of 81021. 10s. 7d. His lord- 
ht the Trustees ought to be satisfied with the in- 
the great depression of trade 
With reference to the 
of the annual revenue of the 















further mentioned that | 97 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sutton Bridge Dock.—These works have been progress- 
ing rapidly, about 200 men have lately been employed, and 
Soe eegenes that a larger number will be required before 
. The dock will be about 930 ft. in average length, 
with a width of 400ft., and there will be 28 ft. of water 
above the lock sill at spring tides. Two coal drops on the 
south side, with a landing-stage for timber on the north 
side, and anon 3) miles tramways round and about the 
dock, are also included in the contract. 
Tenders for Water Works.—The Ilkeston Local Board 
following prays for the construction 
wal 


The Middlesbrough Sewerage Award,—The Middles- 


borough 
connexion scheme. 

umpire, has given his a in the arbitration 
between certain of the property owners and the 


Co tion has been cast in hea: 
aan tis ve -Mr. 


10s. 


who claimed 4237 

15991. 9s. in respect of land damage, for silting up to 
the time of the arbitration ings, and l. for 
prospecti ing, making together 23191. 9s. In the 


ive silt 
second claim M 


umpire has awarded 12501. The third was by Messrs. 


Brown, who sought to recover 41421. ; 70. has been awarded 
for occupation of land in putting down a sewer, 2101. for 

rospective 
The corporation have to 


silting up to time of arbitration, and 1890l. 
damage by silting, making 21761. 
pay about 20001. costs of the arbitration. 


Improvement of Scarborough Harbowr.—The Scar- 
agreed to sanction the modified 
lan of the Pier and Harbour Commissioners, prepared by 
r. Hawkins, C.E., for the enlargement and improvement 
of the harbour and piers at a cost of 13,0001. The plan 
involves the widening of the west pier to the extent of 4 ft. 


borough Town Council has 








NOTES FROM THE SOUTH-WEST. 

Drainage of Stonehouse Seeree —Auplicstion having been 
made by the Devonport T Counci 

Local Board for power to money te carry out the 


of § Creek, Major Tulloch held an in- 
uiry the on behalf of 
do . The necessity of immediately com- 
- ted agers Saeed b ee = om 
uted ; means an 
the beef Corporation of Plymouth joining in the 
und s ma gy oy statement made by the town 
clerk of Devonport, the cost is not to exceed 15,000I., 
and towards this the Admiralty and War authorities have 


consented to contribute one-fourth. Devonport sought 
to borrow 7000l., and the Stonehouse Local Board, l. 
These sums, with what the Admiralty and War Depart- 
ments have signified their willingness to contribute, will 
diiculty acees, Si Joveph Baelge ise doce not thin that 
ifficulty arises, Sir Josep! oes not thi a 
even 15/0004. will be. required. 
considers ampl, 
inquiry, Mr. lor, of the Stonehouse..Local Board, 
age y opposed the scheme on the ground of se, and 
Mr. Trego contended that the general public of 
were not in favour of the scheme proposed, 
will report to the Local Government Board. 


Tunne ‘or and the \- 
seaae ceithts te Blcatders ok Ottinias vas tikatete’s Yard 
reduced i catas- 
been well renovated, 
every care has heen taken to and arch it so as to 
make it as far as possible accident-proof in future. 
of.a trade notice affectin 
ate | 


‘ter uarter-day, which will take place on the 
Gay ced Ween tf ev ere not with 
se nat sks tn 
is ‘ 
cane ot blowing ont,” , 


y Steam on i Sr Chan al rt the, 18th ult., 
ral v. the Swansea Improve- 
ip 
using steam on ou e, on the 
ground that it hi proved such user constituted 
a public nuisance. From this decision the company are 
about to appeal, and in fact notice thereof has been lodged. 
The Tin-Plate Workers,—The. tin-plate workers in the 
employment of Messrs. Richard Thomas and Company, of 
Dean Forest, employed at the Lydney mills, have con- 
sented, as an alternative to a reduction of wages, to supply 
five extra boxes on every 100 made. The day men have 
been reduced 2} per cent. 


Bristol Wagon Works Company.—The yearly general 


9d. ; | fair average attendance on ’Change at Mid 






essrs. Pease asked for 2200l., and the 


and the Stonehouse 


wer 


" gum of 14,7351. he 
sufficient to carry out the work. At the 


Major Talloch 


Dore of Abernant Tunnel.—On Monday Abernant 
was : 


meeting of the proprietors of this company was held en 
Tuesday. Mr. J. D. Weston presided, and, in moving 
the adoption of the report and statement of accounts, re- 
marked that there had been a considerable falling off in 
trade last year, in consequence of the eral depression 
throughout the country. There had 9 a decline of 
80,0001. on railway orders, but a Government contract had 
lately been received, and there was every hope of a great 
improvement in the yeartocome. Mr. J. Aikin seconded 
the motion, which was carried. Dividends at the rate of 
54 per cent. per annum on the preference and 3 per cent. 
per annum on the ordinary shares were declared. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
» Rar wae but 
very little business was done. ion matters were the 
chief topics of conversation, and as both the candidates for 
the representation of Middlesbrough in Parliament, Mr. 
Isaac Wilson and Mr. 8S. A. Sadler, were on ’Change, they 


. | formed the centres of attraction. The prices of pig iron 


were about the same as those of last week, being based on 
No. 3 selling at 39s. per ton, less one per cent. The exact 
position of makers’ stocks is not known, but in the course 
of a day or two the official statistics will be issued. Messrs. 
Connal and Co., the warrant store keepers, have 61,000 tons 
in their Middlesbrough yards, and 179,670 tons in their 
Glasgow yards. There is very little iron going into warrant 


The first case was a iitahe Poses ont Brows, stores just now. Inquiries for pig iron for forward 
umpire has awarded 


delivery are more numerous, and more orders could be 
booked if producers would accept the prices offered by con- 
sumers. 

The Finished Iron Trade.—Although most people be- 
lieve that the worst of the depression has been seen, the 
finished iron trade is still dull ices are low, and it is 
difficult to obtain orders. There is next to nothing doing 
in the iron rail trade. Plate makers are however well em- 
a. The bar trade at present is of a hand-to-mouth 
character. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co: 
are — taking down part of their works at Middles- 
brough, which they intend to replace with steel-making 
plant. The Eston works belonging to this great company 
are now producing with four converters about 1300 tons of 
steel per week. There is a good demand for steel rails. 

Engineering and Shipbuilding.—In these two important 
branches of the staple industry there is a good deal of 
activity. On the northern rivers there are many steamers 
in different stages of construction. The engineering 
establishments have a fair amount of work on hand. 

The Coal Trade.—All kinds of fuel are in poor request. 
Many of the collieries are entirely idle, and those that are 
in operation are working irregularly. 








THE “GLEN ROSA.” 
To THE EprTor oF ENGINEERING. 

Srr,—On looking over the sketches of Glen Rosa’s 
uptake in your last impression, it will be observed that 
collapse has occurred where it might be expected, viz., at 
the laps, and there can be no doubt the weakest part of 
boilers of this type generally is in the uptake. I observe 
the new uptake is made according to one of the Board of 
Trade conditions of good workmanship—double butt straps 
with single rivetting, which of course is a vast improve- 
ment on lapped joints. A further guarantee of safety, look- 
ing at the diminution of safety as pointed out in the ee 
caused by the condition under which this part of the boiler 
is subjected, would be to line the interior of the uptake with 
fireclay tubes. These can be obtained in short lengths and 
might rest on a bar of iron fixed in the bottom of uptake, 
the tubes being jointed with fireclay. This would per- 
fectly protect the iron, and for convenience the uptake 
might be made either welded or joined with single butt 

, double-rivetted, the rivet heads counte on the 
ide, so as to insure a smooth ‘ace. 
I may mention this plan has been successfully adopted 
with boilers of a similar type in this locality, and remain, 
Yours truly, 


F. Puker. 
Townsend Foundry, Kirkcaldy, July 1, 1878. 








NapunDAa AND NortH-West Benp Rartway.—The 
principal works on this South Australian line are approach- 
pletion, and for some time back long stretches : 

permanen 
7 miles to Eudunda, with 
one ex , are all through ; the bridge at Allen’s Creek 
was some time since, and the two timber brid 
at River Light and Pine Creek are in rapid progress. The 
concrete culverts are all done for the first 11 miles, and 
from about 16 miles on the line to past the 22nd, leaving 
very little yet to do to complete this class of work. An 
immense quantity of broken stone, sufficient for ballasting 
27 miles of the line, has been laid on the formation or 
stacked by the side of the road for “‘ boxing up.”’ The 
fencing has been 7 pee to Eudunda and for 
several miles beyond station to the confines of the 
great mallee scrub district, t which it is not intended 
to fence the line. At the North-West Bend some extensive 
earthworks have been undertaken in pe be ps at the river 


side, forming a wide the river w beyond it. 
A ing wall of hand-packed stone, in places over 
30 ft. high, has been here constructed to the side of 
an to the wharf. 
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THE TEACHING OF GEOMETRY. 
AN association was formed seven years ago for the 
purpose of improving the usual methods of teaching 


geometry. It has already a goodly list of officers | i 


and members ; among them we notice the names 
of several eminent mathematicians, and many of the 
most successful teachers of mathematics in our 
public schools and universities. The co-operation 
of such men in any work is a proof of its importance, 
as it must be the best guarantee of ultimate success. 
Reforms of every kind to be lasting must be long 
matured and gradually worked: out... The barriers 
raised up by prejudice have to be thrown down, 
and le must be weaned from old associations to 
whic ey cling with great tenacity. For ages 
Euclid has been in the hands of students ; traditions 
have grown round the Elements; tales of success 
and failure are current in schools, and such is the re- 
verence in which the Greek geometer has come to be 
held that it is deemed nigh to profanity to speak of 
improving, simplifying, or remodelling. 

t is beyond dispute that for rigour of demonstra- 
tion the Elements have never been surpassed. They 
offer the finest specimens of close reasoning and 
logical deduction ever written. But the demon- 
strations are often long and sometimes very 
artificial There are even a few assumptions to 
which exception may be taken, and there are con- 
ceptions of an abstruse nature which can be-but 
imperfectly grasped by young untrained intellects, 
To the medisval student the Elements were wel- 
come and congenial. To him they afforded an 
excellent preparatory training for the disputations 
of the school, the intellectual tournaments in which 
he was ambitious toshine. Their prolixity was a 
matter of but little moment; science was but little 
heard of, and had no claim to his attention. 
There was .: Frankland, ae Ganot, ne Bentley to 
be up. But now matters are quite changed, 
woe menieate have sprung up, and old ones have 
been developed. Much has to be carefully read, and 





more to be skimmed over. Shdrt methods must be 
learnt in order’to score at an examination, and 
‘‘ tips” accurately remembered so as to unravel the 
twisters of an examiner. As time is a universal co- 
efficient, there is no wonder that the whole has to be 
done under high pressure, 

Considering the position in which a student finds 
himself to-day, the variety of subjects with which 
he is expected to be familiar and especially the prac- 
tical work that he is supposed to do in: physics and 
chemistry, it becomes a question of mere fairness to 
facilitate his progress as much as possible, especially 
in the earlier parts of his course. Nowhere per- 
haps is the necessity of improvement more felt than 
in elementary geometry. Euclid always appears 
encased in heavy panoply; the armour is bright 
and precious, but it is ill suited for quick move- 
ments and rapid ote res Moreover, we must re- 
member that Euclid did not write for boys ; he in- 
tended his books to be read by students already 
accustomed to accurate thinking by the study of the 
Greek philosophers, To such students, he might 
with plausible severity say; ‘‘ there is no royal road 
to geometry,” Buf times have greatly changed. 
Now the "Meher lee in the hands of mere lads. 
There is no ‘préviows training. “They are hurried 
into a new old of ideas'where they have at the 
very outst 1S aaPaben nice atid subtle points of 

? 


philosophy, | 






i iast'they spend, even if inclined 

(which they. oy much thought over any one 
roposition, “Thi is long time is fleeting. 
it not tien natural ‘that we should waive our 
predilection: for’ hohoured forms and texts in 
order to smi0ot path and put the patience, if 
not the Brain,;of the youn + to as mild a 


test as we can? There will always remain diffi- 
culties enough to exercise his reason and school his 
judgment, 

he most elaborate masterpiece of reasoning in 
the Elements is Book V. ; nevertheless this masterly 
book has long since been thought too difficult and 
too subtle. Accordingly even the older universities, 
to whose porno mee tit the Elements owe their 
general acceptance ) prestige;"have cut it out 
from their syllabiis of Bug sonnet i 

heat tis 
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cession, pon 8 short? why: 106 publicly re- 
cognise the and Re een of re- 
ks wb “initio? /gountries have 


long since the expedi ge hes the revision. 
If we may _ the opit “an individual, it 
is impugn the consensus of the 


ial teachers of mathematics, and 
) reject the iony of careful 






nile, Clestnaaty En Avion the Legendre 
system is smost universally adopted. The result is 
that boys become familiarived with geometry earlier 
than with us, They show a keener appreciation of 
the vledge and a greater aptitude in applying their 





knowledge to the solution of problems and exercises, 
The results of our university examinations show much 
inability on the part of a large number of candidates 
to do original work, and even a very insufficient 
knowledge of their texts. Mr. Todhunter, who is an 
outspoken Euclidean, admits nevertheless that the 
majority of first-year students who came under his 
notice while he was the principal mathematical 
lecturer of his (St. John’s, Cambridge) college, 
were not distinguished for their mathematical taste 
and power; they were ‘either persons of ability 
whose attention was fully occupied with studies 
different from mathematics, or persons of scanty 
attainments and feeble power who could do little 
more than pass the ordinary examination.” Mr. 
Hamblin Smith, writing of Cambridge freshmen, 
says: ‘* Of the 600 students who come into residence 
every year, not more than 100 are at the end of 


their course sufficiently pe with geometry | passed 


to do original work. Of the remaining 500, some 
have a su ial acquaintance with Books I., IL, 
II. of Euclid, but. I doubt whether a man among 
them has an, elementary knowledge of any part of 
geometry whatsoever.” italics are our own; the 
concluding sentence shows that in many achools 
throughout the country there is need of improve- 
ment, if not of radical reform, 

Any one who has entered the University of 
London on the day when the geometry paper is to 
be written, must have been strangely impressed vt 
what he saw, In every eligible place, in every 





nook and corner, young men and men might be seen 
nervously fingering their Euclids.. It is the last 
moment ; they hope that the last glance may revive 
a half-forgotten proof or help them in the examina- 
tion-room to remember a fom It not unfre- 
quently happens that all such mind-racking turns to 
but little profit; for, at the London Universit; 
especially, the candidate finds himself—often muc 
to his discomfort—face to face with a paper in which 
there are as many exercises as propositions from the 
text. At the Matriculation Examination of June, 
1876, out of twelve questions set, there were only 
two taken from Euclid, The experiment was telling, 
for the calendar shows that 232 out of 666 candidates 
were rejected in this paper. A habit of solving 
— would have prevented such adiscomfiture ; 
ut, to acquire this habit, would inyolye.a large 
expenditure of time in addition to the many terms, 
already spent in reading the Elements, 

A shorter and easier mode of treatment. is 
emphatically a desideratum, It is satisfactory. to 
think that this mode of treatment may be had with- 
out postulating any new assumptions, and without 
sacrificing rigour of demonstration. Professor H, 
J. Smith, in his opening address to the Mathe- 
matical and Physical Section of the British Associa- 
tion, referred very pointedly to this subject, His 
remarks show that, in his opinion, it is possible to de- 
part from Euclid’s methods without abandoning pro- 
priety, strictness, or rigour. Speaking of the 
members of the Geometrical Association who framed 
the syllabus referred to below, he :  Onething 
at least they have not forgotten, that geometry is 
nothing if it be not rigorous, and that the whole 


educational value of the study is lost if strictness of © 


demonstration be trifled with. 

It has been said that ‘‘ England is last to enter 
the general movement of the mind,” Be 
that as it may. If other countries have taken the 
lead in the matter under consideration, we must be 
content fo follow. Obstinacy is seldom praise- 
re such matters it is akin to conceit and 

oly. 

Doubtless there are many difficulties in the way. 
Every reform was thus beset ; but they are not in- 
superable, They have been overcome in other 
countries ; have we less intelligence and skill? - 

Individual workers have, since many years, been 
in the field. Alive to the eos of yielding 
somewhat to ‘‘the pressure of m studies,” 
they set themselves— for the most part —not 
timidly but boldly (some of them too much so) to 
the work. To them rewriting or somenee se" 

d a hopeless task, Euclid was f ; 

is system had to be discarded altogether, and 

therefore (no doubt after much thought and labour) 

these ardent reformers gave to the yo student, 
as the result of their Ss aeeng books in whi 


‘Such 
ed | trait of the Greek geometer was blotted out. 


books as the ‘ Elemen Course of Plane Geo- 
metry,” ‘‘ Euclid Simplified,” &¢., show only that, 
for being a Master of Arts or one of Her Majesty's 
Inspectors of Schools, one is not thereby qualified 
to revise Euclid. Mathematical ability is not 
enough ; experience in the class-room is quite as 
necessary. Moreover, individual efforts in such 
matters are seldom successful. Hence it is that 
we look more hopefully for substantial results from 
an Association most of whose members are actively 
engaged in the work of instruction. 

r three years of examination and discussion, 
the Association for the Improvement of Geometrical 
Teaching have brought out a syllabus of proposi- 
tions coextensive with the first = books of Euclid. 
The syllabus, which is only tentative, has been 
highly commended by a committee of the British 

iation. The more examiners depart from the 
stereotyped enunciationsof Simson’s text, the greater 
impetus they will give to the wen By geometry, 
and the more valuable will the syllabus be found as 
a basis for oot sound knowledge. In order 
to promote this desirable end, a resolution was 
at the late annual meeting of the Geome- 
trical Association to the effect that. ‘in the opinion 
of this Association it is of the highest importance 
to the teachers of geometry that further encourage- 
ment be given to candidates at all examinations in 
ore geometry "> vom a ee ry of such 
ability as is necessary for the solving of easy geo- 
metrical exercises; and that the secretaries of the 
Association be instructed to send a of this 
resolution to the leading examining of the 


country. 
send a thrill through the 


This resolution ma: 
heart of many a p student ; but there is no- 
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thing to fear for those who do their work as it ought 
to be done, carefully and thoroughly. On the con- 
trary, the adoption of such a measure within proper 
limits, would facilitate the work of preparation, and 
go far to make success a certainty. 

The Association have not confined themselves to 
elementary geome but have extended their 
labours to plane and solid geometry. Here, too, 
there is a wide field for improvement, and no doubt 
a syllabus on each of these subjects will be issued 
in due time. 


PROFESSOR HUGHES’S RECEIVING 
MICROPHONE. 

Smrce the first publication of Professor Hughes's 
great discovery which was made in our columns 
eight weeks , hundreds of experimenters all 
over the world have been not only repeating Pro- 
fessor Hughes’s experiments, but trying to improve 
—_ his apparatus with more or less success. When 

ose cqpeinente were first made public the mi- 
crophone was essentially and solely a transmitting 
instrument, an instrument capable of transforming 
sonorous vibrations into undulatory currents of 
electricity, but at that time incapable of reconvert- 
ing the electrical undulations 80 produced into sono- 
rous vibrations at a distant station. For this pur- 

se the beautiful magneto-electric telephone of 

rofessor Graham Bell was employed, and it is still 
at the present date the most perfect microphone 
receiver that has yet been devised. 





About a month ago a paper was read before the 
> ‘eg Society of Edinburgh by Mr. James Blyth, 
M.A., F.R.S.E., in which paper it was announced that 


the author had constructed a form of microphone 
which was capable of being used as a receiving 
instrument, thus dispensing with the use of Pro- 
fessor Bell’s telephone altogether. Mr. Blyth’s 
apparatus, like everything else founded upon Pro- 
fessor Hughes's discovery, was of the simplest pos- 
sible nature, and consisted of nothing more than 
a small glass jar containing common cinders broken 
into coarse fragments; a piece of tin plate was 
down on each side of the jar between tlie 
glass and the cinders, and to these tin slips were 
attached wires by which the apparatus was con- 
nected toa similar arrangement in another room, a 
couple of Grove’s cells being included in the circuit. 
With this simple apparatus, that is to say two 
glasses filled with cinders connected with one an- 
other and with a voltaic battery of two Grove 
cells, Mr. Blyth states that, ‘articulate sounds 
uttered in one cinder jar were distinctly heard in 
the other, and even voices could be distinguished ;” 
but he adds, ‘‘the results were not so good as he 
believed they would become when better forms of 
both transmitter and receiver have been devised.” 

This was, we believe, the first public announce- 
ment of the construction of a receiving microphone, 
and for that reason we quote it in this notice, 
atating at the same time that our sole knowledge of 
Mr. Blyth’s experiments has been derived from the 
published abstract of his paper which appeared in 
our contemporary, Nature, and that our own at- 
tempts to reproduce them have not been rewarded 
with success. 

The next public announcement of a microphonic 
receiving instrument was made in our columns ina 
letter to ourselves from Mr. W. J. Millar, and 
which appeared a fortnight ago.* 

The receiving instrument designed by Mr. Millar, 
whose name wil! be familiar to our readers in con- 
nexion with his very interesting experiments with 
the ordinary thread telephone, and which he has 
described in letters which we have published, con- 
siste of an ordinary horseshoe permanent magnet, 
around one of the limbs of which is wound length- 
wise from two to three yards of insulated copper 
wire (No. 30 B.W.G.). Against the magnet so 
wound is placed the lid of a tin box, and with this 
simple apparatus Mr. Millar states that, ‘‘ tuning-fork 
sounds, singing, whistling, speaking, and violin 
music were heard distinctly.” In using this instru- 
ment it is placed in circuit with a transmitting 
microphone and with a single Leclanché cell. 

The receiving microphone which has lately been 
devised by Professor Hughes, and which we illus- 
trate below, is altogether different to either of the 
arrangements to which we have referred, and it 
forms a very interesting and important link in the 
chain of experimental research which has originated 
with Professor Hughes and with which his name will, 
for that reason, be everassociated. We speak of it 





merely as a “link,” because it is in no way put 
forward as a complete or perfect instrument, but 
only as illustrating a principle in connexion with 
nr os gpa which has not been demonstrated 
before, and which opens up a fresh field of research, 
out of which may, and ——— before long will 
spring some valuable results. Its chief interest lies 
in the fact that it demonstrates that the action of 
the microphone is, to a certain extent, reversible, 
and it is of the highest instructive interest as illus- 
ne the true theory of the action of the micro- 
phone. 





Fig. 2. 


Fig. 1 is a general view of the instrument, Fig. 2 
being an elevation by which the several parts 
may more clearly be explained. The apparatus is 
in fact a combination of the speaking microphone of 
Professor Hughes and the common thread telephone. 
Referring to Fig. 2, A is a small hollow cylinder of 
tin plate closed at one end by the membrane N N 
of parchment stretched over it like the head 
of a drum. To the centre of the membrane is 
attached a small block of pine P, which carries the 
slip B P, also of the same material, the block being 
of sufficient thickness to cause the further end of 
the slip to be clear of the edge of the drum, so that 
the whole of the rest of the apparatus is supported 
solely by the centre of the membrane. Upon the 
slip of pine B P is fastened one of Professor 
Hughes's articulating microphones, having a lever 
of brass L pivotted at its centre of gravity between 
two supports and carrying at one end a small slab 
of pre pine charcoal C, which is maintained by 
the spiral spring S at a constant pressure against a 
similar slab of charcoal below it, the latter being 
attached to the slip of pine BP. The degree of pres- 
sure between the Rabe of charcoal may be re 

by turning the milled head M, whereby the tension of 
the spring may be varied by winding’up or easing 
off a silk thread attached to one end of the spring. 
To the lever L and upper slab C is attached the wire 
X, and to the lower carbon is connected the wire Y, 
by which the instrument is placed in circyit with the 
transmitting apparatus. Fig. 3 is a diagram show- 





* See ENGINEERING, vol. xxy., page 502. 





receiving instrument just described, T is the 
common coe ” microphone, B is a battery of 
six modified Daniell cells, and G is a galvanometer 
placed in circuit for indicating that the circuit is 
complete, as well as for showing variations in the 
strength of the current, Thanks to the courtesy of 
Professor Hughes, we had an opportunity last week 
of testing this instrument, and upon placing the ear 
against the open mouth of the tin box (see A Fig. 2) 
the ticking of a small French clock, C, Fig. 3, placed 
on the stand of a microphone T, was distinctly 
audible, but ceased the moment that the circuit was 
broken. Articulate speech may also be similarly 
transmitted sufficiently clearly to be understood, 
but very much more feebly than in the ordinary tele- 
phone of Professor Bell. Professor Hughes estimates 
that as a receiver, his own instrument is to Professor 
Bell’s as + is to 1, so that it can at present be looked 
upon only as a step in advance upon his other dis- 
coveries and in no way as a perfected apparatus, 











Besides the interest attaching to this instrument 
a8 @ progressive step, it possesses, moreover, very 
considerable interest as elucidating and supporting 
the theory of the action of the microphone which 
has more recently been adopted by Professor 
Hughes, According to that theory the sulstance of 
bodies under the influence of sonorous vibrations, 
increases and diminishes in size at all points, in the 
centre as well as at the surface, exactly in accordance 
with the form of the sonorous wave by which that 
variation has been produced. Andif such bodies be 
conductors and placed in light contact with one 
another, forming part of a voltaic, circuit, an 
undulatory character is given *o the electrical 
current which may be reconverted into sonorous 
vibrations by a suitable receiver such as a Bell’s 
telephone. Supposing this theory of the produc- 
tion of electrical undulations by means of the micro- 
hone be correct, what must take place if the process 
reversed? If the action of sonorous vibra- 
tions = certain parts of an electrical circuit be to 
vary the dimensions of those parts, it is fairly 
reasonable to expect that a corresponding variation 
of those dimensions could by euttable apparatus be 
reconverted into undulations of sound ; and again, if 
it be true that the mechanical variations give to an 
electrical current an undulatory character, why may 
it not be supposed that the transmission of a power- 
ful undulatory current of electricity through a 
similar circuit would produce a mechanical varia- 
tion capable of setting a membrane or other acous- 
tical instrument into vibration and so imparting to 
the air a series of waves of sound? With this idea 
Professor Hughes constructed the little instrument 
which is figured above, and there cannot be any 
doubt that as an experiment in an altogether new 
direction the result is highly satisfactory. Its 
principle of action, according to the theory which 
we have given, is that the carbon blocks at C (Fig. 2) 
are, under the influence of an undulatory electric 
current flowing through them, thrown into a state 
of mechanical vibration, not unlike that produced by 
the celebrated Trevelyan experiment (in which sound 
is produced by what may be called an undulatory 
current of heat), and this vibration is rendered 
audible by a series of little blows upon the membrane 


ted |to which the apparatus is attached, and the sound 


so increased is again still further reinforced by the 
resonating cavity over which the membrane is 
stretched. 


All that is now wanted to make the microphone 
— for telegraphic as well as for many other 

ardly less important purposes, is the discovery of 
an instrument as perfect for receiving as the micro- 
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minute articulate sounds. Professor Hughes has 
himself made the first im t step in this direc- 
tion, and has given it, like his original discovery, 
freely to the world. We cannot but think that the 
time is not far off when through further improve- 
ments an instrument will be produced which will give 
to the microphone of Professor Hughes an impor- 
tant place among recent inventions, 








LONDON SEWERS. 

Tue inhabitants of the metropolis have had good 
reason during the last few weeks to complain loudly 
of the state of their sewerage. When the main 
drainage system was completed, it was hoped that 
many preceding evils would be prevented, But, for 
some time past, it has been very evident that 
matters have become infinitely worse ; and, in fact, 
for the sake of health and property some immediate 
steps must be takenin the matter. 

uring the present year London, both high and 
low level, has been continuously in flood. The 
inhabitants on the banks of the Thames have been 
constantly subjected to serious loss owing to sudden 
incursions of the river, spreading ruin to those 
resident in the lower streets of Lambeth, But, re- 
cently, from want of means of readily carrying off 
storm-water, the northern suburbs have been in a 
worse condition. During the last six weeks there 
have been floods that have destroyed thousands of 
pounds in value of every kind of shop stock, includ- 
ing drapery, furniture, &c. Houses have been 
flooded to many feet in depth. During the great 
storm of June 23rd, the greater portion of the 
Holloway-road presented a lake of from 3 ft. to 5 ft. 
in depth, rising a foot above the shop-door steps, 
and in the middle of the road, floating into trams and 
omnibuses. But the evil did not rest here. The 
subsidence of the flood left many hundred tons of 
sewage matter, which, during the following five 
days, dried into a mass of }in, thick. This, sub- 
sequently being raised by the traffic, produced, for 
two or three days, a fine yellow dust equally as 
prejudicial to health as to property. 

It is stated by the inhabitants of Lewisham, on 
the south of the Thames, that matters are even worse. 
It appears that every hour’s heavy rain is followed 
by an incursion into the kitchens and basements, to 
the depth of from 2 ft. to 3 ft. of sewage, and that 
the quantity of filth they get is only limited by the 
duration of the downpour. They state that the 
evil is increasing, and is going on until an ordinary 
shower will be sufficient to flood the lower part of 
the houses. They attribute this to their sewer, which 
having been constructed some eighteen years ago, is 
perfectly inadequate for present necessities. As re- 
gards Holloway precisely the same cause exists. The 
water from Highgate, running down by the high level 
main sewer, meets that in the mid level, in the centre 
of Holloway. Consequently, both private houses and 
shops are gradually inundated to a height of 5 ft. 
in their cellars, where is deposited all the solid 
sewage sludge. Not only so, the sand thus washed 
into the sewers entirely chokes them, and thus in- 
tensifies the evil at each succeeding storm. 

The sanitary aspect, apart from the loss of 
property is very serious. From past experience of 
this season we may reasonably expect the alterna- 
tion of heavy storms and hot weather, Conse- 
quently, thousands of houses in the metropolis will 
have their cellars in a much worse condition than 
the sewers themselves, for these can be flushed, but 
house basements cannot. To give an instance of 
the extent of the evil it may be mentioned that 
several pieces of white calico that had received this 
sewage treatment, were dyed of a deep brown 
colour, which hard washing could not remove. In 
one case we saw a carpet that was literally caked up 
in a solid mass by the mud. 

Another aspect of the sewers of the metropolis 
may be noticed. It will be remembered that some 
time ago a fatal accident happened in the Wands- 
worth-road through the influx of chemicals from a 
chemical factory. The proprietors were pro- 
secuted, but the jurors could not agree as to 
their verdict. At the end of last month the case came 
before the appeal division of the Queen’s Bench, 
before the Lord Chief Justice, and other judges. 
The defendants pleaded guilty on the seated trial, 
and now threw themselves on the mercy of the 
Court, urging that they had done all they could to 
abate the nuisance, having spent 6000/. in the last 
twelve months for that p . They were cast in 
all the. costs, but allowed till November —_ 
respite of final judgment, with leave for the plaintiffs, 





the Local Board of Works, to enter judgment mean- 
time if no further steps were taken by the de- 
fendants. In this we have a specimen of the le 
remedy the es ratepayer has for abating 
nuisance. As we have frequently urged, the Acts 
of Parliament passed to prevent nuisance and re- 
move sanitary evils are in practice the best possible 
measures for perpetuating such evils, If the de- 
fendants have the means they may be pretty sure of 
securing at least a twelvemonth’s » Sv together 
we consider the matter as of the most serious im- 
portance, and it behoves all the local authorities of 
the metropolis to take instant and urgent steps to 
— the power they possess to battle with such 
evils, 





MR. EDISON AND THE MICROPHONE. 

In our issue of last week we briefly called atten- 
tion to the violent and altogether unprovoked at- 
tack which has been made by Mr. Thomas Alva 
Edison, the well-known inventor of the phono- 
graph, upon Mr. W. H. Preece, and upon Professor 

ughes, on account of the discoveries of the latter 
gentleman, and of the more recent invention by 
him of the microphone, which was a direct result of 
those discoveries. The space at our disposal last 
week permitted us only to make a passing reference 
to the subject, and compelled us to postpone until 
this week a closer examination of the circumstances 
and the merits of the case, 

The circumstances are, as far as we can gather 
them, as follows: On the 9th of May last Professor 
Hughes read before the Royal Society a paper 
“On the Action of Sonorous Vibrations in- varying 
the Force of an Electric Current,” and this paper 
we printed in extenso the following week,* but in 
our previous issue of the ]0th of May, that is 
to say the day after Professor Hughes’s paper was 
seed before the Royal Society, we published in an 
illustrated articlet a full detailed account of Pro- 
fessor Hughes’s experiments with a description of 
the microphone, which has since become such a bone 
of contention, but which, at the time that our article 
was written, had not receiveditsname, That article 
was the first publication of Professor Hughes’s dis- 
coveries, and the scientific journals of the following 
week, almost without exception, published articles 
on the subject, some of which improved upon the 
information we had given by the addition of 
embellishments which were more or less correct. 
In the ordinary course of circulation our remarks 
would fall into Mr. Edison’s hands some time about 
the 21st of May, while he would see those of the 
journals to which we have referred a week later, or 
about the 27th. On that day telegrams were re- 
ceived by Sir William Thomson, Mr. W. H. 
Preece, and ourselves from Mr. Edison, the 
object of which was not only to assert his claim, 
by priority, to the discoveries of Professor Hughes, 
but to convey the unworthy insinuation that Mr. 
Preece had been guilty of a gross breach of con- 
fidence and friendship, and had joined with Professor 
Hughes in a conspiracy to rob Mr. Edison of his 
rights as a discoverer. In plain lan , Mr. Edison 
eer charged Mr. Preece with having received 
rom him in confidence the knowledge of certain im- 
portant discoveries and inventions which he had 
made, and that after having kept up a correspon- 
dence with him upon the subject, treacherously 
betrayed his trust, instructed Professor Hughes 
to repeat Mr, Edison’s experiments, and to brin 
out the discovery as his own, and finally assis 
Professor Hughes by every means in his power 
to defraud Mr. Edison of the laurels won by 
him for a great discovery and to wear them 
for himself. Mr. Edison did not hesitate to 
insinuate that the invention of the microphone 
was little better than a dishonourable trick, and 
that Mr. Preece had put Professor Hughes up to 
the secrets of Mr. Edison’s discoveries which had 
been communicated to him in confidence, and that 
Professor Hughes had made use of the information so 
obtained to repeat those experiments, and to bring 
them out as his own, The above is but a condensation 
of the contents of the almost innumerable paragraphs 
which have beensown broadcast throughout the news- 
paper press of the United States, and have been re- 

roduced by certain journals even in this country. 

e venture to say that in the whole history of 
scientific controversy there never was a more glar- 
ing instance of the impetuous haste with which a 
hot-headed person with a fancied grievance may be 





* See ENGINEERING, vol. xxv., page 384. 
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led to rush at the most extravagant conclusions, 


and, without ¢ither asking for explanation or wait- 
ing for some confirmation of his suspicions, will, 
throughout the length and breadth of the land, 
iyeied reports intended to do grievous injury to 
perfectly innocent persons, but which, from their 
very violence and extra ce, must in the opinion 
of all sensible men defeat their own object and cast 
doubts upon their foundation. 

But, it will be asked what is it that Mr. Preece and 
Professor Hughes have done to draw down upon 
them the wrath of ‘“‘ the modern magician,” as Mr, 
Edison is called in his own country? In his tele- 
gram to Mr. Preece he says, “‘I regard Hughes's 
heat measurer and direct impact telephone as an 
abuse of confidence,” and throughout the contro- 
bg Rn far as it has gone at present, one of 
Mr. Edison's principal grievances appears to be that 
Professor Hughes has brought out a heat measurer 
which, in his opinion, is a copy of one invented by 
himself and a description of which he seems to have 
given to Mr. Preece. Now, no one doubts that 
Mr. Edison has designed an instrument for detecting 
minute degrees of heat, and the most astounding 
accounts reach us from the other side of the At- | 
lantic of the parent powers of his ‘ Mi- 
cro-tasimeter or measurer of infinitesimal pressure,” 
which we are told is capable of ‘“‘ measuring with 
accuracy the millionth part of a degree Fahrenheit” ! 
and which “consigns the thermopile to the rear 
ranks” and ‘compels even the radiometer to retire 
in its favour”! No one would wish to dispute Mr. 
Edison's right to the honour of this invention, 
but the charge against Mr. Preece with respect to 
it falls utterly to the ground at the very outset, 
from the fact that Professor Hughes has never 
brought out, or designed, or even claimed any 
heat measurer or thermopile whatever, and as it is 
‘‘ Hughes’s heat measurer”’ which Mr. Edison 
regards as an abuse of a confidence on Mr, Preece’s 
part, it follows that his grounds of suspicion rest 
upon the foundation of a nonentity. But how came 

. Edison to fall into such an unfortunate mistake ? 
It was not from anything said either by Professor 
Hughes or by Mr. Preece, but we must, we fear, 
attribute to a journal published in this country the 
sounding of the first note which has led to so much 
discord. On the 17th of May last The Engineer 
published an account of Professor Hughes's experi- 
ments under the title ‘‘ Professor D. E. Hughes’s 
telephone, microphone, and thermopile,” and at the 
close of an article, which traverses the ground we had 
gone over the week before, our contemporary figures 
and describes a ing experiment which was shown 
to the correspondent of The Engineer among others, 
by Professor Hughes. In this experiment four 
pieces of willow charcoal were enclosed within a 
iece of a quill pen, so as to form one of Professor 
ughes’s tube microphones, in every other respect 
similar to those cabloendl in glass. This arrange- 
ment (which was but a makeshift in consequence of 
no glass tubing being available) proved a failure in 
consequence of the well-known expansion and con- 
traction of the quill under variation of temperature 
as well as of humidity, and this variation was rendered 
apparent by breathing on the quill, by Which it was 
expanded, thus reducing the pressure between the 
charcoal blocks and hepmbicgres, Bes resistance of the 
battery circuit, which was indicated by a deflection 
of the needle of the galvanometer. Our contempo- 
failing to understand the experiment, and not 
liking perhaps to ask Professor Hughes to explain 
it to him, imagined that he was witnessing for the 
first time a new therm)-electric current generated 
by some mysterious action between quill and carbon 
under variations of temperature, He, therefore, 
jumped to the conclusion that by combining quill 
and carbon Professor Hughes had invented a new 
heat measurer, with regard to which our contempo- 
rary said in the article to which we refer ‘‘ we think 
we may safely describe another kind of thermopile 
as sensitive and far less complicated, less difficult to 
construct, and less expensive than that compounded 
of zinc (sic) and antimony in the usual fashion,” 
and our contemporary goes on to still further to 
delight its astonished readers by treating them to 
the following nourishing morsel of intellectual 
food: ‘* We have seen Professor Hughes place a 
small French clock near the apparatus, and the 
motion of the clock generated heat sufficient to cause 
the swinging of the needle, and on allowing the 
small ell of the clock to strike, the needle swung 
violently as far as it could go.” The Engineer ma 
well be congratulated upon being the first to publi 
so striking an instance of the direct conversion of 
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sound into heat, which, through the intervention of 
@ quill, was again transformed into a torrent 
of electric force, and we can ise in the pride 
with which our contempo last week to 
this priority of publication. But The Engineer relates 
that this “discovery was sof made until after Pro- 
fessor Hughes's paper was read before the Royal Society,” 
so that our contem , not content with interpret- 
ing one of the failures which are inseparable from 
all great researches, as a new and wonderful dis- 
covery, makes its mistake a source of mischief by 
attributing that ‘‘discovery” to Professor Hughes 
who never claimed it, and still further aggravates 
the case by assigning a date to the ‘‘invention,” 
so that its readers ang Say appreciate the privileges 
they enjoy in having dished up for them the “ benefit 
of early news,” which we know is in the opinion of 
The Engineer of greater consequence than accuracy. 

It is not of course of any great importance what 
are the opinions of The Engineer upon a question 
of abstract physical science, but we must protest 
against the reputation of an honourable and dis- 
Goal ed man of science being assailed on account 
of discoveries which he never claimed being saddled 
upon him through the want of experience in such 
matters shown by our contemporary. For some 
inscrutable reason more than one journal published 
in the United States has quoted the remarks of our 
contemporary with regard to the discovery of a new 
thermopile as if endorsed by Professor Hughes, and 
there can be no doubt that a great deal of the pre- 
sent trouble must be attributed to Mr. Edison 
attaching an importance, unknown in this country, 
to the opinions of our contemporary upon certain 
technical subjects. 

Having shown the utter lack of foundation for Mr. 
Edison's charges against Professor Hughes and Mr. 
Preece on account of The Engineer's quill and 
thermopile, let us examine how far the allegation 
of Mr. Edison that the microphone of Professor 
Hughes is the result of a breach of confidence on 
Mr. Preece’s part and of plagiarism on the part of 
Professor Hughes, can be supported by facts. Mr. 
Edison himself states in the Scientific American of 
the 22nd of June that his heat measurer was first 
publicly described on the 17th, 18th, and 19th of 
April fast, at the session of the National Academy 
of | Sciences held at Washington, and that the Wash- 
ington newspapers, the Sfar and the Union, pub- 
lished an account of those proceedings ; Mr. Edison 
adds that copies of those papers were at once sent 
to Mr. Preece and others. ‘Ihis, according to Mr. 
Edison’s own version, is therefore the first descrip- 
tion of the instrument which he had communicated 
to Mr. Preece, Assuming that these papers were 
despatched on the 20th of April (and we may state 
that the copy of the Washington Star sent to our- 
selves by . Edison, and which contains the 
notice of the session alluded to, is dated the 26th of 
April), they could not be delivered in this country 
before the 30th of April. But several days previous 
to that date the Zimes had a notice referring to Pro- 
fessor Hughes's discoveries, and our Mer pre omy 
Nature, referred to it in its issue of the 2nd of May. It 
is clear therefore that the microphone is chronologi.- 
cally perfectly independent of Mr. Edison’s heat 
measurer, and of course its construction, principle, 
and uses are totally and entirely different. Here, 
then, again Mr. Edison's charge inst Mr. Preece 
of breach of confidence utterly fails, a and it is much 
to be regretted for his own sake that he ever 
allowed himself to make so obviously preposterous a 
c le 
The next question is, how far, is it possible for 
thé microphone to have been covied from the carbon 
telephone, which was described in these columns a 
fortnight ago.* In connexion with this we may 
quote the following facts which are stated in Pro- 
fessor Hughes’s letter to American papers, which we 

ublish hereafter. As far back as the month of 
p eared last Professor Hughes exhibited his com- 
plete microphone for trial to the Submarine Tele- 
graph Company, and it may well be understood 
that so perfect an apparatus could not have been 
constructed without considerable previous labour 
and experiment, so that the discovery which bears 
his name must have been made some time before 
the complete microphone was produced, Now the 
first of Mr. Edison’s direct impact carbon telephones 
did not arrive in this country until last April, that 
is to say, two months after the microphone had been 
tried; and Mr.. Preece, so far from having put up 
Professor Hughes to the construction of the micro- 
phone, did not know even the principle upon which 


it was constructed until the 2nd of May, when it 
was shown uncovered for the first time. 

It will be seen from the above that the two in- 
ventions, the microphone of Professor Hughes and 
the im carbon telephone of Mr. Edison, are 
chronologically distinct and separate, and we cannot 
but believe that even Mr. Edison himself will see 
that it is chronologically impossible for one to be 
derived from the other, even if there were any 
similarity between them. But the charges against 
Mr. Preece and Professor Hughes are still more 
completely dispersed by a comparison between the 
researches of Profemor Hughes with all and every- 
thing that Mr. Edison has done. The inventions of 
the two experimenters are physically distinct, and 
they differ from one another in ss in 
internal construction, and in outward form, and 
their domains of usefulness only overlap where 
the microphone is applied to the transmission of 
articulate speech. It cannot be strictly said that 
even the use of carbon is ground common to both, 
for the carbon employed by Mr. Edison is com- 
pressed soot or lamp-black, while that used by 
Professor Hughes is vegetable charcoal and gas- 
coke. The use of carbon is, however, by no means 
a necessary part of Professor Hughes's apparatus, 
for he has found that plates of gold, platinum, and 
other metals which are difficult of oxidation, yield 
even better results, and he employs carbon for no 
other reason than because it is a cheap material ca- 
pable of conducting electricity, and forming no in- 
sulating oxide at its points of electrical contact. 
But what is the essential principle of Mr. Edison’s 
telephone, of his heat measurer, and of his micro- 
tasimeter, all of which he would have us believe 
are but copy slips of the microphone? One and all 
of these instruments depend for their action upon 
the discovery made by Mr. Edison, and which he 
guards most jealously as his own, that the substance 
carbon varies its electrical resistance under varia- 
tions of mechanical pressure. 

This property of carbon, however, was known many 
years agoin the Telegraphic Department at Paris, as 
wepointed out in our article on Mr. Edison’s tele- 
hone a fortnight ago; but it was re-discovered by 

r. Edison, and he has, thanks to Mr. Preece, been 
credited in this country with the discovery ever 
since the meeting of the British Association at 
Plymouth in August last. 

On the other hand, the diseovery of Professor 
Hughes is, that a// substances, not carbon alone, 
undergo a certain change of structure and of form 
under the influence of sonorous vibrations, and when 
electrically conducting substances are employed in 
the way suggested by Professor Hughes that change 
of structure and of form is capable of converting an 
otherwise constant and invariable current of electri- 
city into one that is variable or undulatory. The thief 
difference between the two discoveries is that the 
latter is comprehensive and broad, and may be said 
to include the former, which is special and narrow, 
and refers to but one substance out of an infinite 
number ; and moreoyer the statement of the case by 
Professor Hughes is probably nearer the truth, and 
we venture to predict that the theory of Mr. Edison’s 
direct-impact carbon —— ill in the future be 
accepted rather in accordance with the important 
discovery of Professor Hughes than with the ex- 
lanation of the special instance of it given by Mr. 

n 


The use of carbon is essential to Mr, Edison’s in- 
strument, but it is only one of a thousand substances 
which can be employed in the microphone. In 
fact, Mr. Edison employs carbon as an instrument 
maker would employ zine for the positive plate of 
a voltaic battery, because he knows of no substance 
that will answer the purpose as well, while Professor 
Hughes uses carbon as an instrument maker would 
use the same substance for the negative plate, be- 
cause it is cheap and non-oxidisable, although he 
knows very well that it may be replaced by copper, 
or silver, or platinum, or indeed by a large number 
of materials which are conductors of electricity. 

In our article on Mr. Edison’s telephone to 
which we have referred, we pointed out the great 
difference in construction between that instrument 
and the microphone ; it is unnecessary, therefore, for 
us to enter again upon that question, but the resu/¢s 
of the two inventions are equally distinct. We may 
assume that Mr. Edison sent to this country for the 
Post Office authorities to judge of, and for the British 
public to see, what he considered one of his best 
instruments, and it is only fair that we should take 
the instrument sent to the Post Office as one which 


vention, Now that instrument is incapable of trans- 
mitting articulate speech without the aid of an in- 
duction coil, and its transmission of the sounds Ch 
and § is far more feeble than that of the magneto- 
electric telephone of Professor Graham Bell. Not 
even its inventor can pretend that it can take up such 
sounds as the tick of a clock or the scratch of a pencil, 
while it is too well known for us to repeat here that 
the michrophone for telephonic purposes can do all 
that Mr. Edison's telephone can do, and that far 
more perfectly, and with respect to the more 
delicate capabilities of the microphone, the carbon 
telephone is out of court altogether, 
e have thus shown that from whatever stand- 
int this controversy be regarded, whether it be 
rom its chronological aspect as to priority of dis- 
covery or of publication. whether it be from the 
technical aspects of principle or of construction, 
whether it is looked at with respect to the relative 
efficiency of the two inventions, only these con- 
clusions can be arrived at, namely, first, that the 
two inventions are essentially different in every way, 
and entirely independent of one another; and, 
second, that the charges brought by Mr. Edison 
against Mr. W. H. Preece ani Professor Hughes are 
altogether without foundation in fact. 

But we haye reserved to the last the most im- 
portant refutation of Mr. Edison’s allegations, and 
that is the emphatic, unequivocal, and categorical 
denial of these charges by both Mr. Preece and 
Professor Hughes. ‘That denial may be to Mr. 
Edison and some of his friends a less convincing re- 
futation than some of the others that we have 
adduced; but happily for this country, we have on 
this side of the Atlantic a high regard for the word 
of an English gentleman, and we have no fear that 
that denial will not carry complete conviction to the 
minds of all persuns whose opinion is worth 
having, that the charge brought again Mr. Preece 
and Professor Hughes are frivolous and altogether 
baseless. 

We cannot help remarking that with respect to 

Mr. Preece, such charges come with singular ill 
grace from Mr. Thomas Alva Edison, who owes 
certainly more to Mr, W. H. Preece than to any 
one on this side of the Atlantic. It is not too much 
to say that Mr. Edison’s name is familiar in this 
country and on the Continent of Europe entirely 
through the friendly and gratuitous exertion of Mr. 
Preece, who while claiming no credit for himself, 
has brought the inventions of Mr. Edison before 
the public with a success such as we doubt could 
have been secured by any other expounder, and he 
has moreover given to those inventions the benefit 
of his high position. 
We cannot but feel for Mr. Edison in his present 
unenviable position, for he has we fear only himself 
to blame for it. We can, however, assure him that 
there is one way of getting out of the difficulty, and 
of regaining the position he once held in pubiic 
opinion, and that is by acknowledging that his sus- 
picions of his greatest public benefactor were 
erroneous, and thus make the only amends which 
are open to him. 





THE HUGHES MICROPHONE, 
Tue following isa letter addressed by Professor D. E. 
Hughes to the leading scientific journals of this country 
and the United States, in reply to the attack made upon 
him by Mr. Edison, in regard to the originality of the 
microphone : 
Srr,—I notice with regret that Mr. Edison has been 
ing to make the ee ee that he 
also invented the microphone, and that simply because in 
his carbon telephone he made use of a button of carbon, 
the varying pressure of a diaph upon this, producing a 
wien current of electricity. In all his attempts, as far 
as I can learn, he has never varied from this idea. He has 
made thin and thick diaphragms, tried many kinds of 
carbon, &c., but in all, the principle remains the same. 
The use of carbon as a vary resistance, with varying 
pressure, did not originate with Mr. Edison. Mr. Clerac, 
electrician of the French Government T h Depart- 
ment, supplied me with resistance tubes, founded upon 
this principle, in 1866; viz., a glass tube containin 
powdered carbon, the resistance of which was regula’ 
by the reaping serge of a regulating screw pressing on 
the carbon. Mr. Edison claims this resistance tube as an 
original invention or discovery in 1873, or seven years 
after it was known in Europe, and he will find in the 
Journal Telegraphique, Berne, 1873, that the invention 
was claimed by a German; buat on Mr. Clerac proving his 
priority, 1866, it was freely accorded him. So much for the 
resistance carbon tubes of Mr. Edison and the principle 
of which he acknowled he has adopted in his carbon 
telephone. As a coincidence, it is curious that the date, 
1873, of Mr. Edison’s claim to these resistance tubes, 
should be the same, when the invention of 1866 was again 











* See ENGINEERING, vol. xxv., page 496. 


Mr. Edison would be willing to represent his in- 





brought prominently into notice by the remarks in the 
Journal nes, lg Iam willing to believe Mr. Edison 
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points, as all metals which do not oxidise act equ 
The sonorous vibrations are taken up by a piete of pin 
board or any resonant material; and if, on any part of this 
board, no matter how distant from the —— or source of 
sound, two electrical conductors are p under a very 
slight but constant pressure, these conductors vibrate 
exactly as the molecular agitation or vibration of the board, 
and of themselves, without any without any 
change of pressure, transforms a constant electric current 
into waves in exact accordance with the sonorous vibrations. 
The effect is wonderful, so much so, that the highest scientific 
intellects of Europe have been struck with surprise and 
astonishment, that such unheard-of effects coul pro- 
duced from an apparatus and causes 0 apparently simple. 
In some of the forms of microphones, I use carbon at the 
contact points, and, if I believed for a single instent that 
Mr. Edison was the first to use carbon for electrical pur- 
poses or for contact points, I would use platinum or gold 
points, which are equal to, if not superior to carbon, though 
not so cheap ; but as carbon has long been used in electrical 
batteries, e ectric light, resistance tubes, and relay contacts 
by myself, I see no necessity to don its use va + bw 
cause Mr. Edison happens to use it in his carbon telephone 
in a totally different way, and for different reasons, from its 
use as contact —: in the microphone. 

The London agent of Mr. Edison, Mr. Adams, presented 
to the Post-Office Telegraphs, about eight weeks since, 
Edison’s carbon telephone, and as.it was publicly exhibited, 
I saw it in company with many others. It consisted of an 
Edison transmitter, and an exact copy of Professor Bell’s 
receiver which he calls an receiver, 

The transmitter consisted of a diaphragm ce the —— 
and materials as Professor Bell’s) p 
of carbon, the varying pressure of the 
the carbon producing a varying ¢urrent ¢ Se eae 
was complicated, required not only the use of bat 
but induction coils, and results were not superior to 
those of Professor Bell’s against which it was tried in my 
presence. The Edison reteiver was almost identical 
with Professor Bell’s, the only diffetence being that the 
natural magnet was brought round ‘s0 as to touch the 
diaphragm, in fact it was so transparent a device to infrin 
Bell’s patent, that the Bell Company at once said they would 
not permit its use. If Mr. Edison thinks there are points 
of resemblance between his carbon transmitter to Professor 
Bell’s telephone, and any thing I have done, it is quite a 
proper subject for discussion ‘in’ the scientific » but 
quite unsuitable (being one of a technical nature) for dis. 
cussion in public journals of interest, and the | ¢, 
technical part of the parton must henceforth be discussed 
by those who are -in en of the facts, and are 
therefore capable of jndgi 

As regards my so-c ed} heat measurer, I may — 
the following facts. A few days after my pager: to, 

a Society was read, requiring some glass 

ing it, I used a quill pen which happened to be on the 
fable I found the quill very sensitive to heat, and some 
friends and journalists visiting me soon after, I showed them 
the remarkable sensitiveness of this 0: quill to heat. 
The Engineer and Electrician, owing to my hartied explana- 
tion, having so many more important experiments to show, 
thought the effects were due as a thermopile, and gave it 
in a notice prominence it did not require. I thought then 
and think still that the matter was of no practical im- 
= as we have already such excellent and sensitive 

eat measurers, each suitable for some special experiments. 

Mine has long since gone in my waste experiment box, and 
if Mr. Edison has made a very similar one, and thinks it 
of value, he is weleome to his own and mine too, and I 
should recommend him to a quill in place of the —- 
nite I have lately seen described. 

Mr. Edison has made publicly a gross prveenes attack 
upon the honour of Mr. Preece and myself, and this part 
he must prove as publicly as he has made it, or stand 
confessed a wilful slanderer. 

His message to Sir William Thomson, says: ‘‘ Edison to 
Sir W. Thomson London. Direct impact carbon telephone 
sent Preece two months ago, also publications and letters 
describing its use as heat measurer, great abuse confidence, 
his = in Hughes’ matter—I send you publications of 
proofs 

This message seems carefully worded, although it in- 
sinuates an abuse of confidence on Mr. Preece’ spart. The 
carbon telephone received through his agent, Mr. Adains, 
two months since, I have already mentioned ; but I had 
already shown mine some weeks before its arrival at the 
Post Office, and had tried them in January and February at 
the offices of the Submarine Telegraph Company in presence 
of its officers. There has been no secret as to the effects of 
my microphone since last January ; but the secret of its 
construction was divulged for the first time in presence of 
Professor Huxley, Mr. Norman Lockyer, . Conrad 


Cooke, and Mr. Preece, on the 2nd of May last, when | Pair 


it was decided that I should bring m discoveries before 
the Royal Society, which was done the following week. 
Mr. Preece could see no resemb then or since 
between my microphone and Edison’s carbon telephone, 
_ consequently had no confidences to make me, even if 
be dias tot ened any from Edison, which I do not believe 

but even supposing he had informed me then that 








ayoid Professor Bell’s eto transmitter, by 
Mae same effects of Selphony in a different 
i miiin object of the microphone is to render audible 
en A hitherto inandible, and thus to render possible the 
investigation of a new and wonderful world—and a mere 
glimpse, or, in fact, a lon fg of Edison’s carbon trans- 
mitter would not have e matter in the slightest. 
Had I been inclined to a he it would certainly have 
iieewe, me on the wrong track as it did him. 
Mr, Edigon, however, A gone still further. He has 
sent to the French journals, and published in Le Figaro, 
June 24, and in-the Corr ndance Scientifique, June 25, 
the following, which he d that he sent to Sir William 


Thomson : 
Edison—Sir William Thomson. 


J’ai envoyé des microphones & MM, Preece et Hughes, il | heen awarded 


y a deux mois, et aussi des descriptions de cet appareil, il y 
a abus de confiance de la part de Mr. Hughes dans cette 
affaire, attendez mes preuves. 


Menlo Park, June, 1878. 

It will be seen that this: telegram is very differently worded’ 
to that really sent to Sir William’ Thomson, for it states 
directly that he sent me microphones, and thatI abused’ 
his confidence. 

In answer, I have only to say that’ I have never received 
any microphones, any car’ es, any instrument, 


EpIson. 


The work is to be commenced in October, and will be com- 
_— before 1883. The presence of ice ‘each year will re- 
uce the time for working operations by about six months. 
ay width of the canal will be about 200 ft., and its mg 


American Bridge Building.—The Keystone Bridge 
Company, Pittsburgh, Pennsylvania, received an order 
from the Central Railroad Company of New tte ree = 
construction of an iron truss bridge 400 ft. in 
track to span the Lehigh river at Coal Port, on orien 
and Susquehanna Division. A contract for a new wrought- 
iron highway bridge for the —— Toll Bridge Company 
over the Mohawk river, three miles above Cohors, has 

to Messrs. Hutchinson and Shipman of the 

New York Bridge Company. The will be a o whe 
wrought-iron truss, twenty-six spans of 45 ft. each, 18 ft 
roadway, to be built on iron piers similar to ed iron 
columns used in the Gilbert Elevated 
of New York. The hei 4 of the piers from the vive 
to the Hooring of the bridge will be about 27 Bo The 
work will be commenced some time in July, and will be 
finished about September 1. 

The Australian Overland Telegraph.—The ager cost of 


the Australian overland telegraph et 370,0001., or about 
250,000. more ——e first te. The Sivocs was 
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Foomye D. E. Huauzs. | cattle and shee aves tntieloe for distances 


bl have also received the following from Mr. W. H. 


* To THe Epiros oF ENGINEERING. 
—I have the pleasure of 


tla 
s, which have been sent, 


Ameri 
ray give the most absolute and unqualified denial to! 


the, statements made by Edison respecting me. Hughes 
has not brought out any thermopile. His microphone is 
quite a different instrament fo Bdiags tel hone. It was 


worked = without any co with mg, or infor- 
parted b od in way whatever. I knew 
‘of it parted me, ey 4 with Pro- 
axley and Mr, Ni Normah Iam in no way 
Shatever a coadjutor of Hughes. 
“W.H. Prezcs.” 
**T emphatically endorse every word of the above 


message- 
“D. E. Hueuss.”’ 

I may add that Hnughes’s microphone was invented in 
December last. It was shown to. the officers of the Sub- 
me ter Telegraph Company in February. I did not see it 
unti 

The first carbon telephone was brought to me by Edison’s 
agent, Dr. Herz, in October last. The second was brought 
by another agent, Mr. Puskas, in March, and a third lot 
by a third agent, Mr. Adams, in April. There is a fourth 
agent with a fourth lot in London now, but I have not 
seen them. Not one of these telephones would work 4 m 
our wires, and I La 8 not yet seen a carbon telephone that 
would. I personally have never received a carbon tele- 
phone from Edison, nor a word nor a line from him respect- 
ing its principle and construction which can be construed 
in any way into a confidential communication. 

I have had showers of newspaper cu and so have 
many others. These are public property. I saw in 
his laboratory was brought by me before the geeaty iad Asso- 
ciation. His statement, ‘that I have infringed | e 
confidence, obtained under the guise of tHendship, 1 is based 
on facts generated i in a too romantic brain. 

W. H. Prence. 





FOREIGN AND COLONIAL NOTES. 

The Production of Rails.—The quantity of rails made 
throughout the world in 1875 was computed at 2,745,000 
tons. In this total rails of British manufacture figured 
for 1,066,000 tons; American rails for 879,000 tons ; and 
Belgian rails for 300,000 tons. 


Locomotive Repairs on the Bombay, Baroda, and 
Central India.—The number of locomotives ired in the 
second half of last year upon the Bombay, Baroda, and 
Central India Railway was 32, of which 14 were heavily re- 
paired. In the co period of 1876, the total 
number of locomotives was only 21, of which 138 
were heavily repaired. money spent on stores for re- 

in the second half of last year was expended principall, 
in new tubes (of which a great number have been put in) 
and on boiler plates and copper fireboxes. 

Tron Permanent Way.—The direction of the Belgian 
State lines has just decided upon an experimental 
trial of —, en Tbe way u the and Battig 
8 in Belgium. Central Belgian Railway | w 

pany has also decided upon. laying permanent way of 





g = the following. 





1300 miles. Moreover, tracks 50 ft. wide had to Se} 
cleared through some 500 miles of forest and scrub. 
Building materials, batteries, and other stores had to be 
carried for the use of stations, and nine stations had to be 
erected and equipped. line very nearly follows the 
track of Stuart across the continent. The natives are 
found occasionally troublesome on some of the distant 
stations, and have at times speared some of the operators. 


Coal in Perw.—A bed of coal of unknown extent has 


been discovered at Chala Atla, near Oluzco in the depart- 
mentof Liberted, Pern. The Government sent a scientific 


commission to rags the ae and has received a 
favourable Edin Chala Atla coalfield will, it is 
estimated, s to su pr a. uirements of io ‘whole 
of South America, and quality aa and cheapness of the 
coal will enable it coal from these markets. 
io conc: anmention lish oa fom these marke. 


estimated at 200,000 tons per annum, which at the rate of 


22 soles per ton, gives a total of SARS O00 anton ah yranent 
paid to or fuel, and which Peru to save by 
utilising her newly discovered pons vales supply. 


more Railways.—During 
Ti. 254 miles of now line were brought into operation in 
Of this new mileage, 20§ miles were opened by 
pper Italy Railway Company. 
= Dust x Decnion Locomotives.—The eeietayhinent 
Reading Railroad Company has ordered another coal dust 
burning locomotive similar to the one iowa at the Paris 
Exhibition, to be built immediately, The new locomotive 
will be shipped to Boston for trial on one of the roads in 
pa pence nang d for the Lay x of demonstrating that it is 
ne aie Bo use large coal for fuel in running a loco- 
motive 
Rolling Stock on the Bombay, Baroda, — — 


India Railway.—The locomotive, er ae Sor 
an ne 


xpenditure of the Bom 
ba oie of 1877, amounted to 1s. 9d 


Railway for the second 

per train mile, as com with Qs. 2d. per train mile in 
the second half of 1876. In 1877 ire aa we 
about 10 cent. in the price of t he coal consumed. 

higher train mileage over which t to tis the aasd dla ¢ 
ee outlay on account of repairs and renewals of ro! 


New York Elevated Railroad.—Mr. A: B 4 ra 
New York, and the Passaic Mill eet 
taken a contract, eq divided mn them, for the 
completion of the "New York Elevated Railroad from 
first Street and Third Avenue to Harlem River. 
distance, which is three miles, require from 6500 tons 


to 7000 tons of iron. 


American Mechanicai Industry—The Cambria Iron 
Works, at Johnstown, Pennsylvania, have werner to 
sup ly 5000 tons of rails to the Derkogton and Missouri 

+ th pr ee ™ ra The Michigan Car 
at the rate o $ per mon 
Company are turning out cars per day. 


German ae ge spe -—In April this year twenty- 


five trains a ond poem rails npon Goenaye railways, and there 
were also of the trains in collision 
were pas Tene These statistics pages not ‘ak very 


favourably for German railway management. 
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LATHE AT THE PARIS EXHIBITION, 
of a very neat 6-in. self-ac 
turning lathe, construc 


our engraving 
admit articles 2 ft. 4 in. long between centres—is entirely 
self-contained, firmly framed er and carry- 
ing its own over motion, consisting of countershaft 
mounted in gun-metal bearings and fitted with a cone, 
two pairs of driving pulleys and belt shipping appa- 
ratus, also a wooden drum for driving the grinding appa- 
ratus, &. 

The lathe headstock is fitted with hard gun-metal 
bushes and steel spindle (having parallel necks), a four- 
speed cone and cut driving gear. The tail end of the 
spindle is arranged to take any of the change wheels re- 
‘quired in screw cutting, and the tail piece is made so that it 
can easily be removed for the oom rg of changing the 
wheels. The loose headstock sliding spindle is of steel 
and is very accurately fitted in a split bearing and provided 
with a locking bolt. The screw is fitted with a division plate 
and kandwheel, and an arrangement for taking up the 
end wear of the screw collar. The saddle has a self- 
acting longitudinal traverse by a wrought-iron cut rack, 
gun-metal pinion, and suitable gearing, and is also pro- 
vided with a gun-metal sliding nut for screw-cutting and 
taper-turning motions, and a hand-traversing motion. The 
cross-slide has a self-acting feed motion, driven from the 

ht-hand end of the leading screw with a set of change 
wheels for varying the speed. These can be used 
either for surfacing or in conjunction with a longitudinal 
traverse driven by the screw, for taper turning; the 
cross-slide is also fitted with a compound slide rest and 
tool-holder with vertical adjustments, and a hand-feed 
motion for spherical turning. The grinding apparatus 
consists of a small frame carrying a revolving spindle 
which can be attached to the tool-holder slide, and driven 
from the wooden drum on the overhead shaft. The 
dividing arrangement is an adjustable steel spring arm 
which can be attached to the gear plate, and used in con- 
junction with any of the change wheels keyed on the tail 
end of the lathe spindle, while the collar plate consists of 
acircular plate fitted with seven steel conical bushes of 
various , and also a locking arrangement. The 
bracket carrying the collar plate is fitted with a boring 
stay, which can be swivelled away from the plate. The 
whole lathe is of thoroughly good design and workman- 
ship, and it is a very useful tool. 





RAISING SUNKEN VESSELS. 

Tus frequent recurrence of the total loss of large mer- 
chant ships, as well as of men-of-war, makes it particu- 
larly desirable that some system should be brought into 
operation capable of recovering them. Cases of large 
iron steamers being totally submerged and recovered by 
the use of properly designed special plant make it evi- 
dent that ships of even the largest size and weight, and 
submerged to the greatest depths, can be successfully got 
up again. We, therefore, now propose to describe by the aid 
of the illustrations on the opposite peg’, the plant designed 
and patented by Mr. Druitt Halpin, of London, for this parti- 
cular purpose. The chiefdifficulties in dealing with enor- 
mous ships laying at great depths of water are, making 
proper attachments so as to get hold of them, and arranging 
80 that an immoderate amount of capital need not be sunk 
in the necessary plant. Both these conditions have been 
fulfilled in the design we are about to describe, the diffi- 
culty of making the proper attachments being got over 
by the aid of special boring gear worked from wrought- 
iron towers, and the cost of the lifting gear being mini- 
mised by the fact of the whole structure being designed 
soasto form a floating dock capable of transporting 
itself to any part of the world, without involving the 
enormous expense hitherto always incurred in towing, 
when floating docks have been sent to distant naval sta- 
tions. 

Experience has proved that iron ships may be readily 
lifted by chains or steel wire ropes attached to their ports 
or other apertures in their sides, and that if a sufficient 
number of these attachments are made, and the strain 
applied to them is uniform, the ship to be lifted is not 
in the least strained. 

Figs. 1, 2, and 8 show sections of a submerged iron- 
clad with the tower and boring gear in position. Figs. 
4 and 5 show tively a and a half-sectional 
elevation of the Nock and su ed wreck. Fig. 6 
gives a cross section of the wreck and dock when the 
attachments are made, Fig. 7 shows the dock carrying 
a ironclad. Fig.8 shows the wreck with all the 
attac ts made and suitably buoye before the dock 
is brought into position, as shown in Fig. 6, 

The towers for making the attachments are wrought- 
iron, about 5 ft. diameter, and bolted together by faced 
flanges in lengths of about 6 ft. or 8 ft. The tower is 

at the top, so that the man in charge of the opera- 
‘eos is always under atmospheric pressure. At the 
bottom there is a quantity of cast-iron ballast, so as to 
lower the centre of gravity of the whole structure, and 
immediately above this ballast there is a chamber capable 
of ied with water. When it is desired to use the 
tower, the first two bolted together are put over- 
board from a steamer by means of a suitable derrick. 





LATHE WITH OVERHEAD MOTION; PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS. 


Other lengths are then added seriatim, the tower sinking 
by the addition of the added lengths. Before it is sunk 
four small anchors are put out having light steel wire 
ropes which are rove through blocks at the bottom of the 
tower, brought up to the top where their ends can be 
taken in or slacked out by means of small windlasses 
attached to the top of the tower. It will thus be readily 
seen that the tower can be moved in any desired direction 
by slacking out one of these ropes and heaving in on the 
rope opposite. Proper steel guys are also led from the 
top of the tower to a different set of anchors, and the sag 
of these guys forms a most effective spring to control 
any tendency to oscillation in the tower which might be 
produced by motion at the surface of the water. The 
whole of the sections of the tower are interchangeable, 
and one of them, called a working-chamber, carries 
windows through which the tions carried on may be 
observed and directed. Powerful electric lights are to be 
used either inside or outside the tower, and the undesired 
presence of fish attracted by the light is obviated by the 
ejection of paraffine from small pipes in the neighbourhood 
of the lights. The working chamber carries a belt with 
a trunnion something like that used in a Bessemer con- 
verter, and this trunnion carries a long bar used for 
making the holes and fixing the attachments. This bar 
revolves round its own axis as well as vertically round 
the axis of the trunnion, and is also capable of being run 
in and out horizontally, or at an angle towards the wreck. 
One end carries a steel wire brush, about 2 ft. in diameter, 
and this end of the bar has a hole in it conveying water 
from the top under a pressure two or three times greater 
than that due to the head at which work is being carried 
on. This brush is run up against the side of the wreck, 
and is made to rotate, the water under pressure emerging 
from the centre being turned on. By this means the 
whole of the seaweed is cleared away, as this weed 
would otherwise forma very great obstruction to suc- 
cessfully carrying out other operations. 

When the surface of the ship is cleaned in this way (pre- 
ferably just below the shelf-plate in ironclads), the bar is 
camel round, and its other end, carrying the steel fluted 








drilling tool something like a conical shot, is brought up 
against the side of the vessel, and a suitable hole is bored 
through the skin plating. The drilling bar is then 
brought into a vertical position and receives the cast 
steel toggle which is to form the attachment and enters 
it into the hole made as shown in Fig. 3. When these 
three operations of brushing, drilling, and shipping the 
toggle have been performed, the tower is moved forward 
opposite to where the next attachment is to be made. 

The drilling arm is worked by gearing and a shaft 
which runs up outside the tower, and is put in communi- 
cation with an engine on a barge by means of a flexible 
rope shaft. The whole of the manmuvring of the bar 
required for the various operations is directed by the 
man in the tower, who watches the work as it proceeds, 
and communicates his orders to those in charge of the 
handles for producing the changes of motion at the top 
of the tower. As each attachment is made, its upper end 
is buoyed to a boom. There are two of these booms 
moored longitudinally over the wreck and lashed together. 
They are preferably iron cylinders, about 2 ft. diameter, 
and ,, in. thick, stuffed with cork to prevent them sink- 
ing if holes be knocked in them. When the whole of the 
attachments have been put into the ship’s side, and the 
upper ends of the steel wire ropes buoyed to the booms, 
as shown in Fig. 8, the lifting gear is brought over the 
wreck as shown in Fig. 9. The booms are cut apart, and 
one is moved to each side; the ends of the steel wire 
ropes are then separately passed up through distinct 
hawsepipes in the large hollow dock which connects the 
two toons together, and with the controlling air 
chambers on the top forms, the wreck lifting as well as 
ordinary dry docking structure. 

The end of each steel wire rope is made fast to a sepa- 
rate winch barrel, which is made to revolve by worm 
gearing driven by bevel wheels capable of being singly 
thrown in and out of gear, and moved by continuous 
shafts running the whole length of each side of the 
dock. 

It has been proved that by having separate setting-up 
gear for each attachment, it is practically possible to 
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ARRANGEMENTS FOR RAISING SUNKEN VESSELS. 
DESIGNED BY MR. DRUITT HALPIN, ENGINEER, LONDON. 
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obtain uniformity of strain, The ends of the wire ropes 
would be passed up to the winches on the top of the tide, 
and the winches would be kept revolving so as to geta 
fair strain on during the whole of the time the tide was 
falling. At the same time water would be admitted into 
the pontoons forming the bottom of the dock, until. they 
were sunk almost to the bottom of the deck. At dead 
low water pumping the pontoons would take place, and 
the vertical lift would be equal to the rise of the tide plus 
any extra buoyancy which might exist between the depth 
to which the dock was originally submerged, and its 
greater power of flotation than the weight of the wreck. 
When the vertical lift is made, the dock will of course 
steam in shore, carrying the wreck until the latter 
grounded, when water would be again immediately let 
into the pontoons, and the winding down continued as far 
as possible. Pumping out would then commence, and 
another fleet in shore would be made; all pumping and 
fleeting after the first being independent. of the state of 
the tide. By this means the vessel could very quickly 
be brought into shoal water, and made eufficiently tight 
to enable her to be floated and received into the floating 
dock as shown in Fig 7. Two of the elements chiefly to 
be considered in all such operations are light and fine 
weather. The existente of the electric light now, how- 
ever, would enable the necessary operations to be carried 
on during the whole of the twenty-four hours, and the 
rapidity with which the attachments can be made shortens 
the necessity for prolonged fair weather when these opera- 
tions are being carried on. Should bad weather unex- 
pectedly come on after the dock has been attached to the 
wreck, the attachments could be eased off, but this would 
hardly be necessary, as a heavy wreck has already been 
cariied in shore when totally submerged in the teeth of a 
gale of wind. 

By the adoption of this system; the risk of the outlay 
for the greater part of the plant is totally obviated, as 
should the raisiug of the wreck be rendered impossible by 
any unforeseen circumstances, the dock would still be 
perfectly capable of being sent abroad to take up its 
position for the ordinary dry docking of ships in any 
foreign station, and the total amount of the money un- 
profitably expended would merely be that necessary for 
making the two towers and steel wire ropes, and any 
labour and tug hire that might have been used in endea- 
vouring to fix the latter. 

The total cost of such a dock capable of lifting weights 
up to 10,000 tons, with screw engines in each division, 
centrifugal pumps, and winding gear complete, would be 
about 80,000/, and the expenses of making the tower, 
taking it out and proving the possibility or otherwise of 
making, say, one 50 ton attachment, holding down a buoy 
of this flotation to one of the numerous wrecks so evenly 
distributed round our coasts, would be about 20007, Mr, 
Halpin’s plans have been worked out with great care, and 
we shall be glad to see them have a fair trial. The com- 


‘| paratively small cost at which such a trial could be made 


is a great point in their favour. 








American Pia Iran.—In 1840 the production of pig iron 
in the United States stood at 286,903 tons. In 1860 the 
corresponding production had grown to 987,559 tons ; and 
in 1870, to 1,850,000 tons. The make of 1875 had further 
expanded to 2,266,581 tons. 





are o- i pyvmenf be ei , 765 an an 
gregate burtben of 761,467 tons passed through the Suez 
Canal: In 1872, the number of ships was 1082, and their 

gregate burthen was 1,439,169 tons. The movement of 
1873 was 1173 ships, of an aggregate burthen of 2,085,072 
tons. In 1874, the movement further in to 1264 
ships of an aggregate burthen of 2493,672 tons. The busi- 
ness of the last three years has been as annexed: 1875, 
1494 ships, of an aggregate burthen of 2,940,708 tons ; 
1876, 1457 ships of an aggregate burthen of 3,072,107 tons ; 
and 1877, 1663 tons, of an aggregate burthen of 3,418,949 
tons. 





Tur Bayonrt.— The bayonet is an arm omens 
French. It was invented, it is said, at Bayonne, in 1641, 
and employed in 1670 in the regiment of the King’s 
Fusiliers. It sensibly modified the military art in Europe 
as it made cavalry less redoubtable to infantry, and ca 

the fires of lines of battle to be regarded as the principal 
means of action. The bayonet has become the decisive 
arm of combat. According to a local tradition, it was in 
a small hamlet in the environs of Bayonne that this arm 
was invented. What led to the invention of it was that, 
in a fierce combat between some Basque Beer and some 
Spanish smugglers, the former having e their am- 
munition, fastened their long knives to their muskets, and 
by means of the weapon so formed, put their enemies to 
flight. The arm rapidly came into general use in Europe. 
In 1678, at the time of the peace of Nimegnen, all the 
French iers had the bayonet, but the socket which 
makes the use of it so easy, was not invented until a later 
period. Bayonets at that time were a sort of dagger, of 
which the handle was placed in the muzzle of the musket, 
and, of course, prevented. the musket from being fired. 
The first battle at which the bayonet was seriously em- 
ployed, was that of Turin, in 1682; but it was not until 
the battle of Spires, in 1703, that the first charge of the 
bayonet was executed. After this epoch, up to 1792, the 
bayonet was often employed in combat, but the real value 
of it was not revealed until the wars of national inde- 
pendence. Then the bayonet became really a French arm. 
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a. TIMBER, DEALS &ce. Frou THs Unirep States, East AND WEST 
INDIES, AND AFRICA. 
. LONDON. (Per cubic foot, string 
(Por Petersburg standard) £ s. 4. £ 8. 4. measure) &£8.4. & 8.4. 
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2 Do. tor a yards and spars 410 0 5 0 © — . om soe 
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” eee - 
6 boar em : : > ; o Ditto white... 7 0 © 710 © 
2 §e@ 910 © MAHOGANY, &c. (per foot 1 in.) 
se 7 < City St. Domingo °o8 org 
$seo@ $0 0 Cuba .... © °0 6 © O10 
= os ° a ° ce ; Maxionn ... cod oe sf 
Sire Quebec large... 410 0 § 10 © Mn rane “ ~ ° tt io he 
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} torsos pe ee FB » Pine °30 © 3 6 
e 2 @ 68 ri Hemlock ” ce ©2323 0 3 6 
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rw 
° Firat yellow... .cccccvssesseee 914 6 Of 6 . s Po ; 
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° Second qualities 10 © 13 ° 06 oo 
o The above prices © at “the Docks. e bes ° 1m ee 
e seseeeee 8 OC O 810 © 
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‘ LIVERPOOL. Baltic 1st red flooring bds, 14 © © | oe 
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ON THE REMOVAL OF RIVER BARS BY 
INDUCED TIDAL SCOUR. 
By I. J. Many, C.E, 

In the widest acceptation of the term a “bar” 
may be taken to mean that part of the navigable 
channel, or approach to a port or Harbour, which is 
shallowest and which has deeper water both land- 
ward and seaward of it; the origin of the expression 
is more nautical than scientific. A bar may consist 
of a eae panei d narrow ridge or a flat shoal of 
considerable area, or of the submarine prolongation 
ofan adjoining beach across the channel. 


ow” 





subject to remove them and prevent their re-form- 
ation. 

The bar at the entrance to Carlingford Lough, on 
the east coast of Ireland, may be mentioned as an 
instance of the latter class, the material of which it 
is composed ‘‘ consisting for the most part of plastic 
blue clay occasionally free of all stone, but generally 
with boulders of limestone, greenstone, or granite 
imbedded, and these varying from shingle up to 
stones of 4 tons weight.” A channel 400 ft. wide, 
and having a depth from 14 ft. to 18 ft. at low water, 
has been cut through this bar by ing, the larger 
stones being lifted by chains attached by divers.* 





Soule 16 1 inch. 
Fig. &. 
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The British Isles, with their shallow seas and irre- 
ity of coast-line, present the first serious ob- 
struction to the passage of the t tidal wave in 
its movement northward from the Atlantic; this 
obstruction gives rise to innumerable eddies and 
changes in the direction and velocity of the tidal 
currents, which together with the action of wind- 
waves on the sea bottom may be regarded as the 
chief primary causes of the’ formation of the 
numerous and extensive accumulations of sand 
which, in the form of banks, shoals, and sea bars, 
&c., impede navigation and block our harbours. 

The celebrated Smeaton, whose memory has been 
so recently revived by the proposed reconstruction 
of his most celebrated work—the Eddystone Light- 
house—ggems to have been among the first English 
engineers who recognised in their practice the im- 
portance of tidal scour in clearing harbour en- 
trances. There exists no wider field for the exercise 
of engineering skill than the improvement of tidal 
navigation, and the great increase of commercial 


— in the ports where such improvements | req 


ave been carried out presents a strong incentive both 
to the engineer and to those who avail themselves 
of his services. Bars may be conveniently divided 
into two classes : 

1. Sand Bars, which, as their name implies, consist 
of sand varying only in the degree of coarseness 
from coarse sand to fine silt or alluvium. 

2. Hard Bars, which may consist of rock, indurated 
clay, or a mixture of clay with gravel or boulders. 
The latter are almost always natural bars and are the 
result of geological accident ; they can generally be 
removed by excavation and such operations as 
blasting, dredging, &c., and being once removed 
are not liable to form again. The former are much 
more difficult to deal with, being generally the re- 
sult of a constantly recurring action and requiring 
the exercise of all our available knowledge on the 





Sand bars are much more trey met with 
than those of the second class ; indeed they may be 
said to be more or less developed at the mouths of 
most navigable rivers—notably at the entrances 
of the Mississippi, Danube, Rhone, Mersey, Tyne, 
Liffey, &c. Similar accumulations are also formed 
outside harbour entrances, as at Hartlepool, &c. 

Before proceeding to recapitulate or examine the 
various theories which have been advanced to ac- 
count for the formation of bars, or to deal with the 
general results of the practical experience and scien- 
tific investigations which have added to our know- 
ledge on this important subject, we propose 
to give a short description of the works. connected 
with the removal of the bar at the entrance to the 
River Liffey, this being probably the most successful 
instance recorded of the application of induced tidal 
scour, and no detailed account of it having hereto. 
fore been placed before the profession, Although 
in the removal of bars and river improvement gene- 
rally, it must be admitted that nearly every case 
uires its own peculiar treatment, yet in describ- 
ing an individual instance, most of the points of in- 
terest connected with the general question will 
necessarily be raised, and thus afford opportunities 
for investigation. 

The Liffey is a river of comparatively insignificant 
proportions, taking its rise in the mountains of the 
County Wicklow, at an elevation of about 1750 ft. 
above the mean sea level, and after an extremely 
devious course discharging itself at Dublin into an 
estuary situated at the north-western extremity of the 
picturesque bay to which that city gives its name. 

The total length of the river is about 82 miles, 
and the course so circuitous that the distance from 
its source to its mouth measured in a at line is 
not more than 13 miles. The rain of the 








Liffey has an area of 476 square miles. Two small 
streams, the Tolka and Dodder, also di into 
the same estuary, their united watersheds having an 
area of about 108 square miles. The Liffey is tidal 
as far as the weir at Island Bridge, a distance of 
3$ miles from its mouth at Ri d. No re- 
liable measurements seem to be recorded of the 
quantity of water discharged by the river, and in 
order to arrive at some conclusions on this part of 
the subject, gaugings were made by the author in 
December of last year, which gave a mean result of 
51,000 cubic feet per minute, the river being at the 
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time apparently in its normal condition, This quan- 
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tity is equivalent to an available rainfall of 24.25 in. 
per annum. There is no system of ‘intercepting 
sewers at present in operation in Dublin, the city 
being drained by a number of sewers which empty 
into the river at various points. 

Dublin Bay, situated on the east coast of Ireland, 
and therefore sheltered from the heavy seas which 
break with such extreme violence on the western 
shores, is formed by the projection of. the bold 
nae aye of Howth on the north, and the high 

ds of Dalkey, Sandycove, and Kingstown on 
the south ; its entrance is 5}? miles wide, measured 
in a direction nearly north and south, from the 
Martello tower a little west of Dalkey to the Bailey 
Lighthouse at the eastern extremity of Howth, 
and the average distance from a line joining these 
points, to low-water mark, measured in an east and 
west direction, is about three miles, 

Fig. 1 represents a section of the entrance to the 
bay ; the average depth is about 8} fathoms at low 
water, the bottom consists of sand except close 
along the shores where itis rocky. The heaviest seas 
enter the bay from the south-east, which is the 
direction of greatest exposure. The nearest soit 
on the opposite coast of the Irish Channel is Holy- 
head, distant 60 miles nearly due east. At the head 
or north-western extremity of the bay are two ex- 
tensive sandbanks named respectively the North and 
South Bull, between which the river is discharged. 
In the north-eastern part of the bay there is a small 
bank called Rosbeg, on which there is 24 fathoms 
at low water. Lying more towards the centre, but 
outside the north and south line above referred to, is 
the Burford bank, on which there is a depth of 
2} fathoms, and afew miles farther to the south- 
east lies the Kish Bank with a depth at the shallowest 


shows the general features of the bay and harbour. 
The first important work conn with the im- 
eta saw of the port was the construction of the 
t South Wall, which was commenced in the year 
1748, and carried in an easterly direction for a length 
of about one and a half miles, terminating at the 
Pigeon House Fort, where a smail harbour was 
a for the a ttoglend ond 

carrying passengers between England an 
Ireland. A cross section of this half of the Great 
South Wall is shown in Fig. 3; it consists of two 
parallel rubble walls varying from 37 ft. to 48 ft. 





* Vide Mr. J. Barton’s interesting paper, in Min. Proc. 
Inst. C.E., vol. lxiv., p. 133, et seq. . 


apart, the space between being filled up with débris 





ro of one fathom, . The above description willbe - 
tter understood by referring to Fig. 2, which - 
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of various kinds, chiefly sand and gravel ; the walls Speed of cable per second 30 in. border, and the Marles concession, which limits it to 
carry parapets, and thus a roadway is formed which » Chain...  ... 20 in. the east and south. 
affords communication with the Pigeon House. A ‘ ow per ft. It comprises: 1, The concession of Ferfay, pro- 
considerable quantity of land has been reclaimed on} Iron wire / G1. ctore, six strands of — perly so called, granted by the decree of 29th De- 
the south side of this wall by the more recent de- cable ten No. 14 wires, centre cember, 1855, and of which the area is 2290 acres. 
position of material dredged from the river, The of hemp Siti ge 2. The old concession of Cauchy-a-la-Tour, which 
seaward half of the Great South Wall between ameter of bar forming A was given to a neighbouring society by a decree on 
the Pigeon House and Poolbeg appears to have em 2 oan by in the 21st May, 1864, and of which the mining com- 
been built between the yess 1761 and 1768, and the} hain ao, 4.79 in pany of Ferfay became purchasers on the 21st March, 
foundations of Poolbeg Lighthouse, which is situated Inside width of link 1.11 in 1870. The area is 690 acres. A decree dated the 
at the eastern extremity of the wal!, were laid in Outside ” ; 2.83 in 7th May, 1872, authorised the union of the two 

_ . (Weight per yardrun .... 18.5 1b concessions, of which the whole area was raised to 

A cross section of this portion of the wall, taken a — - we containing 1 2980 acres. 
uarter of a mile from the lighthouse, is shown in oman caine al aie wdhe. be deg The Ferfay mines are joined to the goods station 
ig. 4; the eastern end—over which the sea breaks! Dimensions Heigh “6 of Lillers by a branch 3? miles long, of the normal 
freely in S. and S.E. gales—for a length of about | of gallery at amar x oS. Cin. gauge. This branch unites the shaft No. 2 with the 
half a mile measured from the lighthouse, has been | bottom of cs ty we 7 ft.2in, Chemin de fer du Nord, No. 2 shaft is also joined 
raised about 4 ft. higher than the remaining portion ys — a Antes by aline of 4ft. 84in. gauge to shafts No. 3 and 
extending to the Pigeon House. Weight of the rails (Vignole’s section) 234 in. 0. 6; at these latter are situated the offices of the 
The wall is built of dry rubble stone, faced on per yard... Bz a 3 18.5 Ib Administration. The railways of Ferfay are laid 
nite ashlar in long Dimensions of sleepers) _...2 ft. 11 in. x3} in.x4 in. | With iron Vignoles rails, which are being gradually 


both sides and top with 
lengths and well bonded, ut laid dry except on 
the top where the joints are pointed. The sides 
have a batter of about 1 in 12, each course of face 
ashlars being laid with a vertical face and horizontal 
offset. Timber coping was used on part of the wall 
bolted to bond timbers crossing at intervals (vide 
Fig. 5); this coping, however, is now nearly all 
decayed or washed away, its place being supplied 
from time to time with Portland cement concrete. 

The total length of the wall from Ringsend to 
Poolbeg is about three miles, the actual cost is not 
known, but from the simplicity of the design and 
the small outlay required for maintenance, it would 
probably compare favourably with that of most other 
piers. 

Viewed as a whole, the Great South Wall may be 
considered as one of the most extensive works of 
the kind in existence at the time of its construction ; 
and although it cannot be said to have produced 
much beneficial influence on the bar, it was most 
successful in accomplishing two important objects, 
namely, the protection of the river from the en- 
croachment of the South Bull, and as a training wall 
confining the ebb and flood currents in a more de- 
fined channel, and also, as will be seen, subsequently 
taking an important part in producing the tidal 
scour which has been so effectively applied for the 
removal of the bar. 

(To be continued.) 





COAL MINING AT THE PARIS 
EXHIBITION.—No. V. 
Tue Ferray Couvierigs. 

Tue Ferfay Coal Mining Company exhibit : 

1. A plan of the whole of their concession on a 
scale of .0005 per 1000. 

9. Sections of shafts Nos. 2 and 3. 

3. Drawings of offices, workmens’ houses, &c. 

4. A model to a scale of , of the arrangement of 
hoisting. 

5. Various specimens of coal. 

Hauling is effected at the Druon shaft (No. 3) 
at Ferfay, by means of an endless chain, a system 
long practized in England, and recently adopted in 
the mines of Anzin, and the collieries of Liévin. 
But instead of employing an underground engine 
which involves a considerable outlay, and which also 
has manyjinconveniences especially when compressed 
air is not available, at Ferfay the engine is placed 
on. the surface, and the head pulley of the endless 
chain is driven by a cable transmission. This cable 
is led over a system of pulleys through the ventila- 
ting shaft, and it obtains by a tension wagon placed 
in an inclined gallery, the strain which is necessary to 
insure its adhesion. This adhesion is also main- 
tained by the use, both at the top and bottom, of 
two Fowler clip pulleys, The arrangement was 
started on the Sth of May last, and has operated 
perfectly since that time. 

The principal data connected with this installa- 
tion are given below: 


Annexed is a diagram showing the arrangement, 
thickness, &c., of the various seams hitherto opened 
by the various shafts of the Ferfay Company. 
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Diameter of cylinder 1 ft. 72 in. 
ame — - «. 2 ft. 7) in. 
um revolu per 
Se ID ce es ose a“ 
Ratio of oni. lto4 
tp maton {Paneer Ae 
Diameter of 3 ft. 24 in. 
Other pulleys { Dismelor of Pete, tay ih. 
Diameter of head'pulleys and those at 
A rah t a SE atk 4 ft. 113 in. 
roa’ ing in. 
Weight of tension wagon... — 2.2 tons 


The mineral conceded to the Ferfay Company, 
and that of Aines, is enclosed between the conces- 
sion of Auchy-au-Bois, which forms the western | of - The whole of these seams represent a 


exchanged for steel. The smaller curves on these 
lines are 656 ft. radius, and the steepest gradient is 








1.5 per 100. The company owns 80 trucks of 





Druon Shaft N°3. 
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10 tons, and three tank locomotives, With this 
stock it runs special trains, which at Lillers pass 
over the Northern Railway to reach the Berguette 
goods station, where there is a ‘branch which con- 
veys them to Isbergues, where the trucks unload 
into the boats of the Aire-i-la-Bassée canal; thiy 
last branch, and the loading station of Isbergues, 
were established at the joint cost of the Ferfay 
Company and that of Auchy-au-Bois, A post-office 
is placed in Bois-Saint-Pierre, at the offices of the 
Administration, which are also joined to the diffe- 
a shafts, and the Lillers station, by telegraph 

nes, 

The works carried out to the present on the dif- 
ferent of the concession have struck 26 seams 
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thickness of 65 ft.6in., andif the upper seams at 
shaft No. 1 be omitted from the Désirée seam to 
the Saint Eugéne seam, (worked in the direction 
north-west and south-east until a fault was en- 
countered, and which threw the extension into 
the concession of Marles) there remains a total 
thickness of 48 ft. 9 in. 

The coals of Ferfay are of a half soft kind, contain- 
ing from 27 to 30 per cent. of volatile substances; these 
coals are of a satisfactory nature, they are clean, and 
are moreover carefully picked in the mine and on 
the surface. The mean proportion of ash does not 
exceed 8 to 10 percent. The coal of No. 1 shaft 
is used chiefly for domestic purposes, and from ex- 
periments made by orders of the Minister of Marine, 
they possess good steaming qualities. The coal of 
No. 2 shaft is also well adapted for. steam boilers, 
and it is largely sold for industrial purposes. The 
produce of No. 3 shaft is used for gas works and for 
metallurgical purposes. The coal of No.4 shaft has 
always been specially employed at glass works. 

From the Montebello shaft opened in 1873, 
the Désirée, Cavégniaux, Sainte Barbe, Saint Louis, 
Morieaux, Saint Jean, and Saint Eugéne seams 
were worked until the fault above named was 
reached. At present this shaft works the Espérance 
and Achille seams.’ Arrangements are being made also 
for working the Emma and Aimée seams, also for 
deepening the shaft. This will permit asecond cuttiag 
of the Achilles, Emma, Aimée, and thenorth Corsette 
seams, which will be found at a depth of 1519 ft. 
No. 2 shaft (Lahure shaft) was opened in 1876; and 
now has reached a depth 1630 ft. 6in. From it 
are worked the Présidente and Louise seams. The 
Ferier and Constance seams supply a small amount 
to the production of this shaft, which is beginning 
to be profitable. No. 3 shaft is the one in which 
the hoisting works already described are situated. 
It serves the Elise and St. Joseph seams, 

The Elise seam forms a basin represented in the 
plan exhibited, by a closed curve of an elongated 
form, and in section like the letter V ; this geolo- 
logical particularity explains why this seam has been 
cut three times in the same workings. In the same 
manner that communication has been made between 
No. 1 shaft and No, 2 by the 1092 ft. level, itis pro- 
posed to make a connexion between No. 2and No. 3 
shafts by a gallery commenced at the south in the 
Justine seam. This gallery moreover will beuseful for 
opening this last-named seam, and will be worked 
by an extension of the hoisting system already ex- 
plained. It is by this road that the gallery of the 
Présidente seam at No. 2 shaft will be joined, and the 
ventilation will be then improved. No. 3 shaft 
is being deepened, and a depth of 1072 ft. has been 
reached three times after cutting the Camille seam. 
The diameter of the shafts at Fernay varies from 
13 ft. to 13 ft. 9in. A ventilating compartment 
has been formed in them, which is from 4 ft. 8 in. 
to 5 ft. wide. The ropes used are flat, and the 
cages have two compartments surmounted by a 
safety brake. The section of the guides, which are 
of oak, is 6 in. by 8 in. for No. 3 shaft and 42 in. by 
7 in. for the other shafts. 

In the new cages of No. 3 shaft, the lower part is 
of iron, and the framework of the upper portion is of 
steel. These cages are fitted with safety catches, 
and hold four coal wagons of 17.5 cubic feet 
capacity each. The plant at No. 1 shaft is old, 
and should be replaced, the engine is oscillating, 
and worked by a group of four cylindrical boilers 
having a total heating surface of about 3000 square 
feet; these also work the ventilators. This ma- 
chinery will be useless when the lower levels are 
opened. 

No. 2 shaft has a pair of horizontal engines 
Sema 8s paaence with cylinders 23§ in. in dia- 
meter; this engine is worked by a group of six 
boilers, but these are now insufficient, A change 
is being made in them in such a way as to supply 
the deep shaft with ample steam, The total heat- 
ing surface is 5380 square feet. 

The winding engine of No. 3 shaft is horizontal 
and has two cylinders of 27, in. in diameter ; like 
the preceding one this machine was made by MM. 
Quillacq and Co. There are 5 cylindrical boilers, 
with a total heating surface of 4450 square feet. 
The ventilator of No. 3 shaft is on the Fabry 


system. It is now intended to establish a ventilat- 
ing shaft near No, 3, which would have a second 
and more powerful fan, 

No. 4 shaft has a pair of vertical engines with 
cylinders of 21 in. in diameter. The ventilation is 
effected by a Guibal fan. , 

The rolling stock in use at the Ferfay mines con- 


sists of wooden wagons of 17.5 cubic feet cap.city. 
-Iron trucks were tried some time since at No. 3 
shaft and they answered very well ; the axles of these 
run in reservoir boxes of avery simple form, which 
do not require frequent lubrication. The coal pro- 
duced by the Ferfay Company at the present time 
has reached from 175,000 to 180,000 tons per annum. 
The Council of Administration is composed of seven 
members; who meet at least once a month, A 
Financial Bureau, consisting of three members, as 
well as the Council of Administration, meet every 
three months to verify the accounts of the company. 
The director elected by the Administrative Council, 
works under the instructions of that body; the 
head-quarters are at Bois-Saint-Pierre. The dif- 
ferent departments under the orders of the director 
are divided as follows: Technical, commercial, sup- 
plies, and finances, The technical service comprises a 
chief engineer, two divisional engineers for the mines, 
anda divisional engineer for the surfacer works. 

The Ferfay Company employs 1605 workmen 
below and above ground. It owns upwards of 400 
houses, in which it lodges a portion of the staff. It 
has established an aid society, and it also assists a 
co-operative supply association. One doctor, a chap- 
lain, and sisters of mercy are attached to the esta 
lishment. There is besides a school for girls directed 
by the sisters, and a school for boys directed by a 
master, assisted by two teachers. These schools, 
well provided, are frequented during the day by the 
children, and in the evening by the adults. The 
system of education is completed by weekly con- 
ferences, and by special courses of lectures given by 
the engineers of the company. The boys of distant 
districts are brought to the school by rail, and re- 
turn at night when the classes are finished. The 
Ferfay Company, in short, have neglected nothing 
to promote the moral and material welfare of their 
employés. 


AMERICAN IRON AND STEEL WORKS. 
By A. L. HoLiey and Lenox Sara. 
No. XXVII.—Works or THE CAMBRIA IRON 
ComPAny. 
(Continued from page 487, vol. xuv.) 

General Arrangement of Plant at Johnstown.—This 
is shown by the plan, Fig. 1, page 22; the plant 
covers 60 acres of ground, upon seven of which 
stand the rolling mills. 


References to Plan. Fig. 1 (see page 22). 











1. Weigh scales. 41. Steel rail mill. 
2. Weigh office. 42. Iron rail mill. 
3. Be coke ovens, 43. Store house for steel 
4. Coa: Mego ac — 
5. Belgian coke ovens. . Car shop. 
6. ee . 45. Locomotive house. 
7. Water tank. 46. Boiler house and gas 
8. Smiths’ shop. producer. 
9. a od 47. nee mill. 
10. Stable. 48. Pattern house 
11. Clay house. 49. am je 
12. Firebrick store house. 50. Boiler house. 
13. Boilers for plane engine. | 51. Pattern house. 
= oe house. be ies Pn . 
. Pump. . Blowing engine house. 
16. Smiths’ shop. 54. Sand house. 
17. Plane engine. 55. Foundry. 
18. Stock house. 56. Sand house. 
19. Hot blast. | PEs 
20. Casting house. 58. Carpenters’ shop. 
21. Blast furnace, No. 5. 59. Mavhine shop. 
22. Boiler house. 60. Blacksmiths’ shop. 
23. Engine house. 61. Smiths’ shop. 
24. Projected blast furnace. | 62. Pattern shop. 
25. Office. 63. Drawing office. 
26. Engine house. 64. Forge train. 
27. Boiler house. 65. Merchant mill. 
28. Blast furnace. 66. Locomotive house. 
29. Engine house. 67. Sand crusher. 
80. Blast furnace. 68. Weigh office. 
31. Office. 69. Boiler house. 
$2. Stable. 70. Engine room. 
33. Pump house. 71. Bessemer plant. 
34. Warehouse. 72. Pump house. 
35. Weigh office. 73. Clay house. 
36. Pattern shop. 74. Office. 
87. Wire rod mill. 75. Projected steel works. 
88. Merchant mill. 76. Projected Siemens-Mar- 
39. Forge train. tin plant. 
40. Boiler house. 77. Gas 


The coal washing and coking apparatus, as well 
as the stock houses of blast furnaces Nos, 1 to 4, are 
upon a high bank; the rest of the plant is on a 
level, Coal for coking is drawn up-an incline (17) 
directly out of the mines under-the works; that for 
mill uses is drawn in mine ¢ats ‘across the Cone-" 





maugh river, down an easy grade directly from the’ 
workiaga on the opposite The blast furnace 
No. 6 (24) is not co! - (The second 
Bessemer plant shown '(75) not be built, but the 





open hearth plant (76) will be made quite large; it 
is already partly bul. “Two Pernot ieticn fereties 
will also be running during the year. Although the 
plant has grown from small beginnings to its present 
size, the arrangement of the departments is more 
than ordinarily convenient; the yard spaces are 
ample, and wide and narrow gauge railways afford 
abundant facilities for transportation. 

Character of Buildings ——With a few exceptions, 
all the structures are of brick; the walls are thin 
and heavily buttressed, the buttresses sometimes 
being hollow. This construction obviously gives 
the greatest strength with the least material. The 
roofs of the rolling mills (excepting a small portion 
of the puddle mill), and of the Bessemer shop, 
blooming house, new furnace buildings, and some 
other buildings, have iron trusses and slate covering. 
A type of roof truss is shown by Fig. 2, page 23. 
The forms of iron are simple; they are all rolled in 
the company’s trains and put together in its shops. 


Sizes of Priacipal Buildings. 
f 


t. ft. 
Iron rail and puddle mill ... 492.5 by 98 
Merchant wing above oo a oc 
Puddling furnace wing . 182.5,, 74.5 
- ate . 106 4, 74.5 
Puddle and merchant mill . B16 ,, 74.5 
’ wire wi sab ~~ . @ 
Steel rail mill . 295 5, 98 
J omemerwadipor 4 ats is - 105 ,, 160 
Blooming mill (completed) 560 ,, 120 
Machine shop _... A 210 ,, 65 
af wing... 8 ,, 55 
Boiler shop 150 ,, 60 
Foundry ... 145 ,, 75 
eens ni — = jo ae 
arpenter shop bis one » 30 
Drawing office bes eee es Cee 
Open hearth building «a 1 
Machine Shop.—The main rey) is of brick, 
210 ft, long, 65 ft. wide, and 20 ft. high, with an 


extension 85 ft. in length, 55 ft. wide, and 46 ft. high. 
The main building contains three jib cranes of 20 tons 
capacity, eight lathes for turning rolls from 42 in, 
diameter and 9 ft, long (blooming) down to 7 in, 
diameter by 12 in. long (wire). One lathe turns 
rolls from 42 in. to 30 in, diameter, four lathes from 
30 in. to 10 in. diameter, two from 24 in, to 10in. 
diameter, and one from 12in. down to the smallest 
size, Four complete sets of rail rolls may be turned 
out monthly in addition to ordinary repairs. There 
is a large planer 7 ft. by 7 ft, by 30 ft., a planer 
4ft. by 4ft, by 24ft., two planers 3 ft, by 3 ft, by 
12ft., and also compound planers, a slotting 
machine, a boring mill 13 ft, diameter and one 4 ft, 
diameter. There is also a 48 in, engine lathe with 
24ft. bed and twelve other lathes ranging from 
40 in, down to 12in, swing; five drill presses, up- 
right and radia], and a complete range of tools for 
straightening, gear cutting, emery grinding, and 
for other purposes, 

The power in the machine shops is furnished by a 
vertical engine with 19 in. eylinder and 24 in. whe by, 
making 50 revolutions per minute, The speed of the 
line shaft is 120 revolutions per minute. There are 
two Harrison boilers and two Corliss boilers which 
generate steam for the machine shops, blacksmith 
shops, and foundry. The machine shop also con- 
tains a 35-ton travelling crane. 

The Foundry is a brick building 145 ft. long by 
75 ft. wide, and 25 ft. high, containing two 25-ton 
cranes, one 15-ton crane, three core ovens 13 ft. by 
20 ft, and 10ft. high, one 16-ton reverberatory air 
furnace, one 5-ft. cupola with capacity of 8 tons 
per hour, and one 4 ft. cupola with capacity of 5 tons 
per hour. There are one floor and three loam spindles. 
The heaviest casting made in this foun was 
35 tons, and the usual daily capacity is 16 tons of 
castings, including the heaviest kind of rolls up to 
12 tons weight. 

The Smith Shop is a brick octagonal building 
100 ft. in diameter with a wooden trussed roof 
carried upon a cast-iron column in the centre; this 
forms a mastfor a crane which serves eight fires. Four 
side cranes each reach from two outside forges and 
transfer to the centre of crane, which also serves two 
steam hammers located near the centre of the shop. 
A wing 60 ft. long and 35 ft. wide is used as a stock 
room for iron and steel.) At the intersection of the 
two buildings a 30001b, steam hammer is located. 
The smoke from each pair of forges is conducted 
away a connecting witha central stack 
which carries off the smoke and gases so effectually 
that the workmen do not suffer any inconvenience 
from them. 
|The Rolling Milis.—The: 
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different trains and furnaces are correctly repre- 
sented in the engraving, except that the puddling 
furnace wing on the extreme left has been enlarged 
and partly converted into a wire-rod mill. 

The puddling de ent contains 42 double 
puddling furnaces with overhead horizontal boilers 
40 in. in diameter, and 30 ft. long. The 22 in. forge 
train (Fig. 3) consists of 2 stands of 2-high rolls and 
2 rotary squeezers on one side of the engine; on the 
other side there are two stands of top and bottom 
rolls, The engine is horizontal, non-condensing, 
and directly connected ; it has 30in. cylinder and 


OF THE CAMBRIA IRON COMPANY AT JOHNSTOWN, U.S.A. 
Fig. 1. 











PLAN OF ROLLING MILL. 


5 ft. stroke, with a 35-ton flywheel, 30 ft. in diameter, 
making 45 revolutions per minute. 
The larger of the two rail mills contains a three- 
high 2lin, train consisting of three stands of rolls 
| driven by a vertical condensing engine with cylinder 
40 in. diameter and 32 in. stroke and 30-ton 24-ft. fly- 
| wheel, making 88 revolutions per minute. This 
| train has two stands of rolls for rolling iron rails 
and miscellaneous heavy sections, and is supplied 
with stock by ten coal-heating furnaces with over- 
head boilers, each 40 in. diameter, 30 ft. long, and 
, having a 16in. flue. The smaller rail mill has a 
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three-high 18 in. train consisting of two stands of rolls 
for rolling iron rails, light steel rails, merchant bars, 
and heavy fishplates, -This train is worked in con- 
nexion with nine coal-heating furnaces with plain 
cylinder boilers overhead, and is driven by a con- 
densing engine with 35in. diameter of cylinder 
and 30 in. stroke, making 95 revolutions per minute ; 
the flywheel has 20 ft. diameter and 20 tons weight. 
These engines are made condensing by means 
of an independent vacuum engine having an 18 in. 
cylinder by 20in. stroke and driving an air pump 
with 30 in. piston and 20 in. stroke. 
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1300 tons week. The iron rail train turns out 
above 1100 tons per week. The 12 in. train makes 


140 tons of fishplates, and the 16 in. train yields 
about. the same tonnage of 1} in, wire-rod billets 
per, week. As already remarked, the 2]-in. mer- 
chant train having six stands of rolls, may produce 
3000 tons or. more per week. Of the remainder of 
the rolling mill arrangements we must defer our 
account until our next article. 
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PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. I. 

Tue gt eg is one of such rapid scientific 
progress, that unless it be divided into periods of 
some considerable length, and the results of onc of 
those periods be compared with those of another, it 
becomes almost. impossible to appreciate what is the 
actual, position.of the world in the scale of scientific 
development in the.times in which we are living, or 
to obtain an intelligible.idea of the progress of phi- 
losophical ‘invention, which is a direct outcome of 
the development of a knowledge of the laws of 
nature. New discoveries in science invariably lead 
to. novelties of invention, and inventive genius 
repays the debt by giving to the experimentalist the 
means by which he is enabled to become an original 
scientific discoverer. 

Tnternational exhibitions, so long as they are held 
at adequate. interyals apart—whether those intervals 
be measured in units .of- time or of space—serve as 
milestones along the road of scientific, no less than 
of industrial-progress. by which the distance already 
travelled is recorded, but which can only indicate 
the.direction’for future travel, but neither even the 
approximate length of the road nor the number or 
extent of its future divergent paths. 

The Lzposition Universelle, which is now being 
held in Paris daring a period of gaiety which was 
not excelled even in the palmiest days of the Em- 

ire, is certainly second to none for the richness of 
its exhibits illustrative of pure scientific research, or 
for the characteristic nature and completeness of its 
collection of what are classed in the catalogue as 
Instruments de précision. 

A walk through the galleries devoted to the 
French Section alone of this department is sufficient 
to convince the most sceptical that the scientific 
world is far from standing still, for there is not a 
branch of physical or mathematical science that is 
not well re nted, and it is probable that the 
Paris Exhibition of 1878 contains the largest col- 
lection of modern objects of physical interest that 
has ever been got together, and is only second in 
importance to our own Loan Collection of Scientific 
Apparatus on account of the special character which 
was given to that collection by the historical speci- 
mens which were contributed. 

Those who wish in a short time to study, however, 
the exhibits illustrative of any one icular branch 
of science or of industry, irrespective of the coun- 
tries by which they are contributed, w ll find some 
little ditieulty in doing so in ~~ of the 
manner jin which the collections are dispersed over 
the departments of the different countries ; but the 
trouble of finding them all out is well —— by the 
interest and instruction which they affo 

In the French department, which, as might be 
expected, is the largest and most important, will be 
found exhibits illustrative of almost every branch of 
molecular physics and mathematics, of heat, of light, 
of sound, of electricity, and magnetism, as well as of 
astronomy and meteorology—and the contributors 
of England and America, of Sweden, Russia, and 
Switzerland, make each and all an excellent show, 
and compare favourably with those of their hosts in 
the Champ de Mars. 

The electric light, towhich weshall refermore in de- 
tail in ournext article, forms a very important feature 
in the Exhibit‘on, as it is represented by the French 
dynamo-electric machines of Gramme, Niaudet, 
Lontin, and of the Société l’Alliance, by the ‘“‘ Brush” 
machine from America, and by the Siemens machine 
. from this country. There are also exLibited the lamps 
or regulators of MM. Serrioa, Foucault, Duboscq, 
Carré, Halle, Regnier, and Gaiffe, from France, of 
Siemens, Browning, and Ladd from England, and of 
M. Jaspar from Belgium. And there is a splendid 
collection of artificial carbon pencils, some of extra- 
ordinary length and others of excessively small dia- 
meter, exhibited by M. Carré, as well as specimens of 
the carbons of MM. Sautter and Lemmonier and of 
M. Gauduin. But what is at the present time the 
most interesting application of electricity to illumi- 
nating purposes, especially to visitors to Paris, is 





the system of M. Jablochkoff, which has a building 
in the Champ de Mars devoted entirely to itself, 
and which is every evening turning —_ into day 
in the Place salt Avene de phy ~~. e Place du 
Théatre Frangais, in the New Hippodrome, in the 
Théatre du Chatelet, and in the Magazins du Louvre 
and the Belle Jardiniére. It is also installed in the 
Place de la Concorde and in front of the Corps 
Legislatif, and illuminates the facade of the Made- 
laine and the Arc de Il’Etoile. In fact, a walk 
through the best parts of the city will show that the 
application of electricity to public illumination is not 
only an accomplished fact, but a great success, and 
it proves that M. Jablochkoff has completely solved 
two of the greatest problems in connexion with the 
introduction of the electric light for public purposes, 
namely, the divisibility of the electric current for 
such purposes, and the doing away with all attend- 
ance on the lamps. The apparatus contained in the 
opal globes which may now be seen in so many 
parts of Paris is entirely self-acting, and no sort of 
attendance is required beyond the insertion of four 
Jablochkoff “‘ candles” into each lantern once iu the 
twenty-four hours, Each candle lasts about two 
hours, and only one is burning at the same time in 
each lamp. If about two hours after the light is 
started one of the globes be watched, it will be seen 
suddenly to emit a slightly reddish light, which 
effect is instantly followed by the re-establishment 
of the pure white light characteristic of electric 
illumination ; this momentary change in the colour 
of the light which occurs but three times in a night’s 
work, is an indication that one ‘‘ candle” has burnt 
out and that a fresh one has been automatically 
thrown into the circuit, which will carry on the 
steady illumination for another two hours, when 
another momentary reddening of the light will take 
place, and a third candle will be sta into opera- 
tion. No one is ever seen to attend to the a. 
and they do not even require to be ignited in the 
first instance by anything except the starting of the 
Gramme machines, when the light on all the lamp- 
posts in the circuit is at once established. In the 
present arrangement each machine supplies the 
current to sixteen lights, aud for illuminating the 
Avenue and Place de l'Opera three machines are 
employed, supplying the light to forty-eight lamp- 

osts, which fuminate this beautiful new street and 

oulevard with a soft, steady, brilliant, and purely 
white light, and give to the architecture of the 
Grand Opera the appearance of being bathed in very 
brilliant moonlight. We have, on account of the 
interest which this subject is exciting at the present 
time, been tempted to enter into it at greater length 
than the limits of a preliminary notice would under 
ordinary circumstances justify, but we shall soon 
return to it again, when we hope to ee a descrip- 
tion of the system with illustrations of the apparatus 
employed. 

‘Lhe exhibits in other branches of electrical 
science at the Paris Exhibition are equally repre- 
sentative ; the transmission of sound to a distance 
by means of electricity is represented by the tele- 

one of Professor Graham Bell and by those of 

tdison, Elisha Gray, and others, while the micro- 

hone of Professor Hughes is exhibited by manu- 
acturers both of England and of France. With the 
direct impact carbon telephone of Mr. Edison are 
exhibited his phonograph and electric pen ; while the 
beautiful instruments employed in the telephone 
telegraph of Dr. Elisha Gray are of great interest 
and will form the subject of a future notice. 

M. Breguet exhibits a very fine collection of appa- 
ratus including the secondary battery, and rheostatic 
apparatus of M. Gaston Planté, and specimens of 
Professor Marey’s electro-physiological apparatus, 
which is also very fully represented in another part of 
the Exhibition. At the stand of M. Breguet will 
also be found one of his Gramme machines for 
wenny fgg ae in which the permanent magnet 
is upon M. Jamin’s principle. His collection in- 
cludes also many other objects of interest to which 
we shall refer in detail on another occasion. 

There are several fine electrostatic machines dis- 
tributed over the collection. M. Carré’s is exhi- 
bited in action, and there are several very fine 
Holtz machines. MM. Loiseau et Fils show an in- 
teresting machine which is in fact a rotary electro- 
phorus, which seems almost entirely independent 
of the state of the atmosphere, giving sparks almost 
as freely in damp weather as indry. ‘Lhisapparatus 
we shall refer to on a future occasion. 

In the case containing the contribution of M. 
Gaiffe, there are besides his electric lamp, to which 
we have already referred, two magnetic needles, the 











one of nickel and the other of cobalt, for illustrating 
the position of those metals in the scale of magnetic 
bodies. They are suspended upon vertical points 
in the same way as ordinary compass needles are 


greet. 

Ducretet contributes a magnificent electro- 
magnet fitted with all the requirements for exhibit- 
ing magnetic and dia-magnetic phenomena, and for 
illustrating the beautiful researches of Faraday, 
such as the rotation of the plane of polarisation of a 
beam of light when passed through certain sub- 
stances placed within a powerful magnetic field. 

M. Trouve has an interesting collection, including 
his powerful battery of very small internal resist- 
ance, which is employed for medical purposes. He 
also exhibits an electrical gyroscope, by which the 
rotation of the instrument is maintained by an 
external battery. It is, in fact, a small electro- 
magnetic engine mounted in the usual gyroscope 
gimbals, the electric current being conveyed through 
the different centres on which the apparatus revolves. 
We ought to mention that a very fine instrument 
upon this principle was constructed many years ago 
in this country by Sir Charles Bright, but we believe 
it has never been described or exhibited. The same 
exhibitor contributes examples of his dry battery, 
which consists of a plate of copper and a plate of 
zinc, between which are placed a considerable thick- 
ness of discs of bibulous paper saturated with solu- 
tions of zinc and copper sulphates, the hygrometric 
nature of these salts insuring sufficient moisture to 
enable the combination to work. 

Molecular physics are represented by the apparatus 
of M. Pictet for the liquefaction of gases, by that of 
M. Cailletet for the same pu , which is exhibited 
by M. Ducretet, and by various other instruments, 
a description of which we must leave for future 
articles, M. Golaz exhibits a fine collection of 
Professor Regnault’s apparatus employed in the 
researches of that — upon latent heat and - 
upon calorimetry, as well as a very beautiful dew- 
point hygrometer, the invention of M. Alluard, 

M. Duboscq, besides the electric lamps of Foucault 
and himself, to which we have already referred, 
exhibits a large number of instruments of interest 
to the physicist. Here will be found three beauti- 
fully fixished heliostats, one representing the form 
known as Gambey’s, another that of Foucault's, and 
the third that of Silbermann. The same constructor 
exhibits also a large siderostat, which we believe we 
have seen before exhibited in the Loan Collection 
of Scientific Apparatus in London. In the same 
case with these instruments is a beautifully finished 
apparatus designed by M. Jamin for determining 
the refractive indices of various substances by 
observation of the interference of rays of light 

ing through them. This instrument, which is 
nown as Jamin’s Interferential Refractometer, 
and which will require the aid of drawings to ex- 
plain satisfactorily, is accompanied by the refrac- 
tion compensator of the same inventor, and which 
is used with the larger instrument. M. Duboscq 
shows also a vertical lantern for projecting upon a 
vertical screen images of objects which necessarily 
lie in a horizontal plane. This instrument will un- 
doubtedly prove of the greatest possible value to 
demonstrators of physics, for by it the movements 
of the needle of a sensitive astatic galvanometer 
as well assuch objects as the sand figures of Chladni 
and the lines of magnetic force shown by sprinkling 
iron filings above a magnet, may be projected on the 
screen of a lecture theatre with great convenience 
and with perfect definition. 

M. Lutz has a splendid collection of prisms, 
crystals, tourmalines, and lenses, and in another 
part of the same gallery exhibits M. Jamin’s large 
universal apparatus for taking all the angular 
measurements necessary to physical research with 
extraordinary: accuracy, while M. Laurent shows a 
large polarimeter for taking accurate measurements 
in connexion with researches on polarised light. 
This instrument, which is in fact a large and beauti- 
fully finished saccharimeter, is fitted with large 
divided circles and verniers, by which very accurate 
angular measurements may be determined. In- 
cluded also in M, Laurent’s collection there is a very 
ingenious apparatus for observing and demonstrating 
the unequal propagation of heat by conduction in 
various crystals, A slice of the crystal under 
observation is fixed upon a little table, its upper 
polished surface having been previously coated 
with a fine film of wax. Above the table is a small 
loop of platinum wire, terminating in a little ball of 
the same meta], which can be e warm by trans- 
mitting a current of electricity through it. Upon 
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lacing the ball in contact with the coated surface | 12 hours, as against the maximum of the North Chicago | make truly circular; or, assuming the shape to be equally 
of the areal, and heating it by the current, it will | Steel Works, in January, 1877, of 75 heats, and 892 tons of | good, because the chance of finding a weak place for the 


readily be understood that if the propagation of 
heat in the crystal be equal in all directions, the 
wax will‘be melted in rings concentric with 
the point of contact of the ball and the 
crystal, but if heat be conducted with greater 
readiness in one-.direction than: iao,another, the 
form shown ‘bythe softening: of\ the wax will 
be more or less‘ elliptical, the ellipticity depend- 
ing upon’ the ratio of conductivity in one direc- 
tion to. that in another, and the amount of 
symmetry of the figure:\being determined by the 
angle which the axes of maximum and minimum 
conductivity tiake to one another. This apparatus 
was designed by M. Jannetaz, and he has con- 
structed an instrument, also exhibited by M. Laurent, 
for measuring the ellipticity and areas of the ellipses 
produced upon the wax, by which the unequal 
propagation of heat in crystals experimented upon 
may be determined with great accuracy. 

In the Exhibition there areexhibited several systems 
for the artificial production of ice, some of them 
being upon a very largescale. Amongst these is the 
system of M. Pictet, which is commercially one of 
the most important. By this process as much as 
120 tons of ice per week are turned out, and a large 
proportion of the cafés and restaurants in Paris are 
supplied with the universal ona Srappés, which, 
if introduced into England, would soon become an 
indispensable institution. The manufacture of ice by 
the Pictet process has a pavilion in the Exhibition 
grounds entirely devoted to itself. The next in 
importance is the system of MM. Sulzer Fréres, of 
Winterthur, whose production is hardly inferior 
to that of M. Pictet, and like it has an exclusive 
pavilion at the Exhibition. The other processes, 
viz., those of Carré and Giffard, are exhibited upon 
a smaller scale, but are quite as interesting. As we 
shall in future notices describe in detail each of these 
processes and the apparatus — therein, it is 
unnecessary for us to refer, in this place, at greater 
length to the subject. 

It is impossible within the limits of a preliminary 
article to do more than give the most superficial idea 
of the richness and variety of the exhibits in the 
department of Physics in the Paris Exhibition, which 
would well repay months of careful study, and it is 
equally impossible to avoid making many and ob- 
vious omissions of perhaps important objects without 
far exceeding the space at our disposal. 








BESSEMER STEEL PRACTICE. 
To THE EDITOR oF ENGINEERING. 

S1r,—As you publish from time to time the results of 
American and English Bessemer steel works, it may be of 
some interest to your readers to hear also of the latest 
Continertal eared steel pa. This encourages = 
to send you the following short notice concerning one o 
the new works in Westphalia erected in the years 1871 to 
1873, the particulars being abstracted from the books of 
the Dortmund Union Company’s Steel Works, (now under 
the direction of Mr. Broeuns), in the month of May, 1878. 

For comparison with American steel production, I select 
the statement in your issue of May 17th, 1878, page 382 

iving the results attained at the Edgar Thomson Steel 

orks, near Pittsburgh, in the year 1877. It will be seen 
that in number of heats per day the American works are far 
superior yet, but as the charges at Dortmund are very 
heavy, averaging nearly 9} tons of ingots, the output at 
Dortmund of Bessemer ingate near the same, and in 
the past month of May in fini oo Bw even surpassed 
the heaviest production of the -Thomson Steel 
Works in any month of the year 1877, viz., March, for 
which the production is stated in round numbers and tons 
(number of charges or heats not specified). 

Production of the Edgar-Thomson Steel Works with two 
_— converters in March, 1877: Bessemer ingots 8002, 

ons; 


English tons. 
Rails site oes a sa ove 5355 
Billets ‘ ar 216 


Total finished products in March, 1877 5571 
As against production of the Dortmund Union Bessemer 
Steel Works, at Dortmund, in Westphalia, inthe month of 
May, 1878, with two converters (designed for 73 tons), in 
50 shifts of 12 hours: 





kilog. English tons 

Bessemer ingots in 50 shifts and 

and 782 heats... aes soe 7,381,270 = 72643; 
(9.31 metric tons per heat, or 9,29 < 

tons English) — 
_. ae in 50 shifts of 

2hoursinone mill .., ove 962, = 

Tyres produced in 50 shifts of weer: ee 

12hoursin one mill .,, ove 389,252 = 382.9, 
Axles and forgings oe pin 150,230 = 147.8. 
Fishplates, merchant steel, &c., = 

products in 50 shifts of 12 hours 

in one mill . eve ons 809,170 = 786,4, 





Total finished productsinMay 6,311,212 = 6200, 
The heaviest day’s work was 36 converter heats, in 
24 hours, the mean not quite 16 heats (154) per shift of 





ingots, in 24 hours, according to your report in ENGINEER- 
ING of March 16, 1877, page 212. 
The above 782 converter charges of the Dortmund Steel 





Works consisted of : 
kilog. 
Grey Bessemer iron 6,907,155 
Scrap ... = 1,108,243 
Spiegeleisen bes 489,812 
Total metal charged in May last 8,505,210 
7381 x 100 


Output of ingots 7,381,270 kilog., yieching—— 


86xes per cent. ingots, and 1 per cent loss. 

Although the maximum daily output of American Bes- 
semer steel works has not quite been reached here, it may 
be said that there was no necessity for Mr. P. Tunner, of 
Vienna (apart from other intentions connected with his 
voyage to America in 1876, which do not concern us), to go 
so far west, particularly for witnessing the large out-puts 
of Bessemer steel works, which in his report on the Cen- 
tennial Exhibition, that gentleman mainly attributes 
to the superior skill, intelligence, and endurance of 
American managers and workmen, whereas in our opinion 
nearly as much can be done everywhere witha like perfect 
plant and machinery. : 

Were it not for the desperate state of the iron and steel 
trade, another Bessemer works with wo 74 ton converters 
belonging to the same Dortmund Union Company, at 
Hattingen, on the Ruhr, which has been standing idle since 
1874 for want of orderz, would be able to produce the same 
quantity of steel ingots as the works at Dortmund, and 
it did very well before starting the latter. 

The Bessemer Steel Works of Krupp, and of the 
Bochumer Verein, of which I have no authentic data at 
hand, I have no doubt will surpass considerably the pro- 
duction of the Dortmund Works on the whole ; but I should 
not think any in this country will do so in proportion to the 
number of converters. 

June, 1878. H. G. 





STRENGTH OF BOILER FLUE TUBES, 
To THE EpIToR OF ENGINEERING. 
S1r,—In his letter, which appears in ENGINEERING of June 
28, Mr. D. K. Clark, attempts to show that ‘‘ the resistance 


measured in pounds per square inch varies as A ; and that, 


assuming that the longitudinal resistance to collapse varies 
inversely as the length, the pressure in pounds per square 
inch that may be resisted longitudinally, varies inversely 
as the square of the length.” 

In the reasoning which leads to this conclusion it is 
evidently assumed that the material is in such a form as 
to allow the deflecting weight Se x 1) to increase with the 
length of the tube. This condition can only be fulfilled 
when collapse has actually taken place. This rule, there- 
fore, forcibly reminds one of the famous device for catching 
sparrows. 

If we disregard the assistance lent by the material at 
the sides of the portion which is most severely stretched 
when collapse takes place, it is probable that Mr. Clark’s 
reasoning will apply to the resistance of this portion to 
transverse rupture, which will be found a; ximately 
—— to yes _ yo the length. This is only a 

er argument in favour of using rings, as 
the risk of the collapse becoming ne it has 
once begun, increases nearly as the square of the length 
and not merely as the length directly. 

We are here brought face to face with the question, 
What; constitutes the collapse of a boiler fine tube? It 
is evident this question requires answering, as the term 
collapse has hitherto been used indiscriminately for initial 
collapse and complete collapse. It is obvious that the re- 
sistance of a tube to the former and the resistance of a 
partially collapsed tube to total or complete collapse are 
two very different things. The fact of so many tubes 
standing a hydraulic test pressure of over 120 1b., and col- 
lapsing soon after at less than one-half the pressure, is 
sufficient not only to prove this difference, but also the im- 
portance that should be attached to it. Hydraulic teste, 
especially of flue tubes, without careful gauging and in- 
the application of the 


spection before, during, and after 
pressure, are often worse t' ¥ 
Any distortion of a tube produced by hydraulic or steam 
ressure which may be permanently i by a pressure 
s than that which served to it, is acollapse. This 
may be termed initial colla, inction to 


pse total 
pse. This definition exeludes the distortions, not 
always very slight, that are caused by overheating. These 
are local, and when the cause of overheating has been re- 
moved, a tube with one or more such distortions may bear 
a 50 per cent. or even 100 per cent. higher hydraulic or 
steam pressure than the working pressure at which they 
were produced, without any permanent increase of the dis- 
tortions taking place. There are, distortion, initial collapse, 
total collapse, collapse with rupture, and local distortion 
from overheating with rupture. Only the two last are 
dangerous, and consequently the most important in one 
sense, but it is the resistance to the second, i.¢., initial 
collapse, we require to know in speaking of the strength of 
flue tubes. 

The following are some of the points that require clear- 
ing up in any experiments that may yet be undertaken to 
determine the strength of flue tubes of, say, from 2 ft. 9.in. 
to 4 ft. 6 in. in diameter. 

1. With a given diameter, thickness, shape, and con- 
struction of tube, what effect has the length u the re- 
sistance to the local distortion which immedia‘’ 


initial collapse? Does a tube say 4 ft. long act offer a | and the 


fag editg pews yt ny Saipation than a tube np od 
. long by virtue of its shorter length per se, or is 
longer tube weaker merely because it is more difficult to 


ion to commence increases with the length, 
as along bar under tensile stress offers more weak points 
than a short one for the destructive stretching to settle 
upon. : 

2. How does the length affect the resistance after initial 
collapse has taken Pp 

3. How does the length affect the resistance to rupture 
after complete collapse ‘has taken place? This will greatly 
depend upon the ductility of the material. 

4. With a given ratio of diameter to rm yoo how does the 
thickness affect the resistance fo (a) initial collapse and (0) 
to developing from initial to total collapse ? 

5. In continuing to reduce the length of tube at what 
point does the strength come to be measured by the crusbing 
strength of the material, that is to say by the thickness 
simply, and not by some power of tha thickness, usually 
taken asthe square? This will be influenced by the mode 
of end attachment between which the length is measured. 

6. Whether soft steel tubes are stronger than iron tubes 
of the same dimensions and construction ? 

There are, after all, some points which cannot be settled 
by experiments, and which must be left to individual ex- 
perience and judgment, as for instance, up to what point 
increasing the thickness adds to the strength of the tube 
without reducing its durability and value in practice, or 
even its resistance to possible distortion from overheating. 
The thicker the tube the more liable it is to overheati 
and consequent weakening and destruction, irrespective o' 
the working pressure. 

The following Table of the collapsing strength of diffe- 
rent sized tubes may be useful. The first four cases, with 
single lap joints bevelled, are taken from the Minutes of 
the Proceedings of Civil Engineers, vol. li., the fifth from 
ENGINEERING of March 29, 1878, and the sixth from 
— of May 26, 1876. The two last tubes were 
welded. 
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Yours truly, 
RosertT WILson. 
116, Queen Victoria-street, E.C. 





WATERLOO BRIDGE. 
To THE EpiToR oF ENGINEERING. 

Srz,—In my letter on ‘‘ Waterloo Bridge,’ which ap- 
peared in your number of the 28th ult., I gave the propor- 
tionate weight due to each bearing pile, taking those piers 
which had the smallest number, and selecting them as the 
measure of the whole. There appear to be No. 176 piles 
each to the first and second piers from the Surrey side, 

ielding 68 tons per pile, rather in excess of what I quoted. 

e piles were increased in number as the strata proved 
more open. The third pier has nearly double the number 
of piles, or 319, giving 37 tons per pile. The fourth pier 
has 220, or 544 tons each; No. 5 has 216, or 55} tons per 

ile; No. 6 has 308, equal 39 tons each, and Nos. 7 and 8 
ve 319 piles each, or 37} tons per bearing pile. 

It is clear, therefore, that the piers most to the 
deep water scour have not much po te weight 
fa Ne sony Liga bere one-half those of the Surrey piers ; 
with the last, however, the strata are preveteets 
stated in my first letter, the whole 
area of each pier no doubt (whilst i remain as they 
are) sustains the weight, equivalent as I estimate to 5 tons 

foot superficial. This, as I before explained, only 
owever holds good as long as the river bed remains above 
the pile heads. 


more pro} 


I am yours truly, 
J. B. RepmMan. 
8, Great Queen-street, Westminster, July 8, 1878. 





RaILs In France.—The production of rails inFrance in 
1877 exceeded the consumption, having amounted to 
73,102 tons of iron rails and 184,663 tons of steel rails, 
while the consumption of rails by the French railway com- 
panies during the year was estimated at 48,888 tons of iron 
rails and 136,549 of steel rails. The vonsumption in 
1877 exhibited a small as com) with 1876, the 
demand for iron rails having fallen off 15 per cent., while 
that for steel rails increased 4 per cent. Orleans 
Railway Company is the of iron rails in 





chased in 1877 the 
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DRUM GUARD FOR THRASHING 


MACHINES AT THE BRISTOL SHOW. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS, ENGINEERS, BASINGSTOKE. 
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THE PARIS EXHIBITION AND BRISTOL SHOW. 
AVELING AND PORTER, ENGINEERS, ROCHESTER. 


J. 


. 











: eS 
FY |? 


Ss 


4 
4 


f 
Hae; 


a 
Seana 
“ 

S 
Sos 


q 


SsSSo 








Y YY jl 


GG 
' iG 






Yj; 


| aa 
KO 
YU 
Ut}; 
ey G 
NS 
RRR 





witb) 
KG44aZ 











WE give on the present and opposite pages engravings 
of a new pattern of eight-horse road locomotive recently 
introduced by Messrs. Aveling and Porter, of Rochester, 
who exhibit an example of the type at Paris and also at 
the show of the Royal Agricultural Society held this 
week at Bristol. The special feature in the engine is the 
arrangement of the gearing, which has been patented by 
the makers. 

Referring to the transverse section, Fig. 2, and plan, 
Fig. 3, which we give on the present page, it will be seen 
that the whole of the crankshaft and countershaft gear is 
arranged to work between the wrought-iron brackets, 
which carry the bearings, instead of outside these brackets 
ashas hitherto been the case. By this arrangement 
overhung gear is dispensed with, and the flywheel, from 
which the power is taken off when the engine is used for 
stationary purposes, is fixed close to the crankshaft bear- 
ing, as will be seen from the plan. 
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The gearing is all of the best crucible cast steel and 
the pinions for the two speeds are keyed fast on the 
crankshaft instead of being made to slide on feathers, 
which, as formerly used, were a constant source of trouble 
on account of their working loose. The arrangement for 
altering the speed will be readily understood from the 
plan we give on the present page. From this it will be 
seen that the intermediate is a fixed shaft and that 
there revolve on it the wheels which transmit the motion 
from the crankshaft pinions to the wheels on the counter- 
shaft. The two pinions on the crankshaft are of the 
same size, and the intermediate wheel which gears into 
them engages with one or the other according as it is 
shifted laterally on the fixed shaft which carries it. This 
wheel; which gears into the crankshaft pinions, is formed 
in one with the wheel next it; while it is connected by a 
long sleeve with another wheel as shown. When the 
parts are in the position shown in our plan the engine is 





in its fast speed, but if the gear on the intermediate shaft be 
shifted over to the right the other—or slow-speed—crank- 
shaft pinion comes into as do also the right-hand 
intermediate wheel and right-hand wheel on the counter- 
_ instead of the corresponding wheels on the left-hand 

e. 

The gearisall of very strong proportions with stiff shafts 
and ample wearing surfaces on the bearings, the pro- 
portions of the compensating especially being much 
stronger than have hitherto employed on this size 
of engine. It will be noticed that the arrangement we 
have been describing enables a material reduction to be 
made on the width of the engine, while the driving wheels, 
which are 7 ft. in diameter by 16 in. wide, are also 
brought closer to the axle bearings. Altogether this ar 
rangement of gear is a very compact and convenient one, 

Apart from the gear there are several novel minor points 
of detail in which the engine differs from Messrs. Aveling 
and Porter’s usual patterns, and altogther it is of very 
a and substantial design and well fitted for its work. 

he driving axle, we may mention, carries on the left- 
hand side a small winding drum contai 100 yards of 
steel wire rope, which can be employed for hauling loads, 
or the engine itself, out of difficult places. When this 
hauling drum is in use the driving wheels are of course 
disconnected from the axle. 


DRUM GUARD FOR THRASHING 
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We give above an engraving of Messrs. Wallis and 


Steevens’ improved drum for ma- 
chines, as exhibited by them this week at the Royal 
Agricultural Society’s Show, at Bristol... In our v= 


ings the guard and feeding board are shown in full lines 
in their respective positions when the guard is up and 
the mouth of the drum open; while the dotted lines show 





the position of the guard when down and the mouth 
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closed. The arrangement is as follows: A wrought-iron 
rod D is carried across the front of the feeding box, and 
projects through both sides of the machine. This rod 
works freely in bearings on the sides of the machine, and 
light wrought-iron levers A A are keyed on to each end of 
it. Tho feeding board is bolted to two brackets FF, 
which are bored and keyed onthe rod D. Thus the levers 
AA and feeding board are all fixed to the rod D and 
have it for a common centre. A + spring G is placed 
under the feeding board, carried Mi wrought-iron legs, 
and inclosed in a case; this spring keeps the guard and 
feeding board firmly in position when o The guard 
is hinged at B, and two short levers H H are fastened to 
it, and projeet through to the under side of platform. 
A cord or chain ing over a V pulley connects these 
levers H H with the feed board levers A A. 

Any sudden increase in the weight on the feeding 
board slightly compresses the spring G. This allows the 
guard to commence dropping, and as the balance is 
thereby disturbed the guard immediately falls and covers 
the mouth of the drum, till it is again raised to its 
original position by the attendant. In a word this guard 
will only remain up when fully open. This balanced 
action is due to the joint pressure in opposite directions 
of the spring G and guard levers H, which counteract 
each other in one position only. In every position except 
that one (viz., fully open) the guard levers H H overcome 
the spring and the guard falls, but in that one position 
the spring is stronger than the levers H H, and therefore 
the mouth remains open. It will be seen that the guard 
is much wider than the mouth of the drum, thereby 
effectually protecting the sides as well as the front of 
the drum mouth. 6 arrangement thus forms an ex- 
cellent self-acting safeguard against accidents. 





HORIZONTAL BLOWING ENGINE. 

We give this week a two-page engraving of a hori- 
zontal blowing engine constructed by the Mirkische 
Maschinenbau Anstalt (formerly Messrs. Kamp and Co.) 
of Wetter-on-the-Ruhr, from the designs of their chief 
anes, Mr. Alfred Trupper. The engine has been 
built for Prince Solms Braunfels, for supplying blast to 
his furnaces at the Georgshutte Iron Works, near Braunfels, 
and it has a steam cylinder 37 in. and a blowing cylinder 
86§ in. in diameter, the stroke in each case being 6 ft. 2 in. 
The engine is run at 25 revolutions per minute, giving a 
piston speed of 308 ft. per minute, and it supplies blast 
at a pressure of 4.41b. per square inch, while the pressure 
of steam used is 60 Ib. per square inch, the steam being 
cut off at three-eighths of the stroke. Unfortunately a 
om of water prevented the engine being made con- 


is 

As will be seen from our engravings the cylinders are 
kept as low down in the frame as possible so as to reduce 
the cross-bending strain on the bedplates. The dis- 
tribution of the steam is effected by double beat valves, 
the admission valves being on the top of the cylinder and 
the exhaust valves below. Both steam and exhaust 
valves are driven from a countershaft which is geared to 
the crankshaft by bevel wheels, as shown. The ad- 
mission valves are actuated by cams on this shaft and 
the exhaust valves by eccentrics, while the period of ad- 
mission is variable by adjusting screws on the steam valve 
levers. The arrangement of the valves is shown by 
Figs. 2 and 5, The steam cylinder is not steam-jacketted 
but it is carefully lagged. 

The blowing cylinder has the inlet and outlet valves 
fitted to the end covers, as shown by Figs. 8 and 4, these 
valves being of felt mounted on leather. The piston-rod 
of this cylinder is of hard cast iron, while it is made 
hollow, and of very large diameter, so that it is suffi- 
ciently stiff to carry the weight of the blowing piston 
effectively. Each end of this piston-rod is furnished with 
& guide, as shown inFig.3. The packing of the blowing 
piston is shown in detail by Fig. 6. It consists of felt 
a on leather bands, and backed with wood as 

own, 

The engine has large bearing surfaces to suit it for the 
speed at which it is run, and it is altogether an interesting 
example of recent German practice. 





MARSHALL'S HORIZONTAL ENGINE. 

We illustrate on page 31, by a perspective view, the 
smaller of the two horizontal engines exhibited at Paris 
by Messrs. Marshall, Sons, and Co. (Limited), of Gains- 
borough. This engine is an example of the standard 
design now used by this firm for their smaller horizontals, 
and is an excellent specimen of provortioning and work- 
manship, without, so far as we caa judge, more finish 
having been put on it than its makers put on their ordi- 
nary “ commercial” machines. The frame of the engine 
is of the form which we have before called, for want of a 
better name, “ spoon-shaped,” with a plummer block cast 
on it on each side. The hinder part of the frame forms 
the guides (bored), and the cylinder, made without a foot, 
is simply bolted up against it. A bent crankshaft is 
employed, and the bearings are made with double ad- 
—— each set of brasses in pieces, one 

= the shaft, the other two divided at the top. The hori- 
zontal wear is taken up by a wedge placed beyond the 
brasses and adjusted by a screw passing Pe the 


cap. The cap bolts themselves are used for the vertical 





adjustment. The outer end of the connecting-rod is 
fitted with a strap, the inner is made as an eye, the 
brasses being set up by a capstan-headed screw. 
Tightening up at the one end tends to shorten the rod, 
and at the other to lengthen it, so that the displacement 
of the piston on this account will be reduced to a mini- 
mum. The slippers on the piston-rod head are made as 
wedges, so that they can be easily adjusted, by a nut, as 
they wear. The guide surfaces are ample, a feature 
which we mention, because, unfortunately, it is not so 
universal that it “goes without saying.” The joint of 
the valve spindle and eccentric rod is worked into the 
enlarged cylindrical part which forms the valve spindle 
guide, a neat arrangement which we notice several 
engineers now adopt. 

A crossed arm governor is employed, which in the 
engine at Paris works an equilibrium throttle valve, but 
Messrs. Marshall also make the same type of engine 
with Hartnell’s automatic expansion gear, and they ex- 
hibit at the Royal Agricultural Society’s Show at Bristol 
an engine so fitted. These engines, we may add, have 
steam-jacketted cylinders, and they are altogether of a 
substantial and economical type. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Engineers.—This year’s annual 
eting of the bers of the Midland Institute of Mining, 
Civil, and Mechanical Engineers has been held at Barnsley. 
The President, Mr. Embleton, made some $xperiments, and 
explained one of the tests used to safety lamps before they 
were given to the colliers to be = _—_ consisted = 
a lamp being placed in a circle ‘orated gas pipes, the 
lamps being lighted, and the gas Rieveed on.” Only two 
of the lamps tried stood the test and went out, none of the 
others standing the test more than 20 seconds. A — 
which had been in use at the Blantyre Colliery, Scotland, 
the scene of the recent ion, was tested, fired in 
the interior of the lamp. In the opinion of the President 
the explosion at the Haydock Colliery was the result of a 
defective lamp. The i 

was to detect a small defect ina lamp. It was stated that 
if this plan of testing lamps were more extensively adopted, 
no defective ae could pass into the workings, and many 
explosions would be prevented. There was a large 
gathering to witness the experiments. 

Pinaton and its Water Supply.—The Mansfield rural 
sanitary authority has brought forward a scheme for 
supplying certain parishes on western side of its distri 
with pure water. But Pinxton, Blackwell, and some other 

i have rebelled, on the that the water they 
now have is good enough, and they want no more rates. 
It is asserted that some of the inhabitants are using water 
that is polluted, and it remains to be seen whether whole- 
some water can be forced upon them. There will be 
a Government inquiry. 

Extension of Filey Harbowr.—The example of Scar- 
borough is being followed by the Filey Harbour Commis- 
sioners, who have resolved the capital of their com- 
pany shall be increased to 100,0001., so as to make the- 
proposed harbour 150 acres in extent instead of 100. By 
carrying the harbour seaward large vessels will be able to 
use it at low water. This proposed harbour of refuge has 
been a long-standing want on the north-east coast, and the 
extended proposal is made in accordance with the desire 
= shipowners at the ports between London and Aber- 

n. 











Tideswell Water fay ceed Objections.—Mr. 
Morgan, one of Her jesty’s inspectors, has held an 
inquiry relative to a new scheme for supplying Tideswell 
with water. The inhabitants op the scheme, and, 
through their advocate, held that the place selected by Mr. 
Frith for the new reservoir was where there was “‘ a belland 
—_ A quantity of cattle and s had been poisoned 
rom the dew that arose from it.” It was added in evi- 
dence “ that if the reservoir were constructed on this site 
the Y penn would rise to the top, and the inhabitants and 
cattle would have in a time to drink water that had 
been stagnant, and with this poison in it.’’ The inhabitants 
—_ = vd satisfied when ey — them - 
could with his experience guaran: remove the belland, 
and make a reservoir that would not admit the water off 


the belland. They knew their cattle had been poisoned, 
and they declined to be imented on themselves. The 
—_ r will report to the Government Board on the 
subject. 





NOTES FROM THE SOUTH-WEST. 

Vale of Neath Railway.—It is stated on good autho- 
rity that the Low Level, or Vale of Neath Railway, from 
Neath to Swansea, will s be re-opened for 
traffic. It will be remem that this portion of the Vale 
of Neath Railway was closed to passenger trains about five 
years since. The re-opening of the line will be regarded as 


Landore being 
got ready, 
Swansea 


shorter, more pleasant, and the changing at 

avoided. We that the stations are bei 
but it is not quite clear where the site of 
station will be. 

Ra oe -—ss Caradon ome ge James Trathan, 
civil engineer, resigned the position of traffic su - 
tendent on the Liskeard and Caradon ro 

had held for a number of years. N i 

Grest Western and the Liskeard and Caradon Companies 
have fallen through, and the latter com have 
leased the Looe and Liskeard part of their line, which 
will in future be worked under one management. 





Devonport and Keyham.—Arrangements are being made 


ts disclosed how difficult it | © 


a boon, the journey between Neath and Swansea being | f 


Railway, which he | well 
ions between the 


at Devonport and Keyham dockyards to reduce the ex- 
penditure, which is now nearly 1400/. per week more than 
the normal estimate. This reduction will be effected as 
considerately and ae possible, and overtime will 
be discontinued at once. strength of the two estab- 
lishments will have to be materially reduced, but the state 
of the work will a an immediate reduction from 
the present staff, to 4317, the numbers shown on the 
estimate. 

Briton Ferry.—On Monday Messrs. Townshend, Wood, 
yh s Iron Works nee — vg <p oF 
the depression have hi going, came to a 
standstill for want of orders. The Vernor Tin Works are 
also idle. 

Swansea. —The tin-plate trade remains in pretty much 
the same state. The-demand, however, is firmer, and 
better prices in several instances can be quoted. The im- 

vement recently observable in the copper ore trade has 
fen sustained, and is likely to continue now that peace 
abroad has been assured beyond doubt. 


More Coal in Wales.—At Pen: ig, Messrs. Rowlands 

and Morgans have now another splen vein of coal 6 ft. 
6in. in thi . An unprecedented Sg By gas 
exudes from some of the seams ted. This is in- 
geniously confined below, ounegel to the surface in pipes, 
and lit on a number of immense jets at the pit’s mouth 
and the engine houses, thus utilising for practical purposes 
what would otherwise have been a source of danger. 
~ A Telegraph for Lundy Island.—The ea of laying 
down a telegraph to Lundy Island by a public company 
has failed, owing to a difficulty raised by the owner of the 
island (Mr. Heaven), who required power given him of re- 
moving from the island without assigning any reason any 
of the telegraph company’s officials who might annoy him- 
self, his assigns, family, servants, or friends, while he 
required the company to i from all con- 
sequences which might ensue from such an exercise of 
power. An alternative clause, a) peteiing = een. 
was proposed, as no company could agree @ require- 
ments of Mr. Heaven, ; for the present the scheme, 
which promised great assistance to shipping in the Bristol 
hannel, has been abandoned. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Quarterly Meeting of the Iron Trade.—Yesterday the 

uarterly meeting of the North of (England Iron and Allied 

'rades was held in the Exchange, Middlesbrough. There 
was a large attendance. The usual facilities were afforded 
for the exhibition of articles of interest to the trade, but 
only two or three persons availed themselves of this mode 
of advertising. Messrs. Grierson and Whitwell, of 
Darlington, showed a monster piece of coke made at their 
or Be Colliery. Messrs. W. Petchell and-Co., of 
Mi brough, exhibited a variety of samples of safety 
valves and steel shovels. They also showed a model of the 
Comet pump. Messrs. Hammond and Co., of Middles- 
brough, exhibited specimens of the Elland firebricks and 
— — ——- of — h ore. Rain was not much 

ess done, oug' re Was & uiry owing 
to the satisfactory news from the Continent. ‘The warrant 
stores of Messrs. Connal and Co. at Middlesb: h now 
contain 60,900 tons, and the same firm have in their ieeew 
yards 181,414 tons. No stock is being sent into Messrs. 
Connal’s store at Middlesbrough just now. The prices of 
iron are nominally the same as of last week, being 
based on No. 3 Cleveland pig selling at 39s. per ton. 
Makers, however, firmly believe that they have 
through the worst time of the prolonged depression, and 
that an early and steady improvement is at hand. This 
opinion is generally exp a 

The Make and Disposal of Pig Iron.—From the Cleve- 
land Ironmasters’ Association returns for last month it 
a that out of 165 blast furnaces 94 were in operation, 
71 being idle, some of which are subsidised. 

The Finished Iron Trade.—It is hoped that the amicable 
settlement of the Eastern question will result in new in- 
dustrial enterprises being proceeded with. The Britannia 
Iron Works, at Middlesbrough, which have been so long 
idle, have been partially reopened. is a fair business 
done in the North of land at the various plate mills, 
but owing to the general dulness in the finished iron trade 
the following establishments are totally closed: John 
Elliott and Sons, Hive Iron Works, Jarrow ; Bell, Ridley, 
and Bell, Walker Iron Works ; the Felling Iron Works, 
Gateshead; the Britannia Iron Works, Fence Houses ; 
the North Yorkshire Iron Works, South Stockton; R. 
Jaques and Co.’s Richmond Iron Works, Stockton; the 
Stockton Rail Mill, Stockton; the Carr House Works, 
West Harti 1; the West Hartlepool Iron Works, 
Hartlepool ; the Whessol Iron Works, Darlington ; the 
Bishop Auckland Iron Works, Bishop Auckland; the 
South Hylton Iron Works, Sunderland; and Thomas 
Abbott and Co.’s Team Valley Iron Works, Gateshead. 
The prices of finished iron are maintained because manu- 
acturers rather than except less than what they are now 
getting would close their works entirely. 

The Steel Trade.—This new branch of industry in this 
district is in a satisfactory condition. There is nothing new 
to report at present. 

Engineering and Shipbuilding.—The se amen Seo 
lishments and shipyards on the northern rivers are bly 
occupied. 

h.—As we anticipated, Mr. 


Isaac Wilson, the chairman of Messrs. Hopkins, Gilkes, 
and Co., ironmasters, and one of the directors of the North- 














Eastern Railwa yoy has been elected in the liberal 
interest the M.P. for dlesbrough, which vacancy was 
caused by the death of Mr. H, W. F’. Bolckow 

















ENGINEERING, Jury 12, 1878. 





HORIZONTAL BLOWING ENGINE AT THE GEORGSH 


CONSTRUCTED BY THE MARKISCHE MASCHINENBAU ANSTALT (FORMERL 


(For Description, 8 
































































































































































































































































































































































































































meatier i i + t 3 2 Z 2 f 


ge FES. TEES. i hi i 























GSHUTTE IRON WORKS, NEAR BRAUNFELS, GERMANY. 
‘ORMERLY KAMP AND CO.) ENGINEERS, WETTER-ON-THE-RUHR, WESTPHALIA. 


scription, see Page 28.) 























































































































Lid 







\S 




















































Jury 12, 1878.] 


ENGINEERING. 


29 





AGENTS FOR “ ENGINEERING.” 


MAXcHESTER: John Heywood, 143, Deansgate. 
GLascow: William Love. . 
EpinspurGa: John Menzies and Co., 12, Hanover-stree 
France: Lacroix, 54, Rue des Saints Peres. 
BEverum: P. Bailly, 37, Rue des Fripiers, Brussels. 
Kirkland and Cope, Ostend. 
UNITED STATES : 
Lenox Smith, 239, Broadway, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 
Gerold and Co. 
Lerezi¢é: Alphons Diirr. 
BERLIN: Messrs. A. Asher and Co,, 5, Unter den Linden. 
CaLcuTTa: @. O. Hay and Co. 





Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

mee for each additional line. The line averages eight words. 

‘ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed, Terms for 
displayed advertisements on the wrapper and on the inside pages 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/, 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 2s. 6d. extra, the subscriptions being payable in advance. 

FOREIGN SUBSCRIPTIONS. 

The rates for subscriptions to ENGINEERING from abroad are; 

1], 15s. 8d. For Australia (via Southampton), Austria, Belgium, 
Brazil, Canada, China (via Southampton), Denmark, 
Egypt (via Brindisi), France, Germany, Greece, India 
(via Southampton), Italy, Netherlands, Natal, New 
Zealand (via Southampton), Norway, Portugal, 
Russia, Spain, Sweden, Switzerland, and United 
States of America. 

21.4s.4d. For Australia (via Brindisi), China (via Brindisi), 
India (via Brindisi), and New Zealand (via Brindisi). 

All accounts are payable to the publisher, Mr. CHARLES GIL- 
BERT, 37, Bedford-street. Cheques crossed “Union Bank,” 
Charing Cross Branch, Post Office Orders to be made payable at 
407, Strand, London, W.C. 

Office for Publication and Advertisements, No. 37, Bedford- 
Street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


READING CASES.—Reading Cases for containi twenty-six 
Numbers of ENGINEERING may be had of the publisher or of any 
newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed Mr. Lenox 
Smith, 239, Broadway, New York, the Py agent for Enai- 
NEERING in the United States, and all subscriptions for the 
United States will in future be payable to him, Mr. Lenox 
Smith is also prepared to receive advertisements for ENGI- 
NEERING, and will afford full information as to terms, &c., on 
application. The annual subscription for ENGINEERING de- 
livered post free in the United States is 10,50 dols. U.S. currency, 
payable in advance, 


ENGINEERING, 


FRIDAY, JULY 12, 1878. 











THE USE OF ZINC IN STEAM BOILERS. 


THE employment of zinc in steam boilers, like that 
of soda, has been adopted for two distinct objects, 
(1) to prevent corrosion, and (2) to prevent and re- 
move incrustation, To attain the first object it 
has been used chiefly in marine boilers, and for 
the second chiefly in boilers fed with fresh water. 
We purpose dealing with each head separately in the 
above order, and in as popular a manner as the 
subject will allow. 

The suggestion to use zinc for the protection of 
the copper sheathing of vessels by Sir H. Davy, and 
his development of this principle in 1824, appears to 
have suggested to Professor E. Davy 2 ten 
years later the application of zinc for the protection 
of the iron buoys in Kingstown Harbour. This is 
probably the first application of the. principle to 
on iron against the corrosive agency in sea-water. 

he application of the same principle to protect 
the interior of steam boilers against corrosion does 
not appear to have been attempted before the year 
1850. It was not, however, till the introduction of 
surface condensation for marine engines that zinc 
can be said to have been extensively used to prevent 
the corrosion of the iron plates and tubes, which 
were no longer protected to the same extent by the 
scale that formed upon them when jet condensers 
were used. 

Zinc has been applied in various ways in marine 
boilers, viz., by suspending it in plates of various 
size and number from the stays, and more rarely 
amongst the tubes where practicable. The zinc 
plates or bars have been placed in boxes in various 
parts of the boiler, sometimes for the feed to pass 
through, and in other cases the zinc has been 
arranged for the feed to deliver upon it as it enters 
the boiler. As may be imagined, these various ways 
of applying the zinc led to very different results. 
In a great many cases its use was not attended with 
any apparent advantage, and it was consequently 





discontinued. In other cases, however, where its 
application had been made in a more judicious 
manner, it was more successful, and its use has been 
continued with very favourable results up to the 
present time. 

It is evident, from the manner in which zinc has 
been employed in the great majority of cases to 
— corrosion, that the principle of its action 

as been assumed to be simply chemical ; that it had 
a greater affinity than the iron for the oxygen and 
acids in the water. In order that this supposed 
simple chemical action should take place efficiently, 
and that the corrosive agents throughout the whole 
body of water should be neutralised, it would be 
necessary that they should all be brought in contact 
with the zinc before they could come in contact 
with the plates and tubes. Were the zinc soluble in 
water, this condition might be carried out, but as 
zinc is not soluble, and cannot reach all the corrosive 
ingredients in solution, or held in suspension and 
diffused throughout the water, it follows that all 
the particles of water must be brought and kept in 
contact with the zinc for a time in order that it may 
be really efficacious. That thisis likely to take place 
in a large boiler with a few pieces of zinc cannot be 
maintained. Were the simple chemical action alone 
relied upon for the protective action of the zinc, the 
plates and tubes should be nearly covered with it in 
order that this action should be effective, since the 
iron would share with the zinc the corrosive action 
of the water, in proportion to the surface of each 
metal exposed. We must then look for some other 
explanation of the success which has attended 
the introduction of a few bars of zinc into a large 
boiler. 

The remarkable protection that zinc has afforded 
in many authenticated cases, can only be explained 
by ascribing it to galvanic action. en a metal 
ike iron, which is acted upon more or less by a 
liquid, is brought into contact with another metal 
like zinc, which has a much stronger affinity for the 
oxygen of the liquid, or for the acids of the salts 
contained in solution, the zinc or positive electrode 
is dissolved and imparts a negative tendency to the 
iron, which preserves it by preventing the oxygen 
or acids from acting upon it. In most cases where 
zinc is employed with advantage to prevent corro- 
sion in boilers, the water is a weak solution of salts. 
This solution is decomposed by the galvanic current 
in such a manner that the oxygen and acids are 
liberated at the positive pole (+zinc), and the 
hydrogen of the water and metal of the salt at the 
negative pole (—iron). The decomposition of the 
water, or electrolysis as it is called, takes place in 
such a manner that the oxygen of one molecule of 
water in contact with the zinc is separated, and the 
liberated hydrogen combines with the oxygen of a 
neighbouring molecule,"whose oxygen in its turn com- 
bines with the hydrogen of the next molecule, and so 
the action goes on till the hydrogen of the water in 
contact with the iron at a considerable distance is 
liberated, without the hydrogen and oxygen having to 
cross the water as free gases. Itis in consequence of 
this action that a piece of zinc placed in the middle 
of a plate of iron has the valuable property of exer. 
cising a protective influence over a large surface of 
which it is the centre. The extent of the range of 
its action will depend upon the purity of the zinc, 
the nature of the salts in solution, the temperature 
of the water, and the condition of the surfaces of 
the zinc and iron. In order that the protective 
action may take place effectively, it is necessary 
that the zinc and iron should be in perfect metallic 
contact. It is extremely probable that the fulfil. 
ment or not of this last condition has determined 
the efficacy or non-efficacy of the application of zinc 
in the numerous cases where it has been tried with 
such different degrees of success. Zinc “ bottoms” 
should not be used, nor indeed is some of the spelter 
in the market sufficiently pure to act to the best ad- 
vantage. But as a rule good commercial English or 
Belgian zinc may be considered as being sufficient 
for the purpose. A high temperature is favourable 
for the setting up of the galvanic current, and there- 
fore for the protection afforded by the zinc. Be- 
sides having the zinc and iron in perfect metallic 
contact, it is necessary for the maintenance of the 
galvanic current, upon which the success of the ap- 
plication of the zinc depends, that the surface of the 
zinc exposed to the water should be kept clean and 
free from any non-conducting coating that may be 
formed by the chemical action that ensues on the 
liberation of the oxygen and acids at the surface of 
the zinc. This bri us to a very important con- 
sideration that is liable to be overlooked. 





When the oxygen and acids are set free at the 
surface of the zinc, oxide of zinc is formed, and this 
combines with the acids to form salts. These salts 
are either soluble or insoluble in the water. If 
soluble they become diffused through the water, the 
zinc is kept clean, and the galvanic action is sus- 
tained at the expense of the zinc. If insoluble the 
salts tend to collect upon the zinc, which in time 
becomes coated with them. As this coating is a non- 
conductor the galvanic action is gradually arrested, 
and in time ceases altogether, the presence of the 
zinc being consequently no longer efficacious. 

With sea-water the sulphuric and hydrochloric 
acids liberated from the contained sulphates and 
chlorides, combine with the oxide of zinc, and form 
sulphate and chloride of zinc, which are very soluble, 
hence the successful application of zinc in marine 
boilers. But in boilers fed with fresh water where 
the acids liberated are too small in quantity to com- 
bine with all the oxide of zinc to form soluble salts, 
the film of oxide that forms on the surface of the 
zinc in time puts an end to its useful effect. 

It is well known that the galvanic current has no 
effect on the oxygen in solution in the water, and 
that it is only the oxygen chemically combined with 
the hydrogen in the water and in the bases of thesalts 
that are liberated at the surface of the zinc. The 
question then arises, how can the zine protect the 
iron from the oxygen in solution in the water which 
may be in contact with the plates? The answer is, 
by a secondary and chemical process, viz., the 
hydrogen liberated at the surface of the iron com- 
bines with the oxygen in solution and forms water, 
or the metals liberated from the salts at the surface 
of the iron unite with this free oxygen and form 
bases. In fact these metals have such an affinity 
for oxygen that they attract it from the water and 
residuary hydrogen is evolved. 

We have been led to this length in explaining the 
principles upon which the success or non-success of 
zinc depends, as it is likely to be largely — 
since the Admiralty Boiler Committee have spoken 
so strongly in favour of the use of zinc for prevent- 
ing corrosion. The portions of the Boiler Com- 
mittee’s report treating of the use of zinc, are very 
valuable, and we shall deal with them in a future’ 
article, when we shall also have something to say on 
the use of zinc for preventingincrustation. — 





UNIVERSITY COLLEGE. 

On Tuesday last the fiftieth anniversary of the 
opening of University College was celebrated by a 
festival, the chief feature in which was appropriately 
the laying of the foundation stone of. a new — 
which the growth of the institution has rende 
necessary. e ceremony of laying the foundation 
stone was performed by Earl Granville, K.G., the 
Chancellor of the University of London, and in the 

eeches made after the luncheon which succeeded 
the ceremony, Earl Granville, Lord Belper, Mr. 
Lowe, Lord Kimberley, the Dean of Westminster, 
Professor Huxley, Professor Henry Morley, and 
other speakers, bore good testimony to the useful- 
ness of the College and the good work it had done 
in the past. 

Founded in 1826, the College was originally 
opened in 1828 under the title of the ‘‘ University 
of London,” but this title was altered in 1836, when 
it was incorporated by royal charter under its 
present name. In 1832 a boys’ school was started, 
and in 1832 the University College, or North London 
Hospital, was founded in close connexion with it, 
while in 1841 the Birkbeck Laboratory was erected, 
and later on it received the addition of the buildings 
devoted to the Slade School of Fine Art, and that 
portion of the south wing now occupied by the boys’ 
school, From its commencement University College 
has been distinguished by the liberality of the 

rinciples on which it has been conducted. As 

rd Granville pointed out in his speech on Tuesday, 

it had accepted students of all nations and of all 
creeds, while the Council have now decided to throw 
open to female students all classes on the subjects 
of the faculties of arts, and laws, and of science. 
The range of studies embraced by the College is 
also extremely wide, and there can be no doubt 
that the course of action it has followed has had a 
most powerful effect on contemporary educational 
institutions and even on the leadivg universities. As 
pointed out by Professor Morley in an interesting 
speech, the admirable organisation of its internal 
government has had much to do with the intense 
vitality, as we may term it, that the Co has dis- 
played, and it is gratifying to know that this vitality 
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has resulted in such an extension of the number of 
its students that the present premises in Gower- 
street are too small for its requirements. 

The new buildi which it is proposed to erect 
on the plans of Professor Hayter Lewis, comprise an 
extension of the north wing with an annexe, and 
also, subsequently, the erection of what are named 
the northern and southern terminal buildings, these 
constituting a front on the line of Gower-street, 
and forming, with the extension of the north wing 
and the existing buildings, a quadrangle in which 
the present lawn will be enclosed. i 

It is not our purpose here to enter into details of 
the various changes in the arrangement of the 
College which the construction of the new buildings 
will carry out ; but we desire to direct special atten- 
tion to one feature, namely, the bearing which the 
extension will have on the classes connected with 
engineering studies. As most of our readers pro- 
bably know, the classes at University College con- 
nected with engineering have long occupied a gee. 
minent position, and we have several times 
occasion to speak favourably of their general ex- 
cellence, and especially of their thoroughly practical 
character: It is now the object of the Council and 
Senate to still further increase their usefulness, and 
amongst the steps taken to attain this end, the 
establishment of an engineering laboratory has been 
decided upon. 

Nearly three years ago (vide pages 284 and 315 of 
our twentieth volume) we published an admirable 
lecture on “The Place of Colleges in Engineering 
Training,” delivered at University College by Pro- 
fessor Alex. B. W. Kennedy, and in this lecture the 
laboratory, which it is now proposed to found, was 
foreshadowed. In commenting on the subject at 
the time (vide page 326, vol. xx.) we expressed our 
strong conviction of the great usefulness of such a 
“laboratory of engineering physics,” and we are glad 
to find that the views which we expressed on that 
and subsequent occasions have been shared by other 
members of our profession, a recent circular issued 
by the Council stating that ‘the proposal has been 
** laid before, and highly approved by, more than 
“ fifty of the chief engineers in the country, many 
*¢ of whom have written cordial letters expressing a 
“ wish to help in its development and promising 
‘ valuable assistance.” 

It may be worth while here to specify generally, 
the objects of the laboratory. And in the first place it 
may be stated that there is no intention of employ- 
ing the laboratory as a place in which students may 
occupy their time in making model engines or learn 
imperfectly the use of tools. We have, on more 
than one occasion, condemned amateur training of 
this kind, and we are glad to know that it will 
occupy no place in the course of studies at Uni- 
versity College. What is intended is that the 
laboratory shall be devoted solely to physical re- 
search, and that by the aid of the apparatus it con- 
tains the student shall be rendered familiar with 
the best modes of experimenting on the properties 
of constructive materials, the economical performance 
of various motors, the flow of fluids, the laws of 
friction, and kindred subjects, and above all that he 
shall acquire the habit of exactitude in the carrying 
out of experiments, which is so essential to success in 

hysical investigations. To enable this scheme to 
Be carried out it is proposed to provide the labora- 
tory with a good testing machine capable of opera. 

ing on fair-sized specimens; a steam engine and 
boiler specially arranged for experimental purposes, 
so that the engine can be worked compound or 
non-compound, with or without steam jackets and 
condensing or non-condensing ; a friction brake and 
indicators, &c.; machine tools for the preparation 
of specimens for testing ; a specially designed appa- 
ratus for carrying out experiments on friction, the 
transmission of heat, the flow of fluids, &c,; stan- 
dard gauges, and various appliances for exact weigh- 
ing and measuring. 

‘ocarry outtheschemeinits entirety will, nodoubt, 
occupy much time, and what is more will require 
an nditure which, although not large in itself, is 
poe comparison with the funds at present at the 
disposal of the College for this purpose. Under 
these circumstances the Council announce in their 
circular that they desire help “not merely in a 
“pecuniary form, but also in kind, in the shape of 
“ apparatus, of suitable machinery, and of materials 
‘for testing,” and considering the importance of 
the interests involved we trust that this help will be 
freely ey We have in this — a 

pay- 


many of our rules and formula in common use being 
founded on data of very problematical accuracy. 
The establishment in a thoroughly complete form 
of such a laboratory as that which is now proposed 
to found at University College, would render 
possible the carrying out of investigations the re- 
sults of which would be of incalculable value to the 
engineering profession at large, and this being so we 
hope the Council may receive from engineers and the 
manufacturers of constructive materials that support 
to which they are so justly entitled. It is distinctly to 
the interest of the nation that the future generations 
of engineers should receive a training which will 
enable them to compete on favourable terms with 
those of other countries, and there is no use disguis- 
ing the fact that the facilities which we possess for 

iving such a training—although vastly improved 
y amd late years—are yet not what they should be. 
Under these circumstances everything which tends 
to improve these facilities is especially worthy of 
attention, and we are glad to record such an im- 
portant step as that which the authorities of Uni- 
versity College are inaugurating. 








THE BRISTOL SHOW. 

Tue place selected for the annual Show of the 
Royal Agricultural Society of England this year is 
Bristol, the exact locality being Durdham Down, an 
admirable site about a mile and a half from the 
Clifton Down Railway station and within con- 
venient reach of the city of Bristol by various 
conveyances. On this down about sixty acres of 
very level open land were secured, and have 
been fenced in, and such is the outline of the 
enclosure that it permits of a very convenient 
arrangement of the stands within it and forming the 
Show. The Show at Liverpool last year had 
the distinction of being the largest ever held by the 
Society as far as the number of stands was concerned. 
Bristol, however, this year carries off the palm in 
this respect, although the number of exhibits is 
smaller [ about a hundred than the number at Liver- 
pool, as will be seen by the annexed statement, which 
gives the leading particulars of the Royal Agricultural 
Society’s shows in these respects for the past ten 
ears. In this list it will be observed that the ex- 
ibits at Bristol are fewer than were those at either 
Manchester, Oxford, or Wolverhampton. This, 
however, is owing to the circumstance that at the 
three last-named shows a large proportion of the 
exhibits were shown in duplicate. 














Year. | Place of Meeting. a a pw 
1869 | Manchester ... 395 7724 * 
1870 | Oxford ove 406 7851 
1871 | Wolverhampton 363 7650 
1872 | Cardiff af 308 5843 
1873 | Hull... 329 5634 
1874 | Bedford 361 5931 
1875 | Taunton ‘ 284 4214 
1876 | Birmingham 420 6414 
1877 | Liverpool ... 428 6930 
1878 | Bristol 435 6837 











But considerable as is the number of stands this 
year, that number would have been largely aug- 
mented but for the determination of the Committee 
to restrict the admission of articles of the mis- 
cellaneous class. Increasing demands are every 
succeeding year made on the e at the di 

of the Society for the exhibition of articles of this 
character, and which have little if any connexion 
with agriculture. Without absolutely discounte- 
nancing these exhibits the Committee have found 
it is necessary to decline repeated applications to go 
beyond what they consider the legitimate objects of 
the Society and to revive the practice of granting 
medals or awards to exhibitors for articles not 
strictly coming within the scope of the Society's 
action. In this we think the Committee have 
exercised a very wise discretion, and by adhering to 
this course they will improve the character of the 
shows in this respect, remove a cause of slight dis- 
satisfaction amongst some exhibitors, and enhance 
the value of their awards. One noteworthy feature 
of the present Show is that America is very largely 
represented, mainly in agricultural implements of 
the mowing, reaping, and haymaking class. Taken 
as a whole the present Show is an interesting and 
a meritorious one, and at its close it will doubtless 
be found to have proved eminently successful. Not, 
however, that there are many novelties, for these 


numerous improvements in detail to be found 
amongst the machinery and implements, and to these 
and other noteworthy features we shall now direct 
the attention of our readers, grouping the exhibits 
according to our usual order of classification. 


SreaM PLOuGHING ENGINES AND TRACTION ENGINES. 


The first stand to attract attention in this direc- 
tion is that of Messrs. John Fowler and Co., of 
Leeds, who have an excellent display of engines of 
this class near the entrance to the Show-yard. They 
exhibit nine self-moving steam engines of various 
powers and dimensions. Some of these engines are 
similar to those exhibited by this firm at the Paris 
Exhibition, and as we s describe them in con- 
nexion with that Exhibition we need only allude to 
them briefly here. Their 16-horse power steam 
ploughing engine comes in this category. It is fitted 
with Church’s patent circular balanced slide valve, 
which is stated to be a most successful improve- 
ment. The eight-horse power traction engine of 
this firm is carried at the hind end on a plate spring 
placed transversely under the engine, and so 
arranged that the gearing does not interfere with 
its action. We hope to illustrate this arrange- 
ment hereafter. Messrs. Fowler's six-horse high- 
wheeled or special traction engine is one of their 
novelties, and possesses several special features. 
It has the whole of the gear encased in the 
crankshaft box, out of the way of dirt, thus 
enabling over-neck bearings to be dispensed with. 
The engine is so compactly arranged that it is of 
less width than ordinary engines of the same power. 
The firm long since recognised the fact that the 
adhesion of large wheels was greatly in excess of 
that of those of the ordinary size. The difficulty 
was, however, to prevent the driving power tearing 
the wheel to pieces in its transmission through the 
spokes to the rim. This difficulty they have now 
surmounted in their patent wheel. The rim of the 
wheel is of angle iron, and this and the steel ring 
of gear by which it is driven are turned to fit 
exactly. The ring of gear is then pressed into the 
angle iron and further secured by bolts. The whole 
driving power of the engine is thus transmitted 
directly to the periphery of the wheel and is entirely 
taken off the spokes. ‘The engine has a steel boiler 
for working up to 150 Ib. pressure, and the traction 
gear is provided with two speeds and controlled by 
a single lever. Messrs. Fowler also exhibit a three- 
horse engine constructed on the same principle, and 
which has proved a great success. In connexion with 
this class of engines the firm exhibit a four-wheeled 
wagon fitted with springs and a brake on the rear 
wheels, and carrying a maximum load of six tons. 
Of the ordinary traction engines exhibited by this 
firm we need only remark that they are of the usual 
standard of excellence. They have large fireboxes 
which permit of comparatively slow combustion 
and save not only fuel but the boiler also. 

Like their neighbours at the Show whose ex- 
hibits we have just noticed, Messrs. Aveling and 
Porter, of Rochester, have a fine show of their 
special t; of manufacture. Their four-horse 
agricult locomotive engine is driven by spur 
gearing arranged for two speeds. It has higher 
driving wheels than in ordinary, so that the 
engine may the better get over soft ground. Their 
eight-horse locomotive for steam ploughing is so 
arranged that it can be quickly converted into a 
road locomotive by removing the winding drum and 
shifting the fore carriage back, which is done by 
means of a very simple arrangement. On pages 26 
and 27 of the present number we illustrate a new 
type of agricultural locomotive which this firm have 
lately brought out, but as this engine is described 
in connexion with our engravi we need not 
further refer to ithere. The agricultural locomotive 
wagons of Messrs. Aveling and Porter are now 
fitted as exhibited with draw springs, which are 
found to be a great improvement, inasmuch as they 
take the dead pull from the engine. 
Messrs. J. and F. Howard, of Bedford, show 
amongst a large number of exhibits, one of their 
farmer’s engines for working a set of steam 
cultivating apparatus. The engine exhibited is of 
eight-horse power, but inasmuch as the actual power 
is three times that of the nominal, this is deemed 
the best size of engine for general use. The engine 
is fitted with two winding drums for carrying the 
rope which is paid out on either side of the engine. 
en seuiuioeh Ser thrashing or hauling, the drums 
are easily detached. Messrs. Howard also exhibit 
of eight-horse and twelve-horse power engines 








great want of faci ities for the prosecution of 


sical research on a really practical scale, but too 


are few and far between. ere are, however, 





he working on the double-engine system. These 
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engines are very similar in construction to that just 
d-scribed, but they are fitted with single drums. 

The eight-horse traction engine of Messrs, Clayton 
and Shuttleworth, of Lincoln, is an excellent speci- 
men of its type. The patent steerage, which we 
illustrated some months ago, consists of a worm 
gearing into a cast steel quadrant working in a 
guide. The axles are connected to the quadrant by 
a pivoted joint, so as to meet the exigencies of in- 
equalities of road surface. 

Mr. F. Savage, of King’s Lynn, exhibits a ten- 
horse power locomotive and winding engine com- 
bined, which is fitted with an arrangement for lifting 
it out of holes. This consists in having two pairs 
of change wheels, which so reduce the speed that 
the crankshaft of the engine makes 261 revolutions 
to one of the driving wheels, The driving wheels 
are connected by a countershaft having a steel 
pinion on each end. . The position of the draw-bar 
can be adjusted vertically, so as to enable it to draw 
a truck or implement of any height on a level, and 
without putting a strain on the couplings. Mr. W. 
Box, of Uffington, Berks, shows a “‘ narrow gauge ” 
traction engine, so called because it is some 2 ft. 
narrower than the ordinary engines of its class. The 
engine is driven from a countershaft having disc 
cranks at its ends, and with these cranks the driving 
wheels are connected by coupling rods. This engine 
has been travelling about of late, having run from 
St. Ives to Oxford, and from the latter place to 
Bristol, over some rough roads it is said, so that the 
arrangement has been put to the test. It is, how- 
ever, an undesirable form of construction, and one 
to which we took objection in our notice of the 
Liverpool Show. 

Messrs. C. Burrell and Sons, of Thetford, exhibit 
one of their eight-horse engines, which can be used 
either as a ploughing or a traction engine. For the 
latter purpose the winding drum and ploughing gear 
is removed, and the fore carriage shifted back, so 
that the wheel base is shortened by 2ft. The engine 
is fitted with the handy arrangement of hauling 
drum on the driving axle, which we have already 
noticed as being applied by this firm. A pair of 
these ploughing engines of 14-horse power are at 








(For Description, see Page 28.) 


work on some land in the neighbourhood of the 
Show-yard. 

Messrs. Ransome, Sims, and Head, of Ipswich, 
have an excellent show of engines and implements, 
amongst which is an eight-horse agricultural loco- 


motive engine, which is a new exhibit. There is no 
very cee feature about this engine, but the 
general arrangement and proportions are good, and 
there is a neat arrangement for preventing the fast 
and slow speed pinions from being thrown into gear 
at the same time. This firm exhibit other engines 
of this type but of different powers, all, however, 
being of the usual excellent standard of this firm. 

The traction engines of Messrs. J. and H. McLaren, 
of Leeds, are now fitted for two speeds, and they 
have a winding drum on the hind axle for helping 
the engine out of difficulties. An arrangement is 
employed for preventing both speeds being put into 
gear at the same time, and which consists in fitting 
a knee on the slow gear lever. The Reading Iron 
Works Company have a new six-horse traction 
engine, which is well arranged and made, but 
there is no special novelty about it. In con- 
nexion with this class of exhibits of this firm, we 
may refer to Mackie’s wrought-iron spring pulleys, 
which are split through the body and half through 
the band, and are screwed in place on the shafting. 
They are coming well into use, and are very useful 
in a number of situations. 

Messrs. Wallis and Steevens, of Basingstoke, 
exhibit a new eight-horse power traction engine, in 
which they have embodied all their most recent im- 

rovements; and Messrs. Brown and May, of 

evizes, have also a new eight-horse power traction 
engine fitted with two speeds, one on either side, 
and their steam blast tube cleaner, which at the 
same time that it cleans the tubes is acting to assist 
in raising steam. 

Messrs. Marshall, Sons, and Co., of Gainsborough, 
have an excellent collection of engines, and among 
them a carefully designed six-horse power traction 
engine with two speeds, and fitted with steel gear. 
This engine has many good points, and its work- 
manship is excellent. Mr. W. G. Bagnall, of 
Stafford, exhibits a small traction engine made by 








him for the River Dee Reclamation Company for 
use in that work. It has 5-in. cylinders and 18-in. 
wheels, and is built to a 3 ft. gauge. Messrs. Robey 
and Co., of Lincoln, in their traction engine now 
take steam from the top of the cylinder, thereby in- 
suring dry steam. Beyond this there is no altera- 
tion for notice in their engines, which is of the type 
they have made for some time, 


PORTABLE AND FIXED ENGINES. 

Messrs. Clayton and Shuttleworth, of Lincoln, 
have introduced various modifications and improve- 
ments ih the details of their portable steam engines, 
of which, and of their thrashing machines, they had 
as usual a very fine collection. In their eight-horse 
power portable engine the guide bars, and trough, 
and guide bracket are —— ttern, and rest : 
very neat appearance. e feed pump is attache 
to ‘the boiler in such a way as to dyer removable 
bodily if nece , and replaced by a new one. 
These pumps are finished particularly true in order 
to meet this contingency with certainty. The cy- 
linders, too, are slightly longer than those hitherto 
used by this firm in the same nominal horse power 
engine. The governor stand, which was formerly 
of a flat oval shape, has been remodelled so as to 
bring the weight directly on to the foot. 

In this class of engines Messrs. Ransome, Sims, 
and Head have a good show, but as with their trac- 
tion engines, so here, there is no decided novelty to 
which to direct attention. The Reading Iron Works 
Company have a good specimen of engine work in 
their 16-horse power horizontal fixed condensing 
steam engine, which is steam jacketted, and is fitted 
with expansion valve, A new exhibit with this 
company is their four-horse power vertical engine 
with the nozzle boiler on the same bedplate. The 
engine is carried in a framing which is bolted to the 
bedplate independently of the boiler. 

essrs. Brown and May exbibit a new combined 
portable engine and builder's hoist, by means of 
which building materials can be hoisted, and a mortar 
mill or saw bench driven at the same time. The 
winding gear being attached to the engine, there is 
no necessity for a foundation for the hoist, nor is 
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two-horse 


furnace. 


move 


arranged an 
and Co,, of 


the belt for driving it wanted, it in fact saves a 
separate hoist. The hoisting 
and handy, and the engine wi ‘ 
useful to those for whom it is intended. The ordi- 
seven-horse portable engine of this firm is fitted 
with a capstan which is keyed on to a prolongation 
By this means either the engine 
itself or its thrashing machine can be readily shifted 
for short distances without the aid of horses. 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
exhibit a fine 16-horse power 
which the cylinder is now placed on the firebox end. 
Their eight-horse portable engines are now fitted 
with automatic expansion gear, while their seven, 
five, and three-hiorse power portables have governors 
acting on a very simple pattern of equilibrium valve 
acting as a throttle valve. 
stand, also, is shown one of their new type of hori- 
zontal engines, which we illustrate on page 31 of 
The engine, of which we give 
an engraving, however, is that exhibited by the 
firm at Paris, and has a governor acting on an 
equilibrium throttle valve, while that exhibited at 
Bristol is fitted with an expansion valve o 
Hartnell’s automatic expansion gear. 
which we describe on 
Mr. J. J. Lane, of 


no doubt prove 


of the crankshaft. 


rtable engine, in 


At Messrs. Marshalls’ 


the present number. 


e 28, is of excellent design. 
Ford-road, London, has a 
wer vertical engine and boiler which 
The saddle carrying the guide 
bars is cast hollow, and is filled with papier-mache to 
prevent the heating of the guide bars. This saddle 
and that carrying the cylinder are bolted on to the 
boiler and are then placed on the planin 
and planed off together. 
and Co., of Bristol, show a ten-horse po 
horizontal condensing engine in which the bearing 
surfaces are very full as compared with some 
engines of this class, and in which care has been 
This firm are the sole 
- manufacturers of Brakell’s blower, which they ex- 
hibit, and the mechanical design of which they 

have considerably improved. 
The General 


is entered for trial. 


Messrs. John Watts 


given to the details. 


ngine and Boiler Company, of 
London, exhibit one of their 20-horse power hori- 
zontal express engines, which is mounted on cast- 
iron standards and has a double flywheel carried 
inside the framing. It is fitted with a horizontal 
ball governor, the balls being fixed on their spindle 
in such a manner that the 

ition and are unaffected 
also show several sizes of their small power engine 
with gas-heated boiler. The gas burners are made 
of a special form which give a clear smokeless 


retain their angular 
gravity. This firm 


Messrs. W. and S. Eddington, of Chelmsford, 
have a new ten-horse special portable engine which 
has been designed by them to meet the requirements 
of contractors, who generally keep their engines 
some time in the same place, not requiring to shift 
them very frequently. This engine has a tubular 
Cornish boiler with a large circular firebox carrying 
water under thefurnace. This construction involves 
a little extra weight, which, however, is not of serious 
consequence in an engine which is not often 

d The boiler is inclined towards the 
furnace end at such an angle that the water just 
covers the tubes at the smokebox end, This gives 
The exhaust is taken from 
both ends of the port, and is discharged into an 
extra large exhaust pi 

Messrs. Tangye 


about. 


a large steam space. 


i 
Brothers, of Birmingham, have 
an excellent show of their well-designed and highly 
They exhibit a six-horse vertical 
engine of new pattern with 8-in. cylinder. 
carried, with its boiler, on a bedplate, the engine 
having a substantial framing. 
Messrs. Tangy 


finished engines. 


It is fitted with all 
e's latest improvements, and is a well- 
roportioned engine. 
incoln, show the type of combined 


troduced. The cylinder is now fitted up with a cast- 
iron liner, which can be easily and cheaply removed 
when necessary. This piston block has been 
lengthened so as to afford a greater wearing surface, 
and steel rings are now replaced by those of cast 
iron. Every portion of the working parts is easily 
detachable. ‘The various parts of these engines are 
made to gauge and numbered, and are interchange- 
able. These engines are coming into extended use 
where small powers are required. 

Lastly, ini this section we must notice the hydro- 
carbon engine exhibited by the makers, Messrs. 
Thomson, Sterne, and Co., Limited, of Glasgow, 
and which is one. of the principal novelties of the 
Show. We hope shortly to describe this engine 
fully, and meanwhile we need only direct attention 
to it; In this engine the power is developed by the 
combustion in the cylinder of a mixture of com- 
pressed air and hydro-carbon oil. The engine can 
—like a gas engine—be readily started at any time 
when required, and it appears to be easily regulated ; 
while it of course possesses the advantage over gas 
engines of being applicable in places where gas is 
not available. 


SHEAF-BINDING MACHINES. 


The class of implements which has been selected 
by the Royal Society this year for trial is sheaf- 
binding machines. On this account and because of 
their novelty, ingenuity, and importance they are 
attracting considerable attention at the present 
Show. It will be remembered by some of our readers 
that out of eight entries there were five sheaf- 
binders exhibited at the Liverpool Show last year. 
Two of these bound the sheaves with string and 
three with wire. Of the two string binders one 
twisted the ends of the string and tucked them in 
the band, whilst the other—a far more advanced 
machine—absolutely tied a double-reef knot, which 
was of course far better. As regards wire bands 
they are objectionable inasmuch as they are liable 
to cause accidents to the thrashing machines and to 
the cattle. This objection is overcome to a con- 
siderable extent by some makers, who provide an, 
instrument which cuts and at the same time gripe the 
wire band which the attendant throws aside. But 
attendants on thrashing machines are by no means 
infallible, and {the wire may get where it is not 
wanted. On the whole, then, string is to be pre- 
ferred, but it would of course be a grand advance if 
those makers who last year they were en- 
deavouring to form the bands of the straw taken 
from the crop as it fell, could succeed in perfecting 
such an arrangement. 

On the present occasion there are nine entries of 
sheaf binders, but one has failed to put in an ap- 
pearance, reducing the list to eight. Of these-one 
is more or less a duplicate machine, so that we have 
but seven to deal with. Of these seven, four bind 
with wire and three with string. The first of the 
wire binders is exhibited by Messrs. Howard, of 
Bedford. This machine is attached to a reaper, and 
the mechanism is simple and readily arranged by 
the attendant seated on the machine. The wire 
band lies over the binding platform, and receives 
the grain to form a sheaf. the binding arm carry- 
ing the wire band then passes above the grain and 
encloses the sheaf. ‘The fastening and cutting of 
the band are performed at that point when the 
binding arm is momentarily at rest. The action of 
the fork for throwing off the sheaf can be regulated 
to give sufficient force without risk of thrashing out 
the corn. 

The next wire binder is exhibited by Mr. Walter 
A. Wood, of Worship-street, London. This ma- 
chine has been described and illustrated by us,* so 
that weneed only now describe it briefly. It is a 
self-binding harvester, and in working a couple of 
arms compress the bundle, while a third puts the 
wire around and twists it. It is then thrown out by 





vertical engine and boiler which they brought out 


at the last Smithfield Show, and which we illustrated | one of the arms and laid on the ground. The bioder 
at the time, while Messrs. Hayward Tyler and Co., | delivers a sheaf every 10 ft., but this distance can 
of London, show several varieties of their well-| be varied to suit the crop by means of a foot lever 
known universal steam pumps, ani also a new| in command of the driver. Mr. Wood was an ex- 
pattern of a three-horse high-pressure horizontal | hibitor in this class last year. 


steam engine. Messrs. R. Garrett and Sons, of 


Saxmundham, make a good show of their engines, | London, exhibit the McCormick harvester and self- 
in which a number of minor improvements have| binder, which was also shown at Liverpool. Here 
been lately introduced ; and Mr. ‘Thomas C. Watts, | the corn is delivered on to the binding platform, 
of London, shows examples of his two and four}| where it is gripped by a binding lever, which ad- 
vances and encircles the sheaf with wire. The 
.... | lever is then lowered until the wire engages with 
Messrs. Crossley Brothers, of Manchester, exhibit |the twisting mechanism under the platform. It 


cylinder engines, of which we hope to give par- 
ticulars shortly. 


Messrs, Waite and Co., of Upper Thames-street, 





several varieties of the ‘‘ Otto” silent gas engine in 
which various improvements of detail have been in- 





then returns with the sheaf, which it delivers on to 
the land and then proceeds to form another. A 
ae motion is given to the whole of the 
binding mechanism. Some of the details of this 
machine have been improved since last year, but the 
principle remains exactly the same. 

The fourth and last wire binder, which was also 
at Liverpool, is that of Messrs. D. M. Osborne and 
Co., of St. Anne-street, Liverpool. In this ma- 
chine the needle arm is hinged at the rear and re- 
mains stationary, for a moment, while sufficient 
grain is being delivered from the elevator. The 
end of the wire, with which the needle is threaded, 
is held under the binder-table by the lower wire 
holder. The foot of the driver sets the mechanism 
in gear, the needle rises up and swings over the 
accumulated grain where, descending, it girdles the 
sheaf with the wire, strongly compressing it. The 
needle then carries the wire to a position where it 
is seized by the upper wire holder; the needle 
then begins its sweep towards the outside of the 
table, and the twister, with its cutters, revolve. 
By the time all the ng moving outward together, 
have reached the edge of the table, the sheaf is 
completed, and drops upon the stubble. The first 
end of the wire having been twisted and cut off, to 
make this sheaf, ‘the lower wire holder has seized 
upon the wire again, just before the cutters have 
severed it, and the binder mechanism stands in the 
same position as at first, 

The first of the three string binders for notice is 
the knot-tying machine of Mr. M. T. Neale, of 
Buckingham-street, Adelphi, London. This ma- 
chine has been greatly improved since it was shown 
at Liverpool, It ties a reef knot and its action is as 
follows. The grain is cut in the usual manner, and 
by means of a novel arrangement of brush or rake 
is swept on to a rearward platform composed of 
beards with slots. A cross rake or fork gathers the 
grain and forces it on to and over a row of arms. 
hese arms descend with the pressure, and a pair of 
compressing hooks secure and compress the grain 
into a pair of fixed hooks. A rotating arm carrying 
at its extremity a pair of grippers passes the string 
around the gathered grain, and by means of two 
revolving loopers a couple of loops are formed in 
the intermediate portion of the string. Thereupon 
a reciprocating pincer grips the end of the binding 
material, a tube or sheath closes the jaws so that 
when the loopers rise the two loops are deposited on 
the sheath and a pusher forces these two loops off 
the end of the sheath on to the string still gripped 
by the reciprocating pincers, and a tightener draws 
the knot tight. The rotary grippers then seize the 
string above the knot and sever it, at the same time 
retaining hold of the string ready for the next 
operation. The compressing hooks drop and the 
tied sheaf falls on the ground. The sheaves are de- 
livered at a distance of about 12 ft. apart. The 
main points of difference between the present ma- 
chine and that exhibited last year refer to a reduc- 
tion of the motions and a general simplification of 
the whole apparatus. 

The second string binder is that exhibited by the 
Johnston Harvester Company, of Chiswell-street, 
London. This binder is attached to an ordinary 
harvester. The grain in working falls always in- 
side the string, the end of which is gripped by a 
jaw underneath the table. ‘The string is passed 
through the needle, which has two motions. It 
passes the string round the sheaf, and descending 
through the table brings the body of the string 
in contact with the fixed end. Beneath the table 
the body and end of the cord are caught up, and 
by the combined action of a finger, a hook, and 
a claw, a good knot is made, and the body part 
of the string is severed by a knife at the knot 
from the portion which is being reeled out from 
the bobbin. The sheaf falls to the ground, the 
needle returns to its original position, and the 
work continues. The string is capable of being 
tightened around the sheaf, giving any desired ten- 
sion at the will of the driver. The machine operates 
without jerking, and the arrangements for tieing 
the knot is most ingenious. 

The third string binder is that of Mr. J. H. King, 
which is exhibited by himself, and also by Messrs. 
Hetherington and Co., of Manchester. The sheaf 
is laid on the table, and is drawn across by teeth 
on to the binding platform. The shuttle arm rises 
and encircles the sheaf with string. The string is 
then cut, and the two ends are spun in position, 
and twisted and tucked in under the band, and the 
sheaf is automatically thrown on to the ground. 
These sheaf binders are to be tried at harvest 





* See ENGINEERING, vol. xxv., page 182. 
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time in the neighbourhood of Bristol, and doubtless | sizes and weights, at great depths of water at sea. Such NOTES FROM THE NORTH. 
. . . : * work +t certain at all, indeed quite the reverse ; all sub- ' 
considerable interest will be taken inthe trials. We] Worrls 00) Winco proves that the simplest oe gil. it's TDR pry ob Welncnion. 


shall duly report the results. 


STEAM Pomps. 

There are several stands at which good shows of 
pumps are made, but they are for the most part 
those of well-known makers, and of equally well- 
known patterns, and so do not require notice at our 
hands. The Coalbrookdale Company come partly 
under this category with Parker and Weston’s 
patent steam pumps, of which they exhibit several 
varieties. They have, however, one or two new 
arrangements of this pump, which we shall notice 
here. The first is a direct-acting pumping engine 
with a 16-in. cylinder and 24-in. stroke. It has a 
double-acting ram 8 in. in diameter, and is fitted 
with cataract cut-off gear. These ram pumps are 
well suited for high lifts in mines or quarries. 
They are very portable, and can be easily taken to 
pieces and removed, They have multiple valves, 
that is, several small india-rubber valves arranged 
concentrically, thus eliminating the noise which ac- 
companies the working of large valves. This pump 
is arranged in another form for low and medium 
lifts. The Coalbrookdale Company also exhibit 
several other forms of this pump, one of which is 
for pumping tar—which it does at the Show—whilst 
another is for forcing slip into filter presses in pot- 
teries, It is automatic in its action, and regulates 
its speed according to the pressure in the press. 
Messrs. Thwaites and Carbutt, of Bradford, exhibit 
one of Sturgeon’s direct-acting compound steam- 
pumping engines. It has two high-pressure cy- 
linders llin. in diameter, and one low -pres- 
sure cylinder 26in. in diameter, the rams being 
7 in. in diameter and 2 ft. stroke. ‘This pump 
is adapted to deliver 10,000 gallons an hour to 
a height of 700 ft. Messrs. Spencer and Gillett, of 
Melksham, have a variety of small steam pumps of 
their special manufacture, including steam fire- 
pumps, single and double-acting donkey pumps. 
‘The special advantage claimed by the makers for 
this pump is that the velocity of the upstroke can be 
instantly adjusted to a slow speed while pumping, 
no matter how high the boiler pressure may be. 
This is effected by a simple arrangement consisting 
of a slide valve on the back of the main valve. A 
sufficiency of steam, and no more, is admitted below 
the piston to raise the ram while the full boiler 
pressure continues to operate on the downward or 
forcing stroke, 

We must defer until next week our notice of the 
other classes of numerous other exhibits at Bristol, 
including implements of all kinds, 








RAISING SUNKEN VESSELS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Mr. J. Dixon, of London, published in your 
number, June 14, 1878, his plan for raising the Vangnard 
and Kurforst ; the matter being most important, fully 
deserves public consideration. 

1. On Mr. Dixon’s data the tops of his stools cannot 
measure less than 120 ft. by 120 ft. ; this platform being the 
fundamental basis of structure, must be very strong, 
having to stand the vicissitudes of navigation, and the 
still pe dangerous chances possible at grounding over 
wreck. 

2. The four legs or tubes at corners, 140 ft. long, can, 
in pairs longitudinally to wreck, be pan d stayed their 
length ; but crossways of wreck from platform to tube ends, 
no fixed stays can be applied at all except temporary ones 
for navigating and grounding structures, and these only 
half lengths of legs about and to be taken away, when 

unded, so that 80 ft. or so of each leg while floating will 

terally depend on nothing else than its own intrinsic 
strength to resist against chances of navigation and the 
infinitely more dangerous possible accidents when settling 
down over wreck, and just when grounding. The least 
damage then to any leg may, and indeed most likely would 
cause total loss of the structure. 

3. The four legs will not possess buoyancy to float all 
superincumbent weight, and laterally this an 
structure has no stability whatever. How is this indispen- 
sable standing stability to be imparted, and over and 
above this, the strength to resist the enormons load of 
the vessel, say, 6000 to 9000 tons, and the stress it will 
be ex: to when so loaded must be met. 

4. Nautically, this structure will be excessively top- 
heavy ; to impart to it the indispensable stability and 
buoyancy, for its being towed to sea safely may require 
additions so extensive that the whole character of 
the structure will be transformed scientifically, technically, 
and doubly so a 

5. When and how are these huge stools, more than 160 ft. 
high, to be erected, completed, and floated? Noexisting dry 


dock is suitable. 
_ 6. The data ting sea bottom on which vessels lay 
is too vague; no definite opinion can be based on such as 


to the probable results of any attem: operation. 
7. The only certain thing fa that Eee obbiae te be passed 
under keel will be very many indeed, all of the largest 








operation to a 
diver in comparatively shallow waters, at great depths 
becomes, by comparatively small but unadvoidable impedi- 
ments, an impossibility. 

8. If on more precise surveys, the sea bottom ees as - 
fect as required, a plan is ready, free from all the doubts 
difficulties, risks, and uncertainties of Mr. Dixon’s (except 
those inherent to divers), sure in its effects, applicable 
much less time, much more economical and cheaper in first 


cost. 

9. Professionally it may be stated that salvage of 
wrecks deeply embedded or even i 80, sides 
or one only (often the case) cannot possibly be profitably 
attempted by any system Speeeing 6 high pressure 
pneumatic diving and chains asin Mr. Dixon’s, ow 
a apparatus as published in your number of May 25, 
1877. Neither mode of operating affords a certainty of 
obtaining a ast hold of wrecks or even such a one 
as will assure that the wreck will be detached or started 
from the bed on which it seemingly is laying hardfast (once 
started, lifting it is cumpneatinat easy). 

10. It may also be safely staked that lifting power is 
unlimited, the only element wanting for successful wreck 
salvage is the means of obtaining with certainly a hardfast 
hold of wrecks at any depths in any position whatever 
found, embedded deeply or not; this without high-pres- 
sure pneumatic diving or chains whatever. 

11. It —— is quite evident that such a means being 
found practically available, then wreck salvage, sub- 
marine operations, deep-sea fishing, and treasure trove 
—_ could be carried on with certainty and most pro- 

12. 4 conclusion this La pay Ye peat gs means of getting 
with certainty a hardfast hold of wrecks of any size from 
the largest to least size, deeply embedded or not in any 
position found, at any depth without high pressure pneu- 
matic diving or chains whatever, without risks or dangers 
to attendants, exists and is a practical reality at the 
disposal of any satisfactorily refere application for 
it being assumed that it will be deservedly considered and 
acted on. 

In your number of November 16, 1877, I think you 
kindly published a note of mine respecting my system of 
water ballasting iron vessels, as most successfully applied 
to the Assyria, of Genoa, and the Scio, of London, two 
steamships built and engined by me, the Scio being in- 
cidentally most favourably noticed by Mr. Martell, chief 


inspector of Lloyd’s, in a report on water ballast. Trust- 
ing you will sienes publish the above letter in an early 
number, 


I remain most truly yours, 
I. A. WESTERMAN, 
Civil, Technical, and Naval Engineer. 
Genoa, Italy, July 3, 1878. 





To THE Ep1ToR OF ENGINEERING. 

Srr,—The recent failure of the attempt to raise the 
Eurydice again brings before us the urgent want of some 

ractical method, by which heavy submerged bodies may 

successfully brought to the surface, more especially 

as the presence of such obstructions must necessarily in- 
crease the dangers of our coasts. 

Numbers of methods have doubtless been brought before 
the Admiralty with this view. Some have been worthless, 
others have, to a in extent, moved a step or two in 
the right direction, but thus far it would appear none have 
given sufficient promise of success to cause the adoption of 
~~ one of them. 

have recently investigated a number of the different 
patents on this subject, and the conclusion I am obliged to 
arrive at is, that the best of them require a long duration 
of surface work, which renders them absolutely useless in 
our variable climate. 

In your last week’s issue you gave drawings and explained 
a method recently patented by Mr. Halpin, who proposes 
— couple of towers to be sunk at the sides of the 
wreck and communicating with the atmosphere. Let us 
suppose such towers in use working at a. wreck, say ata 
depth of 120 ft. at high water; bee Aye 2 require to be 
at least 130 ft. in length. In still water these towers 
could no doubt be m from one part of the wreck to 
another, as suggested. But during the run of the tide they 
would be with great difficulty held in position, if not 
rendered totally unmanageable, and the time taken up in 
securing them from canting, would only be so much time 
lost, as it would [not in any way snledtalie advance the 
work of raising the wreck, as all operations upon her would 
have to be suspended, and thus practically a very large 
amount of surface work would be required by this system. 
Even supposing that such towers were successfully sunk 
and anchored to the bottom, few men knowing anything 
of the subject would care to work in them, as the d i 
of one of the anchors or a heavy run of the tide woul 
materially affect their stability and thus increase the 
dangers of diving in no small Lm mers 

I am, Sir, your obedient servant, 
J. A. GRAHAM. 
Sherborne Lodge, Werter-road, Putney, July 10, 1878. 





Water Suprty or Fromz.—The sinking of an experi- 
mental well at Egborne, by the contractor, Mr. Charles 
Barnes, to whom the work was let by the Local Board, is 

rogressing satisfactorily. When 23 ft. had been reached 
ene was tried in the presence of Mr. Tomlinson, the 


engineer, andat a further depth of 3 ft. or 4 ft. 
ee present a) it i 

supply is copious. 
few days with a steam 


ppearances it is believed 
The copay wn be fully tested in a 





warrant market was dull, and prices a 
ton. Business was done in the morning at 50s. to 49s. 114d. 
cash, and the market closed with sellers at the 
uotation. There was a further decline in the afternoon, 
rom 49s. 1lid. to 49s. 10}d., and the market ultimately 
closed with sellers asking 49s. 10}d.cash, and 50s.one month, 
and buyers near. The market was again dull on Friday, 
and prices receded 14d. per ton further, the week closing 
with prices 44d. per ton under those of the preceding Friday. 
There were transactions during the forenoon market at 
=~ grr yoy 9d. cash, -_ = ee with 
uyers at the lower quotation. uotations during 
the afternoon were dbs. 9d. cash on 49s. 10d. one 
month, and at the close there were buyers at 49s. 9d. 
cash and 49s. 10d. one month sellers asking 4d. per 
ton higher. Business was done on Monday, forenoon at 
49s. 8}d. cash and 49s. 10d. one month, and sellers very near. 
The afternoon market was quite idle and no business was re- 
at the close offered 49s. 9d. cash and 49s. 10d. 
one month, sellers very near. The market was beg quiet 
and idle yesterday forenoon, and prices went back 1d per 
ton. Business was done during the forenoon at 49s. 9d. 
cash, and (the market closed with buyers at that price. 
In the afternoon the cash price was 49s. 8d., and 49s. 9d. 
fourteen days was also acvepted, and at the close there 
were buyers remaining at 49s. 8d. cash and 49s. 9d. one 
month, with sellers near. The warrant market was stead 
this forenoon, and a business was done at 49s. 7}d. 
cash, with sellers over at the close, and buyers offering 
49s. 7d. per ton. No business was re in the after- 
noon, and the market closed nomi at the forenoon 
rices. Generally ing the market has been very 
ifeless for some days, and when buying is feeble, the 
market appears to fall of its own weight. The demand 
for pig iron, both for shipment and for home consumption 
unprecedentedly quiet, and most brands can be had 
on easier terms than were pees cede coas nen 
Atleast four brands of makers’ , including Gartsherrie, 
Eglinton, and Coltness, have been reduced in price 6d. per 
ton. Shipments continue on an exceedingly discouraging 
scale, and the surplus production is being quickly trans- 
ferred to the public warrant stores. Last week’s shipments 
—. to — pee as ag t pe tons in ys 
spon wee year, thus ga 
oft. An additional blast furnace has cS i in a 
Clyde Iron Works—Messrs.. James Dunlop and Co.—and 
the number in actual operation is now increased to 95 as 
com with 109 at the same time last year. Iron still 
continues to be sent into store, and the stock with Messrs. 
Connaland Co. up till last Friday was 180,814 tons, or an 
increase of 1643 tons for the week. 


Steam on the Vale of Clyde Tramways.—Major-General 
Hutchinson, one of the Board of Trade railway inspectors, 
has just cabusitter ne Mepennte menet) Fon the manner in 
which steam power has vey hy vortig the working the 


tramways between G! yi - 
ing, he reports fa of the working of the line, es- 
ially as the non-emission of steam, smoke, and 
ot air from the locomotive sufficient to annoy the pas- 
sengers ; and in concluding he makes several recommenda- 
tions, one of which is that the time in which the run of 
14 miles should take 12 minutes, instead of 9} minutes, 
eee an average of five or six go He would limit 
the of the engines to 8 miles an hour. 


The Fifty-one Hours’ System in the may eg a 
—Following in the lead of the North way 
directors, who have increased the So at df ead their 
rea gs in the locomotive ——— a 
stated that a well-known firm of engineers in G 
had intimated a reduction in wages, have off to with 
draw it on condition that the men work 54 hours instead 


51 hours per week. It is said that the su of an increase 
in the working hours is being consi not a few em- 
ployers as a step which must ultimately be taken if they 


are to compete favourably in the market with other 
countries. 

Mineral Oil Works’ Fire.—On Sunday last a most de- 
structive fire broke out at the North British Oil and 
Candle nap Sp hage at Lanark. At first it was 
estimated that age to the extent of 20,0001. had been 
done, but it has since been discovered that 
valuable machinery on the establishment has 
seriously injured as was believed. 


TASMANIAN TIN.—Tasmania is rapidly 
second Cornwall in the quality and extent 
supplies. Four years since, the value of tin 

from the colony was barely 70001., while in 1877 
the value of the tin e was nearly 270,000/., while the 
trade has received a h of a 


portion of th: 





idly becoming 
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STRAW ELEVATOR AT THE BRISTOL SHOW. 


CONSTRUCTED BY MR. J. D, GARRETT, ENGINEER, BUCKAU, GERMANY. 



































































































































Amonest the few mechanical novelties which we 
have found at the Bristol Show is the straw elevator of 
Mr. John D. Garrett, of Delahay-street, Westminster, and 
Buckau, Magdeburg, Germany, and which we illustrate 
herewith. The main object had in view by Mr. Garrett 
when designing this implement was to simplify the con- 
struction of elevators and so to arrange them that they 
might be adjusted to any desired angle while working 
without disturbing the driving mechanism. Mr. Garrett 
has succeeded in producing these results in a very 
satisfactory manner. From our engraving it will be seen 
that the horizontal frame A which carries the elevating 
trough is attached by a centre pin to the fore carriage 
and is su ted at its hinder end by a pair of adjust- 
able travelling wheels. The frame is quite free to turn 
in either direction on the centre pin, and to permit of 
this the hind wheels have each, as their axles, a swinging 
bar. When these bars lie in a line transversely with the 
frame, the hind wheels will, when the elevator is being 
moved, follow the course of the wheels of the fore car- 

. When, however, the fore wheels are fixed, which 
they are when the elevator is in use, the axles of the 
hind wheels are set in lines radiating from the axis of 
the centre pin, as shown by dotted lines in the plan Fig. 3. 
The frame can then be turned round the centre in any 
direction to suit the work; it can in fact be made to 
strike a circle. Upon the centre pin a horizontal belt 
pulley F is mounted, and this receives motion from 
either horse or steam wer. The pin also carries 
on its upper end a bevel wheel, in gear with which 








is a bevel pinion G carried by a transverse shaft, and 
on the end of this shaft is a pulley which gives 
motion to the endless elevating web. The elevator 
trough has bearings in the underside of the frame to 
receive a transverse rod which carries at its ends a 
pair of nuts Q for receiving a pair of elevating screwed 
rods R. These rods are fitted at their lower ends with a 
pair of worm wheels, and the foot of the screw revolves 
in a pocket hinged to the rear end of the horizontal frame. 
These worm wheels are driven by worms mounted on a 
transverse shaft V having its bearings on the hinged 
sockets, and by setting them in motion the trough is 
raised to any desired angle of elevation through the 
action of the screwed nuts which support the trough. 
By reversing this motion the trough is gradually brought 
down to its lowest position, when it will rest on supports 
at the rear of the horizontal frame. By continuing this 
lowering action of the screwed rods, the nuts will be 
drawn down clear of the trough, and the elevating screws 
connected together by the transverse nut rod eventually 
rest upon the frame in their proper position for travelling. 

When it is considered that ordinary elevators have to be 
stopped in their working before the angle of delivery can 
be altered, it will be seen that Mr. Garrett has effected 
a very material improvement in this class of implement. 
This apparatus can be made to sweep through half a 
circle when working with the machine, and this without 
altering or deranging the driving gear. When working 
with horse for stacking hay and the like it will make 


thecomplete circle over uneven ground. A considerable 








The elevator 


saving of labour is clearly effected here. 
exhibted will deliver to a height of 24 ft. perpendicularly 
from the ground, and packs up compactly for travelling. 








Lonpon AssocrIaTION OF FOREMEN ENGINEERS AND 
DravuGHTsMEN.—The fifty-first half-yearly meeting took 
one on Saturday, the 6th inst., at the Cannon-street 

otel, and was very numerously attended. The election of 
Mr. W. Laidlaw Smith (of the Thames Steam Tug Com- 
pany) and Mr. Edmund Clayton (of Messrs. Hayward 
Tyler and Co.) as ordinary members, and of Mr. George 
Hatch (of Henrietta- street, Covent Garden), as an 
honorary member, constituted the first. business of the 
evening. Afterwards the auditors, Mr. Ronald and Mr. 
Fielder, introduced the balance-sheet for the past half-year, 
with their report thereupon. These documents were of an 
extremely gratifying kind, and they indicated a steady rate 
of progression in respect to the funds of the Institution and 
its ister of members. The nd total of moneys in- 
vested under the headings of “ Srdinary,” ** Superannua- 
tion,” and ‘‘ Widow and Orphans,” now amounts to 
24771. 2s. 8d., whilst the number of members of both 
classes is 374. Both the balance-sheet and financial report 
were unanimously received without discussion, and when 
the chairman (Mr. Joseph Newton, C.E.), had expressed 
his gratification in witnessing the solid advancement of the 
society, Mr. Edwin Elliott proceeded to read a paper on 
“‘A New Form of Boiler for Steam Launches, Canal 
Barges, &c.’’ The inventor stated that his plans had been 
successfully tried in practice by the Grand Junction Canal 
Company. A discussion followed, and the election of Mr. 
Anderson as an auditor, and of Mr. Saxton and Mr. Bragg 
as members of committee closed the proceedings. 
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PORTABLE FORGE AT THE BRISTOL SHOW. 
CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 


FIC. ls 











We give, above, engravings of a very neat type of 
portable forge lately brought out by Messrs. Thwaites 
and Carbutt, and exhibited by them at the Royal Agri- 
cultural Society’s Show, at Bristol. The arrangement is 
shown so clearly by our illustrations that but little descrip- 
tion will be required. As will be seen, the forge is made 
of wrought iron, and is very light and strong, while the 
blast is supplied by a small Root’s blower of the latest 
pattern driven by a pitch chain direct from the rim 
of the handwheel. All gearing and belting is thus 
dispensed with. The forge is also provided with a 
form of tuyere, as shown by our engraving, the blast 
passing through a cast-iron grid. Air circulating 
around the underside keeps the parts cool. The power 
required to drive the blower is very small in proportion 
to the blast produced. With a No. 3 size of this forge it 
is stated that a piece of 2in. square bar iron is heated to 
a welding heat in four minutes, the handwheel being 
turned at the rate of 30 revolutions per minute. There 
is a lid at the lower part of the tuyere, which is opened 
to clear the tuyere of any ashes that may get lodged 
there. 








THE MEGAPHONE. 

Tue New York Herald of June 22nd is responsible for 
the following description of Professor Edison’s new appa- 
ratus the ‘“‘ megaphone.’’ Our quotation is taken from an 
account given by our contemporary of a visit of one of its 
reporters to Professor Edison’s laboratory at Menlo Park, 
New Jersey. The Herald’s statement is as follows : 

‘* Notwithstanding the heavy drains on his intellect by 
the numerous wonders in process of construction in his 
laboratory the professor continues daily at work perfecting 
his megaphone. Yesterday he placed the field megaphone 
in front of his laboratory and gave the rubber tubes to the 
writer, so that he might personally test its strange power. 
Then he hurried across lots nearly a mile, and standing on 
the brow of a hill whispered, ‘Do you hear this?’ The 
words came distinctly, notwithstanding quite a breeze was 
blowing at the time. When he spoke in his ordinary tone, 
the words reached their destination as distinctly as if the 
distance intervening were a foot instead of a mile. ain 
he whispered, giving the legend of Mary and her little 
lamb. Every word was heard by the writer with perfect 
distinctness. 

** While the megaphone was telling the story of Mary, 
the postman came with a bundle of letters, and the pro- 
fessor hurried back to his office. Several of those missives 
were from deaf people in all parts of the country. Some 
were very amusing. One writer from a Western town said 
that he was a lawyer, but that he experienced much diffi- 
culty in trying cases in court by reason of his being partially 
deaf. ‘Send one along,’ he wrote. ‘I know it is five feet 
long and a bulky object, but that don’t make any difference ; 
so long as I can hear with it Iam satisfied.’ As he laid 
away the missive Professor Edison laughingly remarked, 
‘ If that lawyer levelled one of the megaphones at a Western 
judge he would fine him for contempt of court.’ 

*** You havea great many letters from deaf people, I 
suppose?’ queried the reporter. 

**A hundred a day,’ replied the- professor. ‘I had no 
idea so many were afflicted, and lots of them come here 
personally. There was a poor fellow here the other day 
who made me more rejoiced at my discovery of the mega- 
phone than I was ever before or ever ex to be. He 
came in modestly and asked me to show him one. He was 
an old man and very, very deaf, so that I had to shout with 
all my lungs to make him hear. I took one down and put 
it to his ear. Then I played the organ over there. You 
ought to have seen that poor old man’s eyes sparkle,’ con- 
tinued the professor. ‘ He said, ‘‘ God be ; that is 


the first time in twenty years I have heard the sound of 
It made me feel good.”’’ 


music. 





** Among the scientific visitors who have recently ex- 
plored the mysteries of Menlo Park were M. Andre, director 
of the observatory at Lyons, France, and M. a pro- 
fessor of physics of the Lycée at Paris. They had just 
returned from the Rocky Mountains, where they had been 
to observe the transit of Mercury. They expressed them- 
selves highly pleased with the various inventions of Pro- 
fessor Edison and made a number of curious iments 
with some of them. What pleased Professor An most, 
however, was the ‘vocal engine,’ a diminutive apparatus 
which revolves a wheel by the sound of the voice. Wind 
will not move it, however strong, but a whisper causes it to 
revolve. In speaking of it Professor Edison was exceed- 
ingly nonchalant. ‘ Oh, it don’t amount to anything for 
practical purposes,’’ he said. ‘I got it up only for 
amusement.’ ’’ 





H.M.S. “ IRIS.” 

WE quote from the Times the following particulars of 
the trials last week of H.M.S. Iris. Particulars of the 
Iris and her machinery will be found on page 481 of our 
twenty-fourth volume. Our contemporary says : 

‘* Whatever doubts may have been entertained with re- 
spect to the speed performances of the Iris, steel despatch 
vessel, were conclusively set at rest by the long and varied 
trial to which she was subjected on the measured mile in 
Stokes Bay last week. She was proved to be not only the 
quickest ship in the Navy, but the quickest ship afloat, 


having surpassed the highest speed realised by the Light- 
ning, torpedo vessel, and even outetripped the most 
sanguine expectations of Mr. Barnaby, her designer. The 


Iris was in every respect an essentially experimental craft. 
There was nothing resembling her in the service with 
reference to the proportion of midship section to length, 
the extreme fineness of her entrance and run, and the ratio 
of her enormous horse power to displacement; and asa 
result there were only very imperfect data to guide the Con- 
structive Department as to her probable performances fiom 
the actual performances of previously existing ships. It was, 
therefore, necessary to obtain a constant for guidance here- 
after, and to establish her coefficients, and this was rendered 
all the more indispensable, seeing that the Mercury, a 
sister vessel, in which everything has been sacrificed to 
speed, was being rapidly brought forward at Pembroke. 
The results of her first trial at Portsmouth were un- 
doubtedly disappointing. Mr. Barnaby had calculated that 
with the engines developing 7000 horse power, a o 
174 knots an hour might be realised; but the re- 
mained that, while the engines indicated 500 over the con- 
tract power, the full power runs only gave a mean s 


of 16.6 knots, the revolutions per minute being 91. ere 
were, however, grounds for thinking that the com tive 
failure was due, not to the form of hull, but some 


defect in the machinery. The Iris was propelled by two 
four-bladed screws, each 18} ft. in diameter, with a pitch 
of 18 ft., the joint disc area being considerably greater in 
proportion to the engine power than is common in single 
screw ships, while the 

ceptionally large. On the trial it became evident that the 
engines were oem by the screws, and that the 
friction and drag which were set up materi ted 
from theeffective power of themachinery. It rdingly 
arra’ , for experimental purposes only, to remove two 
of the four blades on each fan and to ‘¢ a series of pro- 
gressive trials in order to see what improvement would 
result from a reduction of the blade area and a consequent 
relief to the engines. According to an oe has 
been made by Mr. W. H. White, of the Admiralty, the 
highest power developed under the novel conditions was 
4369 horses, the corresponding 153 knots, and 
the revolutions 89. With the four-b) screws 15} 
knots had required 5250, horse power, and 4369 horse 


power would have sufficed for 144 knots only. It 
was not considered desirable to press the extempori 
two-bladed screws by running at any higher , nor 





surface of the blades was also ex- | practical limi! 


Jones, and the trial was su by Mr. Nathaniel 
Barnaby, Director of Naval ction; Mr. J. Wright, 
ineer-in-Chief at the Admiralty ; Mr. Icely, 
Depart Saad Min, Dienge Tusmeame the eat oer 
ment ; ani rge Thompson, the - 
neerof theship. Mr. Froude, Jun., and Mr. Heensl vere 
i of taking electric 


While the diameter had been reduced the pitch had been 
increased, the ratio of screw disc to area of midship sec- 
tion being thus much less than on the original trial. The 
blades were smoothed to t fricti i 
had been tapped into the 
the screws to the shafts, for the p’ 
wave which has been found to f 
whereby the resistance y cee which 

tend in passing through the water isaugmented. The 
of the trial was in every respect more than 
Four full-power runs were made on the mile with the 


following surprising results: S at engines, Ib. 5. 
vacuum, 27in.; revolutions, 96 starboard and 98 port; 
horse power, 7734.85 ; speed of , 18.572 knots. The 
engines thus rey oe full horses more than the 
contract ; while the ship moe. the two knots in excess of 
the speed obtained from the screws, and fully a 


knot more than the Constructive ent antici 


to get out of her. Four runs at 1 Rage ve 5132.16 
horse power, with 86 revolutions. This, as have been 
seen, was the utmost realised at the original trial 


with 7500 horse power and 91 revolutions. runs at 
12 knots gave 1837.14 horse power, with 62 and 60 revolu- 
tions, and two runs at 8 knots gave 607.25 power, 
with 41 revolutions. The engines were also turned as 
slowly as possible with the steam at only a little above the 
atmospheric pressure, when the following data were ob- 
tained : Revolutions, 24 starboard and 19 port ; vacuum, 
28 in. ; power indicated—starboard engines, 127, port, 59 ; 





making a total of 186 horses. There were any 
Mocicrapel — x although at the Iitvectnes = the 
of the ship was ve. - 
Seememnan adie easale tall tne ip were so eitidealony 
that further experiments are superfluous, and similar pro- 
llers to those of the Iris will be fitted forthwith to the. 
ercury.’’ 
SPRING SAFETY VALVES. 


To THE Eprrog or ENGINEERING. 
Srr,—In your issue of June there is a be of 


some forms of ing safety valves essrs. 
Alexander Turn all end Cero » and in notice 
an attack is made on the Board of rule for safety 


valves (‘‘ which is a half square inch of area for each square: 
foot of grate surface’). You say that Messrs. Turnbull 
and Co. state that with their valves one-tenth of this area 
is sufficient to discharge all the steam a marine boiler can 
make, with an increase of pressure of from 1 lb. to 3 lb. 
per square inch. This I simply deny, as it is both a 
thoughtless and ridiculous statement to make. For not 
only can Messrs. Turnbull and Co. not discharge all the 
steam with a valve one-tenth the area, but the valve illus- 
trated will not do it, eres near it, when itis of the 
le allows. The 


full size the Board of T 
however, must have been written by a wiser man than Mr. 
Turnbull, for it says, if this result can be insured, there is 
certainly no difficulty in D aime ede ty it. Certainly 
not, Mr. Editor; Mr. Turn has only to place a valve 
one-tenth the area required by the Board of Trade 
boiler, and show his performance, but he can neither carry 
away all the steam with a valve one-tenth, nor with one 
ten-tenths the size the Board of Trade allows. 

Let us take an example and we will favour Mr. ays 


bull and his views as as ever we can, by e 
smallest valve the Board of —a 8 in. valve 
re 
uare of gra’ % @ pressure 

and let the rate of combustion be 20 lb. of coal uare 
foot per hour, and the feed water at the gee 
temperature, say, 95. deg. Fabr. Does Mr. Turn mean 
to tell it in the ears of engineers that the spring safe 
valve illustrated in your ion cons i 
tothe Board of tions for safety, either o: 
one-tenth or ten-tenths the area of the Board Trade re- 


uirements, will carry awa ol oe one eeaeeee th 
dre fora period of 80 minutes Then I hin it will not 
do it, an ane to produce one within anything like 


_But I will go yet farther with Mr. Turnbull, I will allow 

him ten 3 in. valves, or one hundred of the smaller fry so 

strong]. recommended by him to the notice of 

to be fitted to one boiler, of 14 ft. of grate, and I will fit 
J 


ate al "the Bosna of Trade regulations 
undertake to relieve the boiler more 
one than he will with his 


oll 
what he can put forth’against the Board of 
ie to apply one pot ber boiler 
‘or the @ com: engineer mutually 
to be present at the tests; for I confess that I can 
carry away all steam generated by the fires and only a 


bit to spare. 
Tuomas ApAMs. 
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CUMPOUND ENGINES AND EXPANSION 
GEAR 


On Vertical C Engines Fitted with Correy’s 
Vorlable Bepension Gear.* 
By Mr. THomas Powxtu, of Rouen. 
(Concluded from page 505, vol. wav.) 

4. TRYALs or Steam ENGINES WITH AND WITHOUT 
VARIABLE Expansion on CoRREY’S SysTEM. 
I.—Trial of the Woo ag Pam ly at the Spinning Mill of 

M. Lavoisier, with Expansion in the Small Cylinder 

by the Lap Valve. 

The trials made in 1853 had given the following results : 

Load on the brake, in horse powers of 75 
ee [0.986 — horse 
power] 

Average pressure of the steam, in at- 
mospheres 

Consumption of Charleroy coal per hour, 
per horse power at the e, large 
and small togeten, having 10 per 
cent. of ash nantes for getting up 

Consumption of water, 
nsumption of wa “assuming an 
evaporation of 7 Ib. per pound of coal 23 lb. 

The trial made in 1869 was conducted by MM. Slawecki 
and Palier, civil engineers, Rouen. The following were 
the conditions and the results of the trial : 

Bot —The boilers, three in number, were of the 
ordinary type, having two heaters, without any feed-water 


86.80 HP. 
4.50 atm. 


3.285 Ib. 


heating apparatus. ‘Two of these boilers were con- 
structed in 1852, the third was added some years later. 
They were, at the time of the trial, in good wor xing order. 
Length of the boilers... dee a 10} 
Diameter of the boilers .. eee 8 3 
Length of the heaters... Pe 27 10 
Diameter of the heaters .. 1 ll 
Total a surface ‘of the three 
boilers 1465.5 sq. ft. 


Engines. —In ‘consequence “of the fixed. arrangements of 
the shafting for bo the mill, it was not practicable to 
increase the speed of the engine ‘when the alterations were 
made. The speed remained, therefore, the same as before. 

Number of revolutions per minute, by 


the counter . 25.525 turns 
Diameter of the large piston = : ake “4 
Sale i a 
Stroke of the small piston gt oim 


General Conditions ba the Trial.—The preliminary ar- 
jae em ents having taken more time to complete than was 
ted, the load on the brake could not be definitely 
settled until 11 hours 20 minutes, when the trials for eva- 
poration and for consumption were commenced. At this 
pa Ros Si Gpene ak | end tay tien, parity 
heres, or 71.3 lb. uare inc e y 
extinguished, ‘were ve ted from the coal which was 
weighed out for the trial. The engine was started at 
ll it hours 30 minutes. ; it was stopped at 5 hours 52 minutes, 
after having’worked for 374 minutes, and after 392 minutes 
of stoking. Atthis moment the pressure in the boilers 
had returned to 4.85 atmospheres, t: ange yy com- 
The fuel was C «he = 
small together, of medium  -. containing 
cent. of ash, according to the results of the 
Numerous di were taken by means of two of 
MeNauglit’s indicators applied to the upper ends of the 
eylinders.. It is to be regretted that, with the arrange- 
ments which were made, diagrams from the other ends of 
the cylinders could not be obtained. 


Resvutts OF THE TRIALS. 


Eva — ! 
ture ef the feed water .. 79 deg. F. 
Tota time of stoking 392 min. 
Mean in the boilers (absolute) 5 atmos. 
a of the steam 307.6 deg. F. 
water at 79 deg. Fahr. evaporated hy 22 cub. ft. 
Weight ofthis water. 051 Ib. 
— of this water reduced to the 
temperature 82deg. Fabr.... w —-:15,360 Ib 
Total weight of pe 2,315 ,, 
” » i 361.6 ” 
. 1953.6 ,, 
Water re 79a —— PYvabr. — et per o. 
Water at +S deg. Fahr. evaporated per at en 
nd of pure coal 8.19 ,, 
ater os . Pahr. evaporated per 
coal > 6.634 ,, 
ren as 80 dee. Fahr. evapora per 
pound of pure coal oF 7.85 ,, 
Consum ption per effective Horse Power : 
Load on the brake 0.960 Bgtioh hor 75 
ry dtres (0 ish horse 
er) . ae : od . 143.7513 HP. 
Total time of the trial... .. 874 min. 
— sualogeamyes per horse power per 
‘ a eee br Ib. 
Con having 10 per cent. ue ae 248, 
ol having se 2.180 ,, 
Wane consumed "per eftective horse 
power ... tee 17.856. ,, 
Di 
‘Aven of the large : « 964.3 sq. in 
Speed of the large patos rl maths 
ri) 
oo le liars ei arue me vinceaanar Ty 





. ages weed bate the Institution of Mechanical Engi- 
ueers at the Paris meeting. 


ENGINEERING. 

Average length of ordinate for - —_ 

cylinder per square inch ; 8.53 Ib. 
Area of the s cylinder 4. -+ 258.1 sq. in. 
Sectional area of the piston rod ate 5.22 ,, 
Speed of the small piston in feet per 

minute ... bes on sd oa 7.03 ,, 
Average length of ordinate per square 

inch 48.91 Ib. 
Average indicator horse power for the 

two pistons... 173.32 HP. 

It ap from various trials made subsequently, that 


the indicated pressure under the pistons wa@lessithan that 
above the pistons. After making the neoessaryseerrections 
the real indicated, be the sue faa — is 


oom aed 10 per cent. ash “ 
re coal ‘a ons we 

II. Her esac Engines of M. Fauquet Lemaitre, 

with Correy’s Variable Expansion. 

These engines, two in number, are coupled; and work to 
a common crankshaft and flywheel. They were 
in 1875, and they were tried in June, 1876, M: H. 
Roland, engineer-in-chief of the Norman Association of 
Proprietors of Steam Machinery. 

Boilers.—There are two boilers for generating steam, of 
the ordinary type, with three heaters; and a thitd boiler 
employed for heating the feed water. This heating appa- 
ratus was not at work during the trials, and the products 
of combustion were discharged directly into the _— 

¢. in. 


Length of the boilers ‘ eee a7 7 
Diameter of @ fod ose 3 7 
Length of = heaters... os 53.1 
Diameter o' oa 1 ll 
Heating ean of the three boilers «» 2152 sq. ft 
Steam Engines: 
Diameter of the large pistons ... «. 41.34 in. 
rods of the large pun 4.17 ,, 
Stroke of the large pistons ° - 6 ft. 6 in. 
Diameter of the small pistons .. 20.67 in 
rods of the small pistons 3.7 4, 
Stroke of the small pistons _... 4 ft. 8§ in. 
Revolutions per minute, by the counter 29.6 turns 
RESULTS OF THE TRIALS. 
Evaporation : 
Temperature of the feed water... .. , 87.7 deg. F. 
Water delivered to the boilers .. _ 65 c. ft. 


Weight of this water 080 Ib. 
Average pressure inthe boilers (absolute). 5. Bt atmos. 


Temperature of the steam 4 deg. F. 
Weight of the water reduced to 32 d eg. 

Fahr.... -- 61,068.3 Ib. 
Total coal consumed, including the coal 

for getting up steam ... 9411 Ib, 
Ash 10.3 per cent. 970 ,, 
Pure coal . es i, (ee te 
Water at 87.7 deg. Fabr. evaporated 
wa pound of total coal am -- 6,809 ,, 

ater at 87.7 deg. Fahr. evaporated 

per pound of pure coal ps sm oo henhies 
Water at 32 deg. Fahr. evaporated 

per pound of total coal nee --. 6.489 ,, 
Water at 32 deg. Fabr. evaporated 


per pound of pure coal 7.234 , 
Diagrams.—Diagrams were taken simultaneously from 
the four faces of the pistons, by means of eight Richards 
indicators, twice per hour. 


Area of the large pistons a 1342.5 sq. in. 
Sectional area of the large piston rods" | A a 
Speed i the large neni in feet, ~ 

mina st a ae 384 ft. 
Average f inates o! 

naan 5.23 Ib. 

for the large sialon pe per 4 

square inch * below 4.04 ” 
Area of the s mall pistons, on .. 9335.5 sq. in. 
Sectional area of the small piston rods... 10.75 ,, 
Speed of the small ae, | in feet per 

minute ... bs .. 287.3ft. 
Average ordina’ ‘ol pressure 

for the small pistons =} { era * = Ib. 

pounds per square inch... ” 
Average indicator power... 354.7 HP. 

Consumption : 

Duration of the trial . 749 min. 
Weight of water at 87. 7 deg. Fabr., 

consumed per hour _... 5155.3 Ib. 
Water consumed a hour per indicator 

horse power 14.43 ,, 
Coal having 10.3 per cent. ash per indi- 

cator horse eed 2.125 ,, 
Pure coal 10. per cent. “ash per indi- 

cator horse ed we 

It may be ~— ed that for this and the ; P’ trials 


no account has been taken of the steam con in the 
pipes and the jackets. In the following trial, which was 

very complete, these particulars were noted, and are here 
given. 


Ill. Woolf Engine at the ene of MM. Waddington, 
Sons, and Co., with Correy’s Variable Expansion. 
The trial of this ,» which was erected i in 1876, con- 
ducted by M. H. , in October, 1877, was entered 
into with a view not only to ascertain the consumption of 
and coal, but also, by calorimetric e » to 
measure di y the feed water, and to the 
quantity of heat utilised. 





found to be 163. y 
Proportion of the effective | ~ —_— ~ " 
indicator power “ . 
Average indicated power ot nes 
Water consumed per hour per abies BRA veat 9 
horse power. th 15. TBbbee +) 
Coal consumed per hour | per indicator 
horse power a on 2.27 ,, 
2.15 :,, 





Boilers.—-The engine was supplied with steam from two 
boilers of different classes. 

1. A boiler, nooee.s return flues, and consisting of a cy- 
lindrical shell containing two large tubes 17 in. in diameter, 
with two heaters sineed underneath. The heating surface 
of this boiler is 570.3 square feet. 

2. A semi-tubular boiler, ha tubes of copper, and 
two heaters placed underneath. The tubes are very long, 
and are deficient in sectional area. The heating surface of 
this second boiler is 1022.2 square feet. re 

The coal used was Cardiff small ¢ ah 

Results of the Trials. —Inthe tri i 










the regular working of the engi pnsed in 
the jacket was returned? to the boilers) by a. specia } pipe. 
But, to ascertain the quanti of ab nbilised for he: ting 





up the before starting it,and for cond 
in to jacket whilst pleat Ew plowing 
on * ing the trial: ‘The re- 
turn tube for conden water from the} was closed, 
and the’ water was drawn off auto y, collected, and 
vor This experiment gave the following results : 
. To heat the steam pipe 59 ft. in lb. 
length, the jacket, an the cylinders, 
preparatory to starting the engine 224.7 
2. Condensation in the jacket, whilst the 
engine was at work, during a length 
of time equal to the ‘time of the trial 3648.1 
Say, together, 3872.81b. of water, at the temperature of 
the steam, returned to boiler, and to be:taken into account 
in the calculation of the/evaporation. 
Ev ation— Direct Measurement : 


ater returned to boiler 472.2 cub. ft. 
Average temperature sé 51.4 deg. Fah. 
>> pressure of the steam per 
square inch 67.3 Ib. 


314.8 deg. Fah. 
29,368.4 Ib. 


Temperature of this steam = 

Weight of the water at 51.4 deg. 
Fahr. es o 

Weight -* the water reduced to 
32 deg. F. 


28,884.6 , 
The boilers D agenaiel ‘in addition, the 3872.81.’ of water 
at the temperature 214.8 deg. Fahr.—the condensation 
water collected from the steam pipe and the jacket during 
the whole day. 


This weight of water reduced to the Ib. 

temperature 32 deg. Fahr. is . 2,943.3 
The total weight of water, reduced to 

32 deg. Fahr., aadaamad by the 

boilers is therefore... o 31,827.9 
Total coal consumed 5,137.6 
Ash... ied 712.2 
Pure coal . 4,425.4 
Water at 32 deg. Far. evaporated per 

pound of total coal .. 6.195 
Water at 32 deg. Fahr. evaporated per 

pound of pure coal . 7.192 
The fuel consumed in getting up steam 

is included in the foregoing. It is.. 529.2 


Diagrams. — Indicator diagrams were taken simul- 
taneously from the four faces of the pistons, by means of 
four Richards indicators. 

Average number of revolutions per 


minute ° 24.503 turns 
Area of the large piston os .. 1,073.4 sq. in. 
Sectional area of the large piston rod 13.0 ,, 
a ve the large piston, in feet per 

min 318.2 ft. 
ioumee ERE of the large {above > 774 |b. 

cylinder per square inch... ( below ” 
Area of the small piston... 253. 1 sq. in. 
Sectional area of the small piston rod 7.03 ,, 
Speed of the small piston, in feet per 

minute 232.4 ft. 
Average ordinate of the small { above 46.595 lb. 

cylinder per square inch... { below 42.811 ,, 
Average indicator power during - 

trial 137.88 HP. 

Conswmption—Direct Measurement : 
Duration of the trial ... 13.65 hrs. 
v—— of water delivered to the 
boilers 29,368.4 Ib. 

Deduct for leakages at the joints ‘of 

the pipe 274.7 ,, 
Weight Mot water consumed. by the 

engine 29,093.7 ,, 
Weight of water consumed by the 

engine per hour 2,129.8 ,, 


Weight of water consumed | by the 
engine per hour per indicator vasen 
wer . “ 


15.46 ,, 

Total coal consumed per hour’ 376.37 ,, 
Pure ” ” 324.20 ,, 
Total per indi- 

cator horse yore : the evaporation 

being 6.195 lb. per pound of coal... 2.78 ,, 
Pure coal consumed per hour per 

indicator horse power ; the evapo- 

ration being 7.193 lb. oe — 

of pure 2.33 ,, 

Calorimetric Consumption : 

Water expended per hour on trial ., 2,130.3 ,, 
Condensation in the jacket during 

the ¢ 267.2 5, 
These 267.2 Ib. of water at 314. 8 deg. 

Fahr., the temperature -of the 

steam, contain, as steam, English 

units of heat + 314,724.7 units 
The water returned to the boilers had 

retained (267.2lb. x 3148deg.=)... 75,567.2 ,, 
There remained in the jacket 

(814,724.7 —75,567.2=) ... . 239,157.5 ,, 
The — — of which as 

steam is Sie 203.06 Ib. 
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The engine has then expended per hour : 
Water delivered to the 
boilers per hour... ..» 2129.8 Ib. 
Heating of the jacket 203.06 lb. 
Say a total consumption 





per hour oe ina 23,333 Ib. 
Consumption per hour per indicated 

horse powcr, of water evaporated 

at a pressure of 67.3 lb. per square 

inch ... a 16.91 Ib. 


From this experiment it appears that the condensation 
in the steam jacket and the steam pipes, amounts to about 
9 per cent. of the weight of water consumed by the — 
This proportion is a little higher than that which has been 
determined in several trials in Alsace. The excess is ac- 
counted by the length of the steam pipe, amounting to 
59 ft. 

Verification of the Results.—The water from the con- 
denser was discharged into a rectangular tank, lined with 
zinc, into which it entered at one end, and from which it 
flowed out at the other end, after having passed thro 
openings made in a number of transverse partitions. The 
object of this arrangement was to maintain the surface of 
the water perfectly calm above the orifice of disc e, 
which was cut through a thin plate let into the side of the 
tank. On the eve of the experiment, the proper dimen- 
sions of the orifice were determined, such that there might 
constantly be a sufficient head of water above the centre 
of the orifice, for the discharge of the condensing water. 
That the quantity of water discharged by the orifice might 
be exactly calculated, it was necessary to ascertain very 

recisely the area of the tank. This was done in the 
Following manner: The orifice having been plugged up, the 
water was allowed to rise to the average height at which it 
was maintained os the regular working of the engine. 
The plug was then suddenly drawn, the level of the water 
fell a few centimetres, and the water was collected 
and weighed. This observation was repeated several 
times; each time the volume of water was divided by 
the height through which the water level descended in 
the tank. The average result of the observations gave 
an area of 14.204 square feet. The average head of water 
above the centre of the orifice during regular work having 
been found to be 7.992 in., twenty observations were made 
to ascertain the time required for the descent of the water 
level in the tank, from a head of 8.66lin. to 7.087 in. 
This was found in the following manner: The orifice, in 
thin plate, was closed by a piece of india-rubber, which was 
kept tight by the pressure of the water, and prevented any 
escape. When the level had settled and was measured, the 
orifice was suddenly uncovered, and at the end of five 
seconds, measured by means of a stop-watch, the orifice 
was suddenly closed, the water which was discharged was 
weighed, and the level in the tank was read. Ina letter 
dated September 21, 1869, addressed to M. Scheurer- 
Kestner, and published in the ‘‘ Bulletin de la Société In- 
dustrielle de Mulhouse,’ M. G. A. Hirn gives the follow- 
ing formula for calculating the discarge from an orifice in 
a thin plate, in French measures : 


28s a — 
wa,( "He = VH, j= 8. 
S = the area of the tank. 
H, = the initial height of the water above the 
centre of the orifice. 
H, = the final height of the water above the 
centre of the orifice. 
T = the time discharging, in seconds. 
g = the coefficient of gravitation. 
n= a sa contraction. 
8 e area of the orifice. 
For the w e V discharged from the orifice under a con- 
stant head H, 


V=(n s) Vigh=e(% H,- Vit, Wi. 


It is sufficient, therefore, in order to find the quantity dis- 
charged, to multiply the square roots of the head H by the 


coefficient en 
(Vii. V H,): 


The equivalent expression for this coefficient, in English 


measures, 18 
1638 Sf Je — 
<T(” H, ~ Vi, ): 


S= the area of the tank, in square feet. 

H,, H, = the initial and final heads of the water 
above the centre of the orifice, in 
inches. 

T = the time discharging, in seconds. 
Applying to this formula the numerical data above 
given, 
T = 5 seconds. 
Hy = 8.661 inches. 


H, = 7.292 ,, 
S = 14.204 square feet. 
Substituting these values in the above expression : 





1658 x 14.204 ile 
—— 3.661 ( V7.292 )=.141, 


the coefficient by which it is sufficient to multiply the 
square roots of the heads above the orifice, to obtain the 
corresponding quantities discharged per second. Two 
thermometers, graduated to tenths of a degree centi le, 
were placed, one in the condenser tank, and the other in 
the hot well. 

The mean height of the condensing water in the tank, 
above the centre of the orifice, was 7.992 in. ; and the cor- 
responding discharge is 

A/ 7.992 x .1141=.3226 cubic feet, 





h | P° 





say, per second 20.143 lb., since the water was weighed in 
stead of being measured. 
deg. Fahr. 
Mean temperature of the injection water 47.8 
” ” for condensing ” 80.6 
The weight of water leaving the condenser having been 
found to be 15.46 lb. per hour per indicator horse power, 


the weight of water per second will be 187.86 15.46. 


.5941b. for the average power during the trial. 

The weight of the water injected into the condenser was 
therefore equal to 20.143 lb., the total weight of water 
leaving the condenser, minus .594 lb. of water derived from 
the condensation of the steam, say, 19.549 lb, 

The number of units of heat found in the condenser per 
second is then (20.143x80.6 deg.) — (19,549 x 47.8) = 
670.544 English units. / 
The mechanical equivalent of a French unit of heat is 
425 ss equivalent to a value of 774.7 foot- 

unds for the English unit ; and the number of heat-units 
transformed into work per second is 181-67 = 24.981 
French units, or 96.545 English units. 

The steam having supplied the heat found in the con- 
denser, together with the heat transformed into work, that 
is to say, 670.544 + 96.545=767.089 English units ; the next 
inquiry is to find the weight of steam, at the average 
pressure of the day, which contained this number of heat 
units. It is equal to the quotient of this quantity of heat 
by the total heat of steam of the average pressure, 67.3 Ib. 
per aa inch, and temperature 314.8 deg. Fahr., or to 

: =0.6514 Ib. per second. From this 
1081.4+-(.305 x 314.8 FF 
value is readily ted the weight of steam per hour per 
horse power, or ——— 00 =17.01 lb. The quantity 
of water consumed per hour per indicated horse 
found by direct measurement to amount to 16.91 lb. 

The quantity of water employed for condensation, or in- 

jected into the mr, fia per indicated horse 
x 

wer, ted . =510.5 lb. at the tempe- 
ws 057.88 = 
rature 47.8 deg. Fahr. 

5. Conclusions.—The progress made by the engineers of 
Rouen in the construction of steam-engines may be summed 
up as follows : 





‘was 





Ib. 
Befure 1867, water per effective horse 
PY ny per hour... ooo od $. 
ter 1867, water per effective horse- 
power per hour... 17.856 


These consumptions, reduced for indicated horse-power, 
assuming a useful effect of 88 per cent., become 


Before 1867, water per indicated horse 


wer per hour... his ie. ote 20.24 

ter 1867, water per indicated horse 
wer per hour... sie om one 15.715 

In 1876, water per indicated horse 
power per hour... hia ove - 14.43 


The author of this paper would have been glad to com- 
plete it with precise relative to the economical ad- 
vantages of variable expansion by the governor, but un- 
fortanately time was wanting for making the necessary 
trials. It follows, however, from the statements of per- 
formance, that whilst M. Lavoisier’s engine, uuder the 
most favourable conditions, without variable expansion, 
consumes 15.71 1b. per indicated horse power per hour, the 
engines of M. Fauquet Lemaitre, worked by variable ex- 
pansion, consume only 14.4]b. In this case, there is an 
economy of about 8 cent. due to the employment of 
variable expansion. The economy by variable expansion is 
sensibly greater when the engines which are not provided 
with itare underworked. From the results of a compara- 
tive trial recently made with an ‘engine with and also 
without variable expansion, it — that there was a 
difference of 18 per cent. This fact is explained by the 
influence of the greater wiredrawing at the throttle-valve, 
when the engine is not sufficiently loaded to keep it open for 
the whole of the period of admission. 





TORPEDO WARFARE. 

A REMARKABLE series of experiments has just been con- 
cluded at Cherbourg by the successful completion of the 
three hours’ trial of the last of a set of six torpedo vessels, 
which Messrs. Thornycroft and Co. have just delivered to 
the French Government. These vessels are somewhat 
similar to the improved “‘ Lightnings”’ which that firm is 
now building for the English Admiralty, being 87 ft. long 
over all, by 10ft. 6in. beam, and drawing about 5 ft. 6in. 
of water. They are made of thicker plating than the original 
Lightning, and differ from her also in having the rudder 
placed abaft the screw—an arrangement which it was 
feared would occasion a considerable loss of speed in the 
vessels, and which was only introduced at the urgent re- 

uest of the French Government. By somewhat modifying 
the construction of the hull and introducing some im- 
provements in the machinery, which practically secured an 
increase of available power, this fear, as will be seen from 
the following statement of results, has been completely 
dissipated, and the boats have in some cases attained a 
ee speed than the Lightning did on hertrial.. The re- 


ts actually obtained were as follows : 

No. Speedon Speed on No. Speedon Speed on 

of Measured threehours’| of Measured “three hours’ 

Boat, Knot. Ran. Boat. Knot. Run. 

Knots. Knots. Knots. Knots. 

bl 18.482 18.661 57 18.379 18.165 

55 19.428 18.734 58 19.152 18.405 

56 18,441 18,963 59 19.307 18,836 


The runs on the measured knot, six in number for each 








boat, were made alongside the breakwater at Cherbourg, 
and the three hours’ runs were made in the open sea between 
ue on the one hand and Ca Barfleur on the 
; ifferences of s as ascertained are accounted 
for by the condition of the bottoms of the boats and the state 
of the wind and sea on the days of trial. The speed con- 
tracted for was 18 knots per hour, so the contractors have 
amply f their obligations in that matter. The con- 
sumption of coal at full speed was found to vary from 
18 cwt. to one ton per hour, and the bunkers were le 
of containing five tons of coal. The actual amount of coal 
carried on the trials was only that required for a three 
hours’ ran. Steaming easily, the consumption was found 
to be very light—one of the vessels, having made the voyage 
from Chiswick to Cherbourg in 22 hours on ‘a consumption 
of 2} tons of coal. The weight on board, in addition to 
the three tons of coal required for steaming, consisted of a 
crew of ten men, with stores, &c., including even a spare 

peller and a weight equivalent to the weight of the 
foxpedo gear to be used on the vessel, and fixed in the 
position that gear will oecupy when the vessel is on 
service. 

The primary object of the French in having these ony 
cular boats is, of course, the defence of Onesboung; t it 
does not require a great amount of foresight to perceive 
that boats which are capable of steaming from one end of 
the Channel to the other and still having coal for a two or 
three hours’ run at full speed will not be confined to the 
defence of any particular port, but will, in conjunction 
with r vessels, be employed in offensive operations 
which will leave little to be done in the way of actual de- 
fence. Engineers and stokers accustomed to other classes 
of engines and boilers find some difficulty at first in F arend 
the power, and consequently the speed, which Messrs. 
Thornycroft and Co.’s men obtain; but this is mainly a 
matter of practice, and the French officers of the ‘‘ Défense 
Mobile’’ are most assiduous in their efforts to acquire in- 
formation regarding their new boats, and to practise their 
men in the working of them. Organisation is principally 
what is now required to convert these boats, when ly 
armed, into a most important means of national defence ; 
and the well-known ability of the French in this way may 
be safely trusted to supply that want, so far as they are 
concerned.—Zimes. 








FOREIGN AND COLONIAL NOTES, 
American Railroad Engineering. —A narrow gau 
extension has just completed o 
Central Railroad from Black Hawk to Central. The dis- 
tance between these two places is one mile, but to accom- 
plish it the road has to climb an elevation of 563 ft. by a 

route 44 miles in length. The undertaking was ou 
impracticable by many e ced engineers, but it has been 
successfully accomplish means of zi ing swi 4 
heavy rock cuts, eome of them 50 ft. deep, four bridges, 
numerous deep embankments, one of 100 ft., and heavy 
masonry. The work is said to have cost 15,000 dols. per 
mile, or about 60,000 dols. A standard gauge road over 
this route would have cost much more. 


American Bridge Building.—The contract for a ne 
and substantial iron bridge on the Lebanon Valley Rail- 
road, over the Schuylkill at Reading, has been awarded by 
the Philadelphia and Reading Company to the 
Phoenix Iron Company, of Phoenixville. This structure is 
intended to replace an existing wooden trestle-work bridge, 
which was erected after the destruction of a fine bridge 
over the Schuylkill at the same place by the rioters and 
bridge burners in July, 1877. Messrs. Clark, Reeves, and 
Co. have secured a contract for the erection of a number 
of bridges on the Great Western Railway of Canada. 


Fuel in Switzerland.—The United States consul at 
Geneva reports to the State Department that the fuel 
supply of Switzerland is scarce and dear. Inferior cok 
imported from Lyons, sells for 11 dols. per ton, and w 
costs 18 dols. per cord. He thinks that if i an- 
thracite could be introduced into Switzerland, it would 
command an extensive sale at a price slight! below that 
sen Pad fx ere foarte sa med te 
co c at Antwerp and Marseilles, as ities 
might offer for return freight, and the coal could be sent 
from those ports to its destination by railway. 


German Steam Machinery.—Of late, great efforts have 
been made by the German 
manufacture of steam engines and other 
the present ‘time four of the ironclads of the German 
and — wooden screw corvettes are provided with engines, 
made altogether in German workshops. The engines fitted in 
the armoured frigate Friedrich der Grosse, by the Markish 
Schlesische inenbau und Hiitten Actien Gesellschaft, 
at Berlin, have been recently tried, and were found capable 
of developing 5790 indicated horse power, whereas only 
5400 horse power was stipulated for in the contract. The 
speed attained was also 144 knots per hour. 


Queensland Railways.— Messrs. Overend and Co.’s 
tender has been accepted for the first section of the 
— ilway. The amount is 178,6831. The 
tenders for the second section were all greatly in excess of 
the Government engineer’s estimate, and the Cabinet has 
decided, it is reported, to called for fresh tenders. 


Death of Mr, T. Winans.—Mr. Thomas Winans, the well- 
known American engineer who was formerly so intimately 
connected with Russian railways, and who was the inventor 
of the Winans cigar-shaped steamer, has died at Newport, 
heme! am : = an - of six oniee Pha be in 

ear 0 age. e@ was repu worth 
25, 000,000 dols. 


The St. Gothard Tunnel.—The latest return as to the 
progress of the St. Gothard Tunnel shows that the aggre- 
Rte distance pierced has now been carried to 11,657 yards. 

he contractor is still, however, about 500 yards in arrear. 
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RAILWAY BRIDGE OVER THE DOURO, NEAR OPORTO. 


MM. EIFFEL AND CO.. ENGINEERS AND CONTRACTORS, LEVALLOIS-PERRET, NEAR PARIS. 


CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. I. 
THE RESERVOIRS OF MONTROUGE. 

In the Pavilion of the Ville de Paris, there is ex- 
hibited by the Service of Inspection of Quarries, an 
interesting model, to a scale of one-fifth the natural 
size, showing sections of the subterranean works 
carried out to consolidate the old stone quarries for- 
merly existing underneath the reservoirs at Mont- 
rouge, which receive the waters of the Vanne. This 





(For Description, see Pag: 58.) 
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water is conducted by mains into Paris, near the Porte 
d’Arcueil, and discharges into a large reservoir, 
7.5 acres in extent, and capable of containing about 
11,000,000 cubic feet of water. is reservoir is 
situated in the Quartier Montrouge, near the line of 


fortifications, between the Rue Tombe-Issoire and 
the Avenue de Montsouris. The construction of this 
reservoir, the location of which was fixed chiefl 

with reference to the levels required for the distri- 
bution of water in the district served by the 
reservoir, presents some interesting features to the 








engineer. The reservoir rests upon an area entirely 
undermined by old limestone quarries, and very 
considerable works were necessary to consolidate 
the ground sufficiently to enable it to support the 
enormous weight of the reservoir and its contents, 
From time immemorial the limestone formation 
around Paris has been worked to supply ma- 
terial for construction, until with the constant 
growth of the city, the ground has been so far 
undermined that to-day entire quarters stand over 
the undermined foundations. @ quarries ext nd 
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on the right bank of the Seine, under a part of 
Chaillot and of Passy ; and on the left bank, where 
they are much more considerable, they are found 
poe ed the Quartiers of Mont-Parnasse, Notre 
Dame-des-Champs, Odéon, Salpetritre, Plaisance, 
Saint-Lambert, Montrouge, and others. The 
uarries indeed are driven far beyond the line of 
the fortifications. The aqueduct of the Vanne 
itself rests upon the quarries, from the Plateau de 
PHay, in the Commune of Arcueil, as far as the re- 
servoir, not excepting where it crosses the valley of 
the Bitvre by the aqueduct of Arcueil. It is pos- 
sible in following the. consolidation works carried 
out under this grand aqueduct, to walk uninter- 
ruptedly for two miles, from the enceinte of the 
fortifications to Arcueil, passing beneath the glacis 
of the fort Montrouge. On the right bank of 
the Biavre a second part of the aqueduct, 2130 ft. 
in length, also stands over the quarries. Referring 
more especially to the works represented by the 
model in the building of the Ville de Paris, it is not 
n to describe the consolidation works carried 
out between 1868 and 1874, uuder the direction of 
the Engineers of Mines charged with the Service of 
Quarries in the Department of the Seine. It will 
be interesting, however, to indicate briefly the extent 
and direction of the mines in this quarter. The 
quarries are for the most part either connected one 
to another, or they are separated only by eompara- 
tively thin walis of rock. The more recent. differ 
from the ancient chiefly in the fact that in the latter 
little or no system was observed in leaving support- 
ing columns, more or less —— spaced, to sustain 
the roof of the quarry. As a rule indeed the whole 
of the stone was removed and the space filled in 
with earth and broken stone, as the excavations 
advanced. This filling, known as quarry spoil, con- 
sisted of chippings, broken stone, the soft beds 
between the stone, &c. This was packed in the 
spaces left in the workings, and held in place b 
ry rubble walls called locally ‘“‘ Hagues,” which 
form the sides of galleries more or less vast, and 
known as the ‘“‘Rues des Carritres.” Numerous 
columns built up of large rough masses of stone are 
scattered throughout the filling, which in the course 
of time has consolidated and reduced in volume, 


leaving the whole weight of the quarry roof to be 
ied by the columns first mentioned. These too 
have yielded more or less, the rock ceiling has 


broken, and the surface of the ground has become 
more or less irregular and uncertain, The pressure 
thrown upon the columns is nothing at some points 


where the filling has not co: at others it is 
very great. Voids of greater or less extent are very 
frequently engountered in. the quarries, due either 
to the insufficient filling or to the workings having 


been left in» their, o condition. Another 
danger not unfrequently is encountered, due to the 
ual disintegration of the fissured roof between 
the columns. Such a disintegration extends through 
the thickness of the roof, the pieces gradually falling 
on the floor of the a » until a large dome or 
cavity is formed, the depth of which increases until 
but little solid. ground is left between its summit 
and the surface, This body of ground then sudden! 
fallsin, forming an excavation, the diameter and dept 
of which depend on the extent of the disintegration 
and the cohesion of the surrounding ground. Such 
fallings in are attended by grave accidents when 
they happen in the public streets under the feet of 
passengers or under the wheels of vehicles. When 
they occur near the foundations of a building, 
they generally cause serious damage, and necessitate 
the execution of dangerous, costly, and difficult 
works to consolidate the edifice thus threatened. 
The infiltration of water is the most ordinary cause 
of this class of accident, and they are most frequent 
in summer and in autumn after violent rains, or in 
winter after arapid thaw. The “ Rues des Carritres” 
are often obstructed by earth filled in by workmen, 
or from the falling of the walls and carth behind 
them. The work of exploration frequently brings 
to light voids behind the retaining walls, the two 
extremities only having been originally filled in. 
As the waste material was insufficient completely to 
fill the exhausted workings, the quarrymen disposed 
it in the most suitable manner, but they were obliged 
to leayé spaces, and these voids are scattered over 
the surface without any regular order. Their ex- 
istenee occasionally gives rise to the disintegration 
and falling in previously described, and these are the 
more dangerous for being unsuspected. For these 


The quarry above which have been constructed 
the reservoirs of Montrouge, belongs to a gro 
possessing the characteristics we have indieated, 
those of insufficient filling, voids, and roof disin- 
tegration. The necessity of exploring this quarry, 
and of consolidating it, was absolute, in spite of the 
heavy outlay which the work involved ; indeed, the 
surface intended to receive the reservoir was entirely 
unreliable. A commencement was made in the 
streets of the quarry towards the west following the 
voids existing under the Rue de la Tombe-Issoire, 
and under the adjacent properties, and also to the 
east following the voids extending under the Seaux 
Railway, and which had before been consolidated ; 
moreover, there existed on the site of the reservoir 
17 shafts from 5 ft. to LOft. diameter, which had 
served for the extraction of the stone. A vast 
quarry had indeed been worked more than half a 
century ago in the locality which then formed no 
part of the city of Paris. An exploration of the 
workings discovered numerous ailvelen or streets, 
some very imperfectly supported, and the remainder 
entirely void, for widths varying from 3 ft. to 12 ft.; 
the total length of the streets is about 6000 ft. Even 
supposing that the workmen had completely filled 
the unexplored portion of the quarry before aban- 
doning it, a thing unlikely at a time when no re- 
striction existed, it would haye been impossible to 
employ ground so entirely modified for the founda- 
tions of such a work as the reservoir. Two.systems 
of consolidation, both employed with great success 
in Paris in many cases, were opened for adoption ; 
the first consists in the construction of a sufficient 
number of supporting pillars, suitably s to 
support the whole roof of the quarry, and thus to 
solidify the ground to render it suitable for building 
purposes. ‘The second system, on the contrary, 
consists in carrying down the foundation walls of 
the buildings to the floor of the quarry. In this 
system a sufficient number of shafts is sunk, and 
these are filled with béton or with masonry. At 
the surface, these pillars are connected by arches, 
which carry the weight of the superstructure. The 
application of this system, in the construction of the 
reservoir, would have involved the formation of 
hundreds of shafts, and would have been attended 
with extreme complications, because not only had 
the walls to. be supported, but the entire floor of 
the reservoir required to be sustained in equal se- 
curity. Examination showed that this mode of pro- 
ceeding would involve double the outlay of the 
first system on account of the t depth of the 
quarry, and the latter was therefore decided upon 
in spite of its being more difficult, more tedious, 
and more slow. The work of consolidation was 
commenced on the 7th of September, 1868, but 
on the 6th of March following operations were in- 
terrupted on account of financial obstacles ; they 
were not resumed before 1872, when they were 
carried on incessantly to the 3lst of January, 1874, 
the work being then completed. 

The reservoirs of Montrouge are placed on the 
highest point of the left side, at a height varying 
from 229 ft. to 249 ft. above the sea level, and the 
water from the Vanne is stored at a level of about 
150 ft. above the level of the quays of the. Seine, 
this height being sufficient to serve the whole 
of the left side of Paris, and a portion of the 
right side. The reservoirs were required to have 
a capacity sufficient for three days’ delivery from 
the Vanne. The surface of. the und avail- 
able was limited to a from 800 ft. to 1000 ft. 
long and 460 ft. wide. To receive on this ten 
millions of cubic feet of water a depth of about 
29 ft. 6 in. was necessary, and it was moreover re- 
quired to provide for, not only the ve but 
also the cleansing of the basin. © secure 
these conditions in the best manner it was decided 


capacity, each being afterwards subdivided into two 
equal compartments. These four. chambers were 
each furnished with a separate system of supp! and 
discharge, the amount being sufficient for the Paris 
requirements. We need not describe here the 
construction of the reservoirs, but will pass on to 
that of the foundations. The system adopted 
consists essentially of a series of masonry columns 
equal in number to the columns of the reser- 
voirs, and built in the quarries directly under 
each of them. They are square in section, measur- 
ing 4 ft. 10 in. on a side, and are spaced at dis- 
tances of 13 ft. Lin. from centre to centre. The 
heights of the columns vary according to that of 


in uence. 

according to ym i 

square feet: This deficiency was remedied by de- 
to divide the reservoirs into two stories of equal | creasing the number and width of the galleries of 


columns. adjacent. to these 
the columns at the same time by walls. The 


and a certain number are placed in the voids or 
streets before. mentioned, the remainder being 
situated in the old filling, which was cleared away 
where necessary. Part of the material thus removed 
was used for filling in the unoccupied spaces, the 
remainder was brought to the surface and distributed. 
os pears excavations were made in order to permit 
of the execution of these columns, and they served 
at the same time as a means for completely exploring 
the whole extent of the quarry beneath the site of 
the reservoirs.. For this purpose two systems of 
underground galleries were opened, the one parallel 
to the longer and the other to the shorter side of the 
reservoir; these galleries divide the quarry into a 
series of rectangles, and branches were formed from 
these galleries to the sites of the various columns. 
The principal were preserved for circulation, not 
only during the execution of the work, but as a 
means of subsequent inspection. The roof of the 
quarry was found generally sufficiently solid to 
dispense with arching, and for the most part all 
that was necessary was to increase the size of the 
heads of the columns, and to cover the roof with 
cement, The galleries are only arched in three 
places, where it was found that they passed be- 
neath points of disintegration in the roof. Five 
places thus domed out were discovered under the 
site of the reservoir, the respective heights of the 
roof which had fallen in from the ground level of 
the quarry to the summit of the:dome and the 
dimensions of the elliptical base at the level of the 
roof of the quarry are as follows : 








Domes. Height. Major Axis. | Minor Axis. 
ft. in, ft. in. ft. in. 
Dome No. 1 29 6 31 2 13 1 
on 38 10 32 9 19 8 
i ae 32 1 26 2 20 3 
oe 29 1 18 3 9 10 
Se 5 26 5 20 7 6 2 














Each of these domes, which had been formed 
either during the working or after the abandonment 
of the quarry, was obstructed at its base by the ma- 
terial which had fallen, and the first operation was to 
remove the rubbish which had accumulated, and to 
sustain the domes by timbering, an operation re- 
quiring the greatest. care..In carrying out these 
works there was a double.object in view; it was 
desired, first, to support the domes by pillars around 
their circumference, and to fill up the cavities with 
suitable materials; by this ase Hy of 
further disintegration. was preven and in filling 
the domes the. ground beneath the reservoir was 
further consolidated, 
With regard to the apaportion of surface occupied 
by the whole of the walls and pillars, to the total 
surface which had to be consolidated, the following 
figures are of interest. There were altogether 
about 100,000 square feet of these supports divided 
as follows: Under the sides of .the reservoir 
30,000, under the reservoir itself 70,000, the corre- 
Peery! area occupied by the reseryoir is about 
360,000 ft. and the proportion therefore of the 
supported to the unsupported spaceis 27.5 per cent. 
There was, however, to be taken into.consideration 
the solid stone occasionally left.in the quarry ; this, 
eg did _ amount to more than 1500 square 
bringing the rtion to about 28 per cent. 
_ Experience tends to show. that this proportion is 
nearly a correct one.. The commenced 
on a plan differing from that finally adopted, and 
which was.changed in the commeneement of 1873, 
the crushing of a eeeain number 
section of the supports 
plan was about 85,000 


and in the thickness of the 


, connecting 


final result was an increase by nearly one-fifth of 
the supporting area from 85,000 to 100,000 square 
feet, the former having been a proportion of 23.5 per 


cent., which was proved to be too small by the 


failure before mentioned. The increase in the di- 
mensions of the masonry, added to other modifica- 


tions made in the original plans, resulted in the 


whole of the work being carried out most success- 
fully; the weight of the reservoir itself, and the 
water which it contains, had no appreciable effect 
upon the substructure; indeed, at no point since 
the completion of the work has it been necessary to 








reasons, careful and systematic cs ary ought 
always to precede works of consolidation in prepar- 
ing the foundations of intended structures above. 





the quarry in which they are placed, They are 
constructed of limestone set in hydraulic mortar, 


make the slightest alteration or repairs, From this 
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it appears that the proportion of 28 per cent. be- 
tween the total section of the supporting columns 
and the reservoir is‘amply sufficient under the con- 
ditions in which this work was carried out. 





STATIONARY ENGINES AT’ THE 
PARIS EXHIBITION.—No. III. 
CRANKSHAFTS. 

THERE is not much calling for notice*in the ar- 
rangement of the cranks and shafts of the exhibited 
engines. In the great majority of the single-cylinder 
engines the common wrought-iron separate crank is 
used, with a single. bearing in the bedplate, and a 
separate plummer block for the outer bearing. One 
French firm (Chaligny and Guyot-Sionnest) have 
used a single crank forged in one piece with the 
shaft, and Messrs. Ransomes, Sims, and Head’s 
small engine has the same arrangement, Where 
a double bearing is used with a single cylinder, bent 
shafts are employed in every possible modification, 
in many cases with what appears to be a good deal 
of unnecessary work spent upon the arms of the 
throw in shaping away metal which might just as 
well have been left in place. An examination of 
some of the English engines may probably convince 
some of our Continental confréres of this, and so 
save them some trouble and expense without any 
sacrifice of efficiency or even of appearance.. Some 
of our own firms employ, as usual, forged cranks of 
marine shape for single-cylinder horizontal engines. 
Of the double-cylinder engines a good many are 
simply what the Germans call “twin” engines, ie., 
a pair of single engines, right and left-handed, each 
with a single crank, the flywheel being carried on 
the shaft between them. Of the others, most have 
forged. double throw shafts. One or two firms, 
however, still adhere to the old practice of making 
the ends of the throw semi-cylindrical instead of 
turning them in the lathe. One firm only uses a 
bent double throw shaft for a tolerably large engine. 
MM. Boudier Freres, in their horizontal compound 
engine, use a solid throw crankshaft for the high- 
pressure cylinder, and for the low-pressure cylinder 
a pair of single cranks, one keyed on the end of the 
high-pressure shaft, the other on the end of the 
flywheel shaft, the crank-pin being fixed in one and 
free in the other. In Cogkerill’s large rolling mill 
engine two separate shafts are used, connected by 
an ordinary flanged coupling. 

Framinc or BeaM AND VERTICAL ENGINES. 

Before going on to describe other details common 
to all the stationary engines, it will be convenient to 
say here a few words about the beam and other 
vertical engines of which we haye not yet had an 
opportunity of speaking. All the beam engines 
except. the Seraing pumping engine are compounds, 
the high-pressure cylinder being placed nearest the 
centre of the engine and the two. piston rods con- 
nected eetey to the beam. In the engines. of 
M. E, Boyer and of MM, Boudier Fréres, the main 
gudgeon bearings are carried on four cast-iron 
columns, from the framing above which a light 
entablature is carried over the cylinders, and sup- 
ported at the outer end by a wrought-iron stay from 
the low-pressure cylinder. Inthe engine of Messrs. 
T. and T. Powell, of Rouen, one large column takes 
the place of the four slender ones in the engines 
just mentioned. In the large engine of MM. 

indsor et Fils (Rouen) the gudgeon bearings are 
carried by four columns, as above, while the whole 
upper part of the engine is covered by an immense 
platform, the framing for which is supported by six 
additional columns similar to the others. — The 
Cockerill pumping engine has a framing which may be 
— without any disrespect—perhaps best described as 
of a “timber” type. Its form, thatis, more resembles 
that which would be adopted for timber strutting 
than it does the ‘‘ architectural” form commonly used 
for the framing of beamengines. Neat box sections 
are employed throughout for its different parts. 

The Cockerill engine is also distinguished ~ by 
being the only one which has a wrought-iron beam. 
It is open, diamond-shaped in outline (the cylinder, 
however, having a much longer stroke t the 
pumps); and both its top and bottom member has a 

ox section, built up with plates and angle irons, 
open onthe inner face. Guides are used for the 
crosshead in this engine (all the others have the usual 
parallel motion), each end of the crosshead. having a 
connecting rod which drives -direct on to a pin 
placed in the outer side of a large flywheel. ‘There 
are thus two ee. the connecting rods worki 


outside them. The crosshead is allowed to work down 


- 





Jat one end “@ 


exceedingly near the rims of these wheels when at 
the bottom of its stroke. 

The few vertical engines in the Exhibition do not 
call for special mention as regards their framing, al- 
though some of them have other points of interest. 
The most important engines with the cylinders below 
the shaft are those of Messrs. Alexander Brothers, of 
Barcelona ; of these we shall have something to say 
farther on. The Creusét Works exhibit a vertical 
inverted compound, not unlike the engine they 
exhibited at Vienna, of very much the ordinary 
marine type. The Société Anonyme desConstructions 
Navales 3 Havre exhibit a smaller stationary engine 
also of marine type, with cast-iron instead of 
wrought-iron columns. ere are, of course, a 
good many small verticals with boilers; but of these 
we say nothing here; we also leave for the present 
a few small vertical marine engines which are ex- 
hibited. 

_Connectina Rops. 

The use of marine-ended rods, i.¢., 
rods in which thé adjustment for is made by 
bolts placed directly in the line of pull, is by no 
means common among the ch engineers, . who, 
have adopted some form of key or wi justment 
almost universally. ‘The forms most commonly used 
in the horizontal engines exhibited are ‘thtee in 
number, one arranged so that tight g tip le 
the rod, and the othertwo so that tigh 
shortens the rod." The latter are’ vei 
used for the crank*éends. of the rox 
sometimes at the crank ends bit in sevéra 
the crosshead ends, while one of the ofhi 
used at the crank end, reducing to a m 
this way, the change of length. nme 
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centres due to ‘wear: The form mentioned is 
simply an open forged eye, fitted with a’single key. 

cotter, the end of the ke _ beix y ‘acrewed 
secured in position by a double nyt.” ‘This is a form 
d of the 


very often émployed for the piston 
rod, the visti aoa head be rt ed, and . ; 
ments madé for taking the fe ‘out at one 
MM. Buffaud make both ends of the rod of this, 
type, but put'the key inside at one and’ outside at | 
the other end, In the two other forms 3 enti 
the connecting rod end itself is uuply an open fork, 
Several firms hold the brass up merely by a gib and 
key of the usual construction, the key being us 
placed inside the gib—j.e., next thi b 
‘atid “secured by double, nui 
ying two 











other form 4° 


slot in a small separate plate ; 
between the two jaws of thé fork. 
All the French beam engines have 


slipped over the strap and pushed’up ag the’ 
brass so as to come een “ key, and 
thus to distribute the pressure of the latter bottér 
over the back of the brass. The key ep’ in any | 
position by a screw on its ‘passing. through a, 

P ade it and) 

















Among the Belgian engines: 






marine ends for their rods throughout, as well as 
for various smaller links. MM.,Bellefroide et|, 
Leveque make the front end of their connecting rod 
an open fork, and fix the front brass in it directly 
by a through bolt. The back half brass is then set 


up against it by a wedge. 


* It is only fair to this gentleman to put on record 
that be is about the — i exhibitor, so far as our 





this subject has no doubt been to prevent any one copying 





ng |e de 


; but whether such an order is necessary to 


peat me tp Py on Pert re i aes 

jus ya e. key a At the.upper end |, 

the connects for is f fevmt ge : ad-~}.: 
justment on each side, the closed here | 
rovided with a wrought iron stfap passing round the 
ste os thee mécting rod ich side. | 

: . Weylier an mploy marine ends 
ae agate 

rods, an ingle nuts on bolts, with # 

toe in between them to keep*them from i 

ermann Lae 


» several in which My ‘i et Be 


six stands 


Some of the Swiss engines have neatly arranged 
marine ends for the crank ends of their connecting 
rods, and fix the crosshead pin in the other end, 
making the bearing in the piston rod head, a plan 
which is elsewhere very little represented in the 
exhibited engines. 

In the English engines Messrs. Galloway’s has 
connecting-rods with marine ends on the cranks and 
forked at the crosshead, each side having key ad- 
justment of the type referred to above in connexion 
with M. Beer’s engine. The smaller engines are 
mostly pretty well known, and do not show any- 
thing new in reference to the point under considera- 
tion. A good many firms use the marine form for the 
crank end of their rods, making the other endan eyein 
which the brasses can be set up by a screw, cay 
headed or otherwise. Several use a cross w or 
key instead of this screw. The Atlas Company 
make both ends of the rod alike as open eyes, the 
brasses being set up by a wedge which is moved by 
ascrew. This well-known ement is a very 
neat-one, and we had thought that it was more 
largely adopted abroad than it appears to be. The 
‘on y other engine which has it, so far as we have 


is one of those from-Holland. A slight 


modification of this arran "ert is used by — 
Marshall, Sons, “Co., who em a strap at the 
crank*pin end, Bo Fab Galle cad monk the con- 


‘neééting rod with a solid eye, having the brasses 
‘adjusted by the direct pressure of a capstan-headed 
Bcrew with a fine thread. ‘The arrangement is very 
neat. In the strap heads used by English engineers the 


| key is almost universally held merely by the friction 


of a set screw passing through the side of the butt. 
es ine only, that of Herr Zimmermann, of 
‘Buda-Pest_ (@ machine of considerable interest), 
seen have double. gibs ; in this case one of them 
is: d over English fashion for securing the key. 





tT one engine tod--the Fourlinnie engine—has 


ends thade with separate straps fixed on to the 
butt of the rod by bolts in the form familar on 
otives. 
As to the connecting rods themselves, apart from 
their ends, a few words will suffice. The cast-iron rods 
of the beam engines—“ the useful and ornamental 
clusion ofthe paraphernalia of the whole,” as our 
friend Mr. Burgh calls them —have, as usual, a certain 
mount of | ural detail about them. A 

from these, we‘are glad to notice that the wretched 
¢ Nad he “ornamental” mouldings on con- 
‘has disappeared even from the practice 
he smallest firms ; scarcely a single example is to 

be seen in the Exhibition. One or two firms onl 
make their rods largest in diameter at the crank etd, 
‘the’ majority adhere to the usual practice. The 
eas Tolling mill engines, and one or two smaller 
mi 8, have flat rods, the remainder circular. 


' 
4 





}AMBRICAN IRON AND STEEL WORKS. 


Le L, Houiey and Lenox Smita. 











No. XXVIII.—Works or toe Camsria [Ron 
| i peer at esecery © 
Tux wire-rod traimia illustrated by Fig. 5 of the 
two-page en) we publish this week, and 
inprobay le best type of train for this p . It 
| contaifis ‘some novelties upon which the Cambria 


When one end of the 






De in e reel, 
ie intermediate parts of the piece are in the 
grooves of The lengthening of 


ther be nearly uniform, and 


with constantly reduced 





the wear of the crosshead end Of'the:co: ing TOD} pantion it; mete ‘ 
is taken up by a cross “ie inst ad of by a key, a wa le He hould 1 rd 4 suhect voit ‘0 rs 
gist MaoproG ra sew of the French e: » and | this “by successive ing the speed of rolls 
ry several of the Eng M, Beer uses for} of uniform diamete d give to the last rolls 
tightening up the keys at the crank ‘ends, the )Criie-yeries un impracticable speed. To accom- 
— pant > over a ae Py -plish the same result by.successfully increasing the 
ng the key (screwed) throt fe * | dia of rolls havingyuniform speed, would give 
nut on each side’ Both the Séraing engines have/+, 4.0 last rolls of thé series an impracticabl 


diametér; The system ‘covered by the Cambria 
Tron Company’s patents is the combination of these 
methods, as will appear from the following descrip- 
tion of the train. e roughing and finish ing rolls 


stand in line on the same shoes, but they are inde- 
pendent, The engine of the roughing train has a 20-in. 
cylinder and 40-in, stroke, the revolutions of the 
train being 85 to 120, 


according to the size of rod. 


experience goes, who is absurd enough to attempt the futile | The finishing train is geared to a 24-in. by 40-in. 
of hindering any one from examining, or making notes | engine running at 110 revolutions. ‘The speed of the 
shout, his machines. His objet in song hi orders on last finishing roll is about 460 revolutions, " All the 


finishing rolls are geared to a shaft A 





end is at least open to doubt. 


(making about 250 revolutions per minute) which 
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MINE LOCOMOTIVE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE STAATS EISENBAHN GESELLSCHAFT, RESIOZA, HUNGARY. 
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A new blooming train is nearly completed. It is 
two-high, having 42in. maximum and 38 in, minimum 
pitch, It is driven by a pair of horizontal reversing 
engines of the Ramsbottom type. They have 36 in. 
cylinders and 4 ft. stroke, and are g 3 tol. This 
engine was built by Messrs. Thwaites and Carbutt 
some ten years ago, and was set up at the Freedom 
Steel Works, in Pennsylvania, which were dismantled 
on account of the unsatisfactory character of the 
iron which was cheaply obtainable. These engines 
will be connected with an independent vacuum 
engine of 18-in. cylinder by 20-in. stroke, driving 
two 18-in. by 24-in. air pumps. The ingots will be 
rolled from 17}-in. (large end) to 7-in. blooms, and 
they will make from six to eight rails each, 





LOCOMOTIVES: AT THE PARIS 
EXHIBITION.—No. V. 


AUSTRIA AND HUNGARY—(continued.) 


Tue small six-coupled tank locomotive constructed 
by the Actien-Gesellschaft der Locomotiv-Fabrik 
(formerly G. Sigl), Wiener Neustadt, and shown in 
the Austro-Hungarian annexe, with various other 
examples of rolling stock, is one of the most highly 
finished pieces of engine work in the Exhibition. 
The engine is one of a class constructed for working 
the trattic on local lines connected with the Austrian 
State Railway system, the particular engine shown 
being intended for the Kriegsdorf-Rémerstadt Rail- 
way. Its general design is shown by the perspective 
view which we publish on the opposite page, and it 
will be seen that the engine has outside cylinders and 
outside valve gear, the latter being of the Allan 
straight-link type. The axles are all underthe barrel of 
the boiler, the firebox being overhung, and the water 
is partly carried in wing tanks as shown, and partly 
in a third tank under the boiler. 

The cylinders are 12.8 in. in diameter with 18.9 in. 
stroke, while the wheels are 3 ft. 1 in. in diameter, 
the tractive force which the engine is capable of 
exerting being thus 83.7 lbs. for each pound of 
effective pressure per square inch on the piston. 
The cylinders have ports 8.86 in. long, the steam 
ports being 1.1 in., and the exhaust ports 2.2 in. 
wide, while the slide valves have 0.98 in. lap, and 
3.94 in. travel in full gear. The total wheel base of 
the engine is 8 ft. 10.3 in. only, and being so short 
no contrivance for giving lateral flexibility is needed. 

With the exception that the tubes are longer than 
we deem it advisable to use in this country, the 
boiler is of good ordinary proportions, as will be 
seen from the following dimensions: 











Bae bad 8 Z : 3 : Sei 
‘ ft. in. out of the Machinery Hall, is shown the small mine 
Diameter of barrel (inside largest plate) 3 3.37 | locomotive, of which we give an engraving on the 
Eaneth of firebox at Tothom pt es 3 73 tron sn ny This wees Ave Bee af Salat the 
; pgs ko gs Oe 14 works of the Staats-Eisenbahn Gese t, Resicza, 
Helgkt of firebox crown above grate ab , and it is of the type used ° - repre mines 
ee I in ee er tes in Hungary, an account of whic in an 
Height of firebox crown above grate at article on ZCoal Mine Loobusotives,™ published on 
a 8 Pye Is @ 3 11.85 page 507 of our last volume. This article, we may 
beak puneias | © 2.05 mention here, was contributed directly to this journal 
- » inside... 9... @ 1.85 by Mr. Carl Heinrich, of Buda-Pest, the designer 
Length »» between tube plates 12 11.8 the transport arrangements at the Resicza mines, 
2 } . ft, As these locomotives and their performances have 
Heating surface :  bespars téidey as been so recently described, it is unnecessary that we 
tubes (outside) : should enter into much detail concerning them. here, 
Total iit ag VeeRe particularly as the general pa is clearly ange by 
Firegrate area... ue ssn 11.2 our engraving. e may, however, repeat their 
7 area through tubes disregarding ce principal dimensions, which are as follows : 
Ratio of firegrate area to total heating : Gaug ee + 
surface soe eee eee ove 1: 57.7 Diameter of | Sindiers 0 
— of sectional area through tubes Rely Stroke a 0 a 
area see eee eee 3:0. 5 
Ratio of firebox surface totube surface 1: 12.6 an i aed . Ss 
The blast nozzle is a variable one, having an Diameter of Er SM heha tt aee 
opening adjustable from 4.5 to 11.3 square inches, Thickness of boiler plates Bey Vag 
or from aa to im of the piston area. The boiler| . eg af on: _— tines -5 
is worked at a pressure of nine atmospheres Diameter of tubes outside .. « 0 ifs 
(effective), or 132 lb. per square inch. Length of tubes between tube plates... 4 
The water is, as we have already meutioned, Heating surface: gaa canoe se aq. ft. 
carried in three tanks, namely, two wing tanks and (outelde) ber =F 
a third tank under the barrel of the boiler, the Total 4.7 ,, 
aggregate capacity of these tanks being 660 gallons. Grate area oer tee ove ee 1.94 ” 
The coal bunkers rs 16 cwt. of er aa Flue we through tubes: disregard- ital 
weight of the engine light is 20} tons, and in work- ing OS see ore tae ee 52 5, 
ing order 25.9 tons, this latter weight being dis- — - grate surface to heating 1: 48.8 
tributed as follows: On leading wheels 8.3 tons; Ratio of fiue area through tabes to thi & 
on driving wheels 8.9 tons; and on trailing wheels grate surface., . .. .. «. 1: 878 
8.7 tons. This distribution of weight is fp rmeoen ne of firebox area to tube sur- i ale 
and from the positions of the tanks it is not likely CO oes are nee ate ae : 5.2 
to be varied much as the feed water is 2 Contents “se ime 
springs it will be noticed are not conne y son’ : Speen c iad 
cauallding beams. Of the remaining details of the an 29 we a oe A onder: a 
engine it is unnecessary that we should speak here ; On front wheels ote, oe eee 4960 5, 
but we may repeat that the workmanship is On hind wheels ... so 474M 4, 
throughout excellent, and even asa specimen of high bp weight in = order ... ”~ dene 
finish alone the engine is well worthy of examination. pone bape pr vote or wd. ripe ‘ene 
Adjoining the engine of which we have been i ight we ve P hee | Bx 
speaking are shown a number of examples of loco- 19.2 sq. ft, 


motive details, some exhibited by the Austrian 
States Railway Company, and some by the Kaiser 
Ferdinand Nordbahn, but with all these details it 
will be better that we should deal after we have 
described the complete locomotives in the Austro- 
ungarian Section. 

In one of the courts of the main building, just 


H 








It will be seen from the proportions of the boiler 
above given, the engite has a large proportion of direct 
heating surface, and the flue area through the tubes 
is also large, giving a free draught. As wiil be 
seen from the particalars given in the article to 
which we have already referred, the engines have 
done their work in the mines most satisfactorily. The 
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particular engine exhibited is shown after hav- 


ing hauled 108,198 tons of coal in 547 days. of| the pressure could be 


ten hours each, over a line 8061 ft. in length, at a 
cost of 10,892 francs, equivalent to a cost of 0.04 
franc per kilometre-ton or 0.64d. ton per mile. 
The engine is well finished and is altogether a very 
neat little job. 





THE MICROPHONE. 

Tue issue of La Nature of July 20 will contain an 
article entitled “‘ Une Querel!e & propos du Micro- 
phone.” We subjoin a translation of this article, 
which coming as it does from the pen of the Comte 
du Moncel, perhaps the most distinguished of French 
physicists, has a value apart from the controversial 
views it expresses. We have ourselves dealt with 
the subject on another page of the present number. 
The translation above referred to is as follows: 


“The success of the microphone has lately pro- 
voked, on the = of Mr, Edison, the ingenious 
inventur of the phonograph, claims of priority which, 
if they had been advanced ina courteous discussion. 
might have appeared possibly to have some slight 
justification ; but which, thanks to the ill-chosen 
manner Mr, Edison has assumed with reference to 
such important men as Mr. Hughes and Mr, Preece, 
have raiwed some considerable indignation. For 
ourselves, who bave taken no part in this matter, 
we only regret to see a man of emivence in the 
scientitic civeles of America throw himself into 
a dispute so unworthy of him, and we shall content 
our-elves simply with exposing the facts and the 
conclusions to be d:duced, ia ao entirely impartial 
8) /irit, 

‘A short time after the invention of the speaking 
telephone of Messrs. Gray and Bell, in the first half 
of 1876, Mr. Edison thought of combining a tele- 
phone witu a bat ery, in which the vsriatious of 
intensity of the current necessary for the reproduc- 
ti n of werds, were effected by meaus of a condact- 
ing body interposed in the circuit. This body con- 
sisted of a disc »f carbon, —— ¢ of compressed 
lamp- black, which being p between two plates 
of platinum so as to form part of an electrical 
circuit, served to vary the resistance of the latter, 
according to the degree of pressure exerted on the 
disc. In adjusting before this disc the vibrating 
diaphragm ofa telephone, it was possible, by means 
of a movable piece attached to this diaphragm, to 
reproduce all the vibrations of this latter on the disc 
of lamp-black, and consequently the resistance of 
the circuit became to some extent a function of the 
amplitude and inflexion of the vibrations of the dia- 
pe. The end sought after by Mr. Gray with 
is intermediate liquid, and by Mr. Bell with his 
induced currents, generated by the movement of the 
diaphragm, was thus found to be accomplished under 
very simple and practical conditions, and Mr. Edison 
could in this manner operate perfectly the magneto- 
electric telephone of Mr. Bell. The problem re- 
ceived a further and more complete solution, by 
converting the battery current into induction cur- 
rents, by the addition to the transmitting instru- 
ment of an induction coil. Such is the carbon 
telephone of Edison, on which he bases his claims. 

‘* Before passing to the description of the micro- 
phone, which is the object of so much contention, 
we would draw the attention of the reader to the 
two following points, which, as will be at once seen, 
will enter into serious consideration. First, the 
pooner which certain conducting bodies, and par- 
ticularly powdered carbon, possess of conductibility 
variable with pressure. This fact has been long known. 
M. Clerac, Administrator of French Telegraph 
Lines, applied it in 1866, in the construction of a 
cheap Rheostat, which consisted of a tube filled with 
plumbago or powdered carbon, upon which pressed 
a piston actuated by a screw. advancing the 
piston more or less, he augmented or diminished, 
within wide limits, the resistance of the circuit in 
which this tube was placed. On the other hand, M. 
Th, du Moncel has conducted, since the year 1856, in- 
vestigations on the resistance offered by the con- 
tacts of electric interception, and has shown ¢haé the 
intensity of the currents transmitted by the inter- 
mediate body varied with the degree of pressure excited 
5 tween the two contact pieces. and has made use of 
this property in the iuvestigations he undertook 
during the years 1872 — 1876 on the conductibi ity 
ef divided conducting bodies, and he bas dwelt upon 
these facts in several memoirs presented to the 
Academy of Sciences since that tine, Lastly, M. 


had shown that the variation of conductibility with 
ually well applied to hard 
carbonised bodies, as well as to the soft carbonised 
bodies exclusively used by Mr. Edison. As to the 
employment of an induction coil for converting the 
voltaic currents into induced currents during tele- 
phonic transmissions, it had been attempted as early 
as 1873 by Mr. Elisha Gray in his musical te ephone, 
and this means has been since employed by MM. 
Pollard, Garnier, and Colonel Naver, who even 
claimed priority in it. These statements show in- 
contentaly that Mr. Edison in employing a carbon 
disc has only made an ingenious and useful application 
of a well-known principle, and in converting the cur- 
rents of the battery into variable currents he has 
only repeated what others had tried before him. 
“We now come to the discovery of Mr. Hughes. 
For a long time Mr. Hughes, considering that the 
tensile strain exerted on a telegraphic wire modified 
its conductibility as well as its calorific effects, con- 
cluded that the vibrations produced ina metallic wire 
ought to furnish, in consequence of the extensions 
and contractions of its molecules, alternating varia- 
tions in its conductibility, and he sought to test this 
theory by experiment. But at first he obtained 
no results that gave him satisfaction, and it was 
only when the vibrations were so violent as to break 
the wire that he heard a sound at the moment of 
rupture. On rejoining the two endgof the wire a 
sound was produced, and he soon recognised that to 
obtain it, it was sufficient to make an imperfect con- 
tact between the broken portions. It was then he 
made this curious experiment,* which showed him 
that with loose bodies in imperfect electrical cur- 
rent, it was ible to transmit speech, and that 
this transmission became more perfect as the points 
of contact were more numerous. As metallic sub- 
stances oxidise freely under the influence of the 
electric spark, he naturally preferred the use of 
carbon, aud he thus arrived at the construction of 
the microphone, the simplest and now the most 
familiar form, but, at the same time, he indicated 
other arrangements which solved the problem 
equally well. One of these arrangements was 
shown, in the month of January last, to the officers 
of the English Submarine Telegraph Company. 
Mr. Hughes, however, deferred explanation for a 
considerable time, desiring to have sufficient delay 
for studying the phenomena he had elucidated. To 
reconcile the results he had obtained with the ideas 
he had conceived on the subject, he considered 
that if the difference of resistance arising from the 
vibrations of the conductors was not produced 
when this conductor was entire, it was because the 
molecular movements were arrested by equal lateral 
and contrary resistance, but that it was sufficient 
if only one of their resistances existed, because the 
molecular movement could freely develop itself. 
Now an imperfect contact is, according to him, 
equivalent to the suppression of one of these re- 
sistances, and from the moment that this move- 
ment can be produced, the molecular expansions and 
contractions, which were a consequence of the vibra- 
tions, ought to correspond to the increase and de- 
crease in the resistance of the circuit. 
“We will not follow Mr. Hughes further in this 
theory, which is open to discussion, but assuming 
that the effects produced by the microphone are the 
results of the increase and decrease of the pressures 
exerted between the bodies at their points of con- 
tact, it does not follow that this arrangement should 
be a copy of the telephonic transmitter of Edison. 
In the first place the effects produced are not the 
same, because in the transmitter in question the 
carbon disc has to be subjected to an initial pres- 
sure, in order that the diaphragm in vibrating may 
not affect the interruption in the current, which 
would prevent the undulating currents from being 
roduced, and result only in inarticulate sounds, 
he variations in the resistance of the circuit are 
thus determined in this case by increase or decrease 
in pressure, that is to say, by differential action. 
In the microphone, on the contrary, the contacts, 
which are multiple, are very light, and the mobile 
body is in a condition so closely allied to unstable 
equilibrium that the resulting variations in pressure 
are able to produce in the circuit very great varia- 
tions in resistance, and hence the amplification of 
the sounds produced by the microphone. 
‘‘ Moreover, and this is the most important po‘nt, 
the microphone acts direct under the influence of 
the sonorous waves of the air, whilst the Edison 
transmitter requires a vibrating plate. It follows 





Poilard, in consiructiug a telephoue with a peneil of 


* Vide ENGINEERING, page 370, vol. xxv. 





plumbago simply resting against the diaphragm 


from this that the microphone can be applied under 
conditions entirely different to those of the Edison 
transmitter. Thus the microphone can be influenced 
by words spoken 30 ft. distant from it, whilst the 
Edison transmitter is only useful when words are 
pronounced very close to the vibrating plate. The 
arrangement itself of the instrument permits of a 
host of varied and important experiments being 
made, which would not have escaped the smartness 
of Mr. Edison if he had really ever imagined any- 
thing about the apparatus. And, indeed, couldit be 
possible that an instrament which has achieved so 
much fame in so short a time, should have remained 
buried in the laboratory of Mr. Edison, especially as so 
large a crowd of American reporters have made pil- 
grimages to his shrine, and have found there many 
things which never existed for his greater glorification. 
Moreover, this form of microphone, over which there 
has been so much contention, is only one of the thou- 
sand forms the instrument might take. The claim 
Mr. Edison has advanced relative to the property the 
microphone possesses to serve as a thermoscope, 
shows that he does not understand the question at 
all. In the first place, Mr. Hughes has never made 
any pretension to the discovery of a thermopile, as 
Mr, Edison states, but simply a ¢hermoscope, and this 
thermoscope is based on a principle diametrically 
opposed to the foundation on which Mr. Edison stands. 
In his instrument the effects of heat are recorded 
by the increase of pressure upon a carbon disc re- 
sulting from the extension of a body sensitive to heat, 
and which presses upon it. In the apparatus of Mr. 
Hughes several pieces of carbon are enclosed within a 
piece of quill tube, and are in sufficiently light 
contact with each other just to cause a deflection of 
the needle of a sensitive galvanometer when a 
current is sent through them. Now a very slight 
increment of heat has the effect of greatly increas- 
ing the resistance of the contacts between the pieces 
of carbon, causing the deflection of the galvano- 
meter needle to diminish in proportion as the heat is 
increased. This phenomenon was in the year 1875 
investigated by M. du Moncel, who discovered that 
if certain imperfect conductors such as carbon, 
plumiago, peroxide of manganese, as well as metallic 
filings, be heated, the Jirst + arg of the heat is to 
diminish their conductibility, but on increasing the 
temperature to that of 100 Cent. the sign changes and 
the conductibility increases, an effect which he attri- 
buted to the dilatation of the particles of the sub- 
stances, ¢hus producing an effect analogous to that 
which would be brought about by an increase of pressure 
(See the ‘“‘ Memoire” by M, Th. du Moncel in the 
Comptes Rendus of November 2, 1875). Mr. Edison 
is therefore entirely in error, and his claim to that 
discovery is altogether without foundation. 

* According to the account of Mr. Adams, the 
colleague of Mr. Edison, the latter gentleman con- 
structed in the year 1876 an apparatus, consisting 
of discs of carbon connected together in the form of 
a column ; this arrangement being placed in a hori- 
zontal position between two electrodes of platinum 
would have transmitted words spoken above it. If 
this be true, Mr. Edison would have some ground for 
his claims; but why then has he never spoken? 
Why has he not brought forward those things in his 
discussion? Lastly, why has he not seen, with the 
perspicuity that characterises him, the crowd of ap- 
plications that would result from this discovery ? 
‘In any case it is too melancholy to see a man 
really of high merit, like Mr, Edison, debase himself 
by an injurious attack against two men, universally 
respected and esteemed, and one of whom has been, 
so to speak, the foster parent and the propagator 
of his work in Europe. This may be an American 
sense of propriety and of manners, but Diew merci it 
is notours. It is to be regretted that Americans are 
too apt to borrow ideas from the Old World, which 
they disdain, ideas that they gradually convince 
themselves are original. Thus, for example, in 
Prescott’s much boasted work on electric tele- 
graphy, entire pages of the works of MM. Dumoncel 
and Blavier are reproduced with all the accompany- 
ing engravings, without the least word of acknow- 
ledgment, and what is more curious without even 
a correction of the errors which accidentally crept 
into them.” 








Errata : COMPOUND ENGINES AND EXPANSION GEAR. 
—In the paper with this title published on page 36 of our 
last number some misprints occur ; these errors, however, 
being reproduced from the original. Thus in the first 
column of page 36, bottom line of Table, the piston speed 
of the large piston should be 331.8 ft. per minute instead 
of 242.6 ft., while in fifth line of the next column the speed 





of the small piston should be given as 241.5 ft. per minute. 
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PROFESSOR HUGHES'S MICROPHONE. 

We republish from the New York Daily Tribune of 
June 27 last, Mr. Edison’s reply to the tele of Mr. 
W. H. Preece forwarded to America, and which appeared 
in our issue of June 28, page 518. We comment upon this 
communication upon another page. 

“To the Editor of the Tribune.” 

“* Sir,—In reply to the card of Messrs. Preece and 
Hughes, regarding the piracy by the latter of my carbon 
telephone, as contained in your paper of this date, allow 
me to refute their statements by their own words, and by 
extracts from the English scientific papers. I quote from 
their card : : 

‘* * Hughes has not brought out any thermopile. 

«*W. H. PREECE. 

“**T emphatically indorse every word of the above 


message. 
7” **D. E. Huaues.’”’ 

From The Engineer, May 17, 1878. 3 

‘* Professor D. E. Hughes’s telephone, microphone, and 
thermopile .... A discovery not made till after Pro- 
fessor Hughes’s paper was read before the Royal Society, 
points out another field of usefulness for this instrument. 
We all know what excellent service the thermopile has 
done in the hands of Professor Tyndall and other investi- 
gators of heat, but we think we may safely describe another 
kind of thermopile, as sensitive and far less complicated, 
less difficult to construct, and less expensive than that 
compounded of zinc and antimony in the usual fashion. 
Instead of the glass tube as described, Professor Hughes 
was experimenting with a qnill and found that the instru- 
ment was exceedingly sensitive to heat. On the approach 
of a warm band the galvanometer needle swings violently 
in one direction ; on cooling the tube swings in the other.”’ 

in I quote from an article on the telephone and 
phonograph from The Washington Star, April 19, 1878. 

“My carbon telephone may be used as a heat measurer 
(thermopile). It will detect the 50,000th part of a degree 
Fahrenheit, &c.”’ : 

This paper was mailed to Mr. Preece April 20, 1878, and 
I prove that he received it by quoting from the same article 

he following : ae: 

‘*The phonograph will preserve the exact pronunciation. 
The President of the Philological Society means to travel 
with it amongst all the North American tribes.” 

To set at rest the claims of Hughes on this subject, I 

uote from a letter received by me a short time since from 

Sookanet Langley, the eminent astronomer : 
** Allegheny Observatory, June 4, 1878. 

«In response to your inquiry, I may state that to the 
best of my recollection, in October, 1877, at Gow Labora- 
tory, Menlo Park, on my telling you that an instrument 
more sensitive to radiant heat than the bismuth-antimony- 
linear pile was desired by me for certain researches in the 
spectrum, you macmcerte | the use of carbon, of which you 
were showing Professor Barker and myself specimens. As 
wellas I remember the idea you gave me was that the 
common small thermopile was capable of developing little 
energy, the variation of resistance of the carbon under the 
influence of pressure or traction from a small heated 
adjacent body might be made to control the energy of a 
battery of any size, and thus multiply the sensitiveness of 
the pile almost without limit.” 

r. Preece, in his card, says : 

‘* His (Hughes’s) microphone is quite a different instru- 
ment to Edison’s telephone.”’ 

Hughes, in his original paper of May 8, 1878, after 
summing pe Se labours of others, says : 

‘It will be seen, however, that in the experiments made 
by myself the diaphragm has been altogether discarded, 
resting as it does upon the changes produced by molecular 
action, and that the variations in the strengths of the 
current flowing are produced simply and solely by the 
direct effect of its sonorous vibrations.’’ 

I quote from the Journal of the Telegraph, April 16, 
1878 (to which paper Mr. Preece is a subscriber) an article 
taken from the poast chests of Mr. Prescott’s book on the 
telephone and phonograph, which reads as follows : 

_ “In the latest form of transmitter which Mr. Edison has 
introduced the vibrating diaphragm is done away with 
altogether.”’ 

From ‘this book, which is now published, I quote from 
page 22s : 

**T (Edison) discovered that my principle, unlike all 
other devices for the transmission of speech, did not require 
any vibration of the diaphragm. That, in fact, sound waves 
could be transformed into electrical pulsations without the 
movement of any intervening mechanism.” 

This statement by myself for publication in Mr. Pres- 
cott’s book was written over four months ago. 

I quote from a letter from Preece to myself, date Lon- 
don, May 23rd, 1878 : 

_. ‘*Hughes’s doings border very closely upon yours, and 
it is difficult to distinguish between what you have done 
and what he has done.” 

Again, Mr. Hughes, after describing a number of experi- 
ments, sums up and says: ‘‘ Carbon is used in preference 
to any other material. . . . It is quite evident that these 
effects are due to a difference of pressure at the different 
points of contact.” 
we from the Journal of the Telegraph, April 16, 
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“* By constant experimenting Mr. Edison at length 
made the discovery, that when properly repared, carbon 
possessed the remarkable property of c nging its re- 
sistance with pressure, and that the ratios of these 
changes, moreover corresponded exactly with the pressure.”’ 

The same discovery was published in the Scientific 
American of July 17, 1877, Harper’s Magazine, and 
many other papers, both in this and other countries. 


quote an extract from a letter addressed to Sir H. 
Thompson, the eminent surgeon, 


a copy of which was 


I| with 1876. 


“* Hotel Chatham, Paris, June 7, 1878. 

** My dear Sir Henry,— . . . . It is certain that at the 
meeting of the British Association at Plymouth last 
September, a method of magnifying sound in an electric 
telephone was described as having been invented by Edison, 
which was identical in principle and in some details with 
that brought forward by Haghes. 

(Signed) *« Wau. THomson.”’ 


Finally, Mr. Preece had ample knowledge, through my 
correspondence with him, of all I have been doing since he 
left America, and had my telephone in his — at 
least a month before the alleged discovery by hes, and 
it is almost impossible to attribute his failure to defend me 
(as he was bound to do) against the piracy of Hughes, to 
his not understanding so simple an instrument, and the 
principle involved therein. 

Mr. says in his card of yesterday : 

‘*T am in no way whatever a coadjutor of Hughes.’ 

I quote from Hughes’s original paper announcing his 
alleged discovery : 

** My warmest thanks are due to Mr. W. H. Preece, 
electrician of the Post Office, for his appreciation of the 
importance of the facts I have stated, and for his kind 
council indeed in the preparation of this paper.” 

Enclosing this letter, allow me to mention that Mr. 
Hughes has addressed a communication to the French 
Academy of Sciences, in which he adds to his pirated 
telephone the induction coil which I have always used in 
combination therewith, and which alone makes it a prac- 
tical instrument, thinking perhaps that under cover of 
foreign language, and before a society whose proceedings 
are not generally known in this country, he would gain for 
himself the credit of this combination. He makes no 
mention of this all-important factor in England, where it 
would be at once known, and in which country it has been 
patented nearly a year. 

Yours truly, 


‘nomas A. Epson. 
Menlo Park, N.J., June 26, 1878, 





CHIMNEY DRAUGHT. 
To THE EpIToR OF ENGINEERING. 

Srz,—In a letter in ENGINEERING of July 5, Mr. S. H. 
Whenken,pitemeete se Soot et aires re eas 
in my “Boiler and Facto a the theory o' 
draught adopted by Peclet, Rankin e, Morin, and others. 
As the weight of authority is all on the other side, the 
chances are that I am wrong, yetI still fail to see that 
they are right. . 

In the first and second editions of his remarkable ‘‘ Traité 
de la Chaleur,” Peclet adopted the rule for the theoretical 
velocity of the hot gas in a chimney, which your corre- 
spondent maintains is right. The same rule is adopted by 
Rankine in his ‘‘ Steam Engine and other Prime Movers’’ 
(1859), and by Morin in his ‘‘ Etudes sur la Ventilation’’ 


(1863). As I failed to understand the theory on which this 
rule is unded, I made a rule upon a theory I 
imagined I could understand. As this rule appeared to be 


opposed to those given by all ised authorities, I 
naturally hed some diffidence in publishing it, till I dis- 
covered that it was the same rule that Peclet had adopted 
in the third edition of his work (1860). In spite of Morin’s 
pronouncing this new rule of Peclet to be wrong, as I have 
pointed out in my book, I ventured to adhere to it. I find 
now in the fourth edition of Peclet’s work (1878), and re- 
FF, M. A. Hudels, that the old rule has been re- 
ado; by the reviser. 

The fact of the rule having been adopted, discarded, and 
readopted in the various editions of Peclet’s work, appears 
to show that it is not a very easy matter to settle. 

I think I may safely say that most writers on the sub- 
ject are agreed that the force to which the current of 
in a chimney is due is the unbalanced pressure of a column 
of the heavier air outside ; where we differ is in choosing 
between the height of this column of cold air and the 
——_ of the column of hot gas in the chimney in order to 
find the velocity of the gases and entering cold air. 
Rankine, at 285, says, ‘‘ The draft of a furnace, or 
uantity of mixed gases which it discharges in a given 
time, may be estimated either by weight or volume,” &c. 
This, I take it, serves for Rankine’s definition of draught. 
At 288, he says, ‘‘ The head produced by the draught 
of a chimney is equivalent to,’’ &c. 

Now if the draught perros the head, what produces the 
draught ? I suppose the dilation and consequent rarefac- 
tion of the air in the chimney. To my mind this mode of 
treating the subject adopted by Rankine is not very clear. 
If the flow of hot gas in the chimney (apart from any 
motion due to change jof volume) is dependent upon the 
unbalanced pressure of the outside air, why not call the 
current of cold air the draught? Then we should have 
the head producing the draught instead of the draught pro- 
ducing the head, which is more in keeping with the nature 
of things as long as we have to account for the upward flow 
of the hot gas cow rg the action of terrestrial gravity. 

Your correspondent, Mr. Wheeler, says, ‘‘ The upward 
motion due to the buoyancy of any matter no de- 
pendence whatever upon pressure.” Here it is implied the 
upward motion is due to the buoyancy. Will your cor- 
respondent go a step further and say to what the buoyancy 
is due, since it is not dependent upon pressure? Tf he 


subject. 
Iam, Sir, yours truly, 
Rosert WILSON. 


SpanisH Coau.—The production of coal effected by the 
Belmez Coal Mining Company in 1877 amounted to 81,697 
tons, owing on increase of about 8000 tons as compared 

Coke was made by the company to the extent 
of 4282 tons in 1877, as compared with 3614 tons in 1876. 





do this he will clear the way for a discussion of this | Exhi' 


NOTES FROM THE SOUTH-WEST. 


and J. R. Freeman, London and Penrhyn, for the 
supply of the whole of the granite ashlar required for the 
works of the Coble Dene Dock, the amount of the tender 
being 16,5001. Messrs. *s tender was 6001. beldw 
any other offer made to the 6 


Swansea.—The tin-plate trade seems firm, and there is 
more inquiry. The demand for New York is on the in- 
crease, and prospects appear to prevail 
In the copper ore trade a recent im 
tained. At the steel works there is 
the settlement of affairs in the East, 
a demand for steel rails for 
give an impetus to this branch of trade. 


Marshfield Tin-Plate Works —A new Llanelly company 
proposes to issue 100 shares of 501. each, with a view to 
recommence the Marshfield Tin-Plate Works. If the 
ject is successful, some 1800 boxes of tin-plates will be 
turned out weekly. 


Newport.—There was ne lack of arrivals faring the past 
week, including several large steamers. There has never 
been so much tonnage at one time in the Alexandra Dock 
as during the past week. Iron ore from Spain arrived to 
the extent of tons, as com with 3460 tons in the 
previous week. A cargo of tons of iron i > was 
also itin. A cargo of Quebec timber for Messrs. 
T. B. and 8. Batchelor and Co., eer obec oye sleepers 
from mm for Mr. Railton, have . Of railway 
iron, only 1188 tons were cleared foreign last week—a 
smaller quantity than in the preceding week. The exports 
of coal were, however, than in any week during the 
year, reaching 25,603 tons, as against 18,123 tons in the 
previous week. 

A Welsh Railway Eatension.—A commencement is 
about to be made with a railway extension from Crymmych 


vement is fully sus- 
creased activity, and 
with the 

Jines, is ex: to 


Arms to Cardigan. The cial cutting of t 
sod will, it is tood, take place in about a fortnight. 

The Schiller.—Diving operations at the wreck of the 
Schiller steamer at Scilly have been recommenced, but with 


no great results at present. The work is tedious, and the 
diver has to lift pieces of wreck out of his way. Two or 
three coins have been up, and also some broken iron, 
which has been landed at Saint ’s, The iron plates, 
&c., which have been landed, are bent in all sorts of ways, 
and affords striking evidences of the force of the sea at the 


Wye gg Sear x: Shipping staithes are being 
erected on the of the Wye, at Chepstow, by the Wye 
Valley Railway Company. 

Briton et Ag yp Ferry Iron Works restarted on . 
Monday, but they will only be kept open from week to 
week, or in other words, long enough to secure the execu- 
tion of orders received. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Alfreton Water ry ay Local Board of Alfreton 
a short time ago invited tenders for the erection of a cast- 
iron water tower, for shutting off the supply, &c. Three 
tenders were sent in, that Messrs. Blakeborrough 
and Co., of London and Yorkshire, being accepted for 
2431. 10s. The rejected tenders were 4201. and 35U1. 


Increased Activity in the Heavy Trades.—At the ma- 
jority of the iron works in the South Yorkshire district, in- 
creased work is being done, more hands are being en ; 
and there are many signs of an improvement in . ‘The 
engineers are much busier in consequence, especially on 
heavy work, but masters still complain. 

London and the South Yorkshire Coal Trade.— The 
steady decrease of consignments of coal from South York- 
shire to the metropolis is causing much uneasiness in 
colliery circles. Every effort which engineering could 
devise has been made for the economical winning of the 
coal, yet in London South Yorkshire houses are under- 
sold b see pe nage hee ng Several more pits have been 
** put down”’ in the district, and renewed efforts are to be 
made with the a of inducing the railway companies to 
reduce their tariff on coal. 

fi ed Armour Plates.—Notwithstanding the very 

ifying results which have attended the trials of 
Sheffield armour plates on several recent occasions, we are 
informed that the local manufacturers are using every 
endeavour to improve the make of these necessities in 
naval warfare. It is sought to ver tte a a the meio 
plates and those which are made of steel completely. These 
innovations are jealously regarded ironworkers, 
who of course are in favour of the employment of best 
refined iron. Some further experiments with these plates 
are expected to be shortly e. 





Son tages ere oh fine erin 
mote the ui ion of w measures, 
will be held at ext month, At all International 


be nex! 

ibitions, since 1851, conferences have been held on this 
subject, but little has made in extending 
the principle. In 








kindly sent to me by the writer : 





The production of briquettes by the company declined from 
8266 tons in 1876 to 4 60 tons in 1877. 
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HYDRO-CARBON ENGINE AT THE BRISTOL SHOW AND PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. THOMSON, STERNE, AND CO., LIMITED, ENGINEERS, GLASGOW. 
(For Description see opposite Page.) 
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TRACTION ENGINE AT THE BRISTOL SHOW. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 


Fig o: 





In the course of our last week’s notice of the Royal 
Agricultural Show, at Bristol, we alluded briefly to a new 
pattern of six-horse traction engine with very large 
driving wheels exhibited there by Messrs. John Fowler 
and Co., of Leeds. Of this engine we now annex en- 
gravings. It will be remembered that at the Bedford Show, 
in 1874, Messrs. Fowler exhibited an engine with very 
large wheels, and since that time they have been almost 
constantly experimenting in that direction. The engine 
shown at Bedford, of which we published illustrations at 
the time (vide pages 42 and 43 of our eighteenth volume) 
had driving wheels 8ft. in diameter; in that we now 
illustrate, the diameter of the wheels is 7 ft., and the 
whole arrangement of the gear, &., differs materially 
from that employed in the engine shown at Bedford. 

Referring to our engravings it will be seen that—as in 
Messrs. Aveling and Porter’s engine which we illustrated 
last week—all the. gearing, with the exception of the 
— which engage with the driving wheels, is kept 

een the bearings of the several shafts, while these 
bearings are all carried by a wrought-iron box frame 
fixed on the top of the firebox. The engine has a single 








cylinder and the crankshaft carries two pinions of 
different diameters, while on the second motion shaft are 
mounted a couple of wheels which slide on feathers, and 
which can be brought into gear with one or the other of 
the crankshaft pinions according to the speed required. 
The arrangement is clearly shown by the plan in our 
e vings. 
he second motion shaft also carries another spur 
wheel gearing into a corresponding wheel on a third 
shaft, which earries the pinions by means of which 
motion is transmitted to the driving wheels, This third 
shaft also carries the compensating gear, the arrangement 
of which will be readily understood from our illustrations. 
The rings of gear on the driving wheels are of steel and 
are turned so as to fit tightly into the angle-iron rings 
forming the rims of the wheels, these angle-iron rings 
being bored to receive the gear. A thoroughly solid job 
is thus secured. The driving wheels of course run loose 
on their axle. 
The engine has a steel hoiler — for a working 
pressure of 150 lb., and provided with an arched-topped 
firebox. The crankshaft and gear is ‘all boxed in to pro- 





tect it from dust, &c., and the whole arrangement is ex- 
ceedingly compact. Of other general features in the 
design it will be unnecessary to speak here, as they are 
clearly shown by our engravings. 





THE HYDRO-CARBON ENGINE. 

In our notice of the Royal Show at Bristol last week, 
we briefly referred to the hydro-carbon engine, which was 
there exhibited by Messrs..Thomson, Sterne, and Co., of 
Westminster, and the Crown Iron Works, Glasgow, and 
of which we culars ar mr an now — 
The engravings on the ite page show this engine in 
sectional elevation and ap From these views it will be 
seen that the bedplate of the machine consists of a v 
deep hollow casting of neat design, into the top table of 
which two vertical cylinders are recessed. The cylinder 
shown to the left in our engraving is the working cy- 
linder, which is 8 in. in diameter with 12 in. stroke, 
while the other is the air pump, and is 8 in. in diameter 
with a 6 in. stroke, A pipe forms the connexion between 
the air pump and working cylinders as shown. The air 
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is first com: in the air p, whence it is delivered 
through ab ees past an inlet valve into the working cy- 
linder. On its way tothe latter the air passes through 
perforated brass discs, having wire gauze placed between 
them, these discs being represented in our engravings just 
above the entrance tothe working cylinder. An annular 
space which is shown in our section just above these discs 
is ked with felt, and into this packing the hydro- 
aden oil is pumped from a store tank by a small pump 
shown on the left of our engravings, and worked by an 
eccentric on the shaft by which the valves are operated. 
From the felt the oil finds its way to the discs, over which 
it distributes itself. through the discs the air 
a with-hydro-carbon vapour to the extent 
necessary to effect its complete combustion in the work- 


the chamber just below the discs is a flame which 
is caused byigniting this inflammable mixture at that 
point before starting the engine. This flame is constantly 
maintained during working, and, in one sense, may 
be said to have its volume increased so as to fill the cy- 
linder at each stroke. Put in another way, each additional 
charge of saturated air is ignited as it passes this point, 
and then acts on the piston. The engine is single-acting, 
and is fitted with a flywheel, the piston receiving its 
impulse on the down stroke. At the end of the down 
stroke the exhaust valve in the top of the cylinder is 
opened, and is closed just before the piston finishes its 
up-stroke, 

At the lower part of the engine are two malleable iron 
tubes which form air reservoirs. One of these is a re- 
gulator, which is used for preventing too great variations 
in the air pressure, whilst the other contains a store of 
highly-compressed air, which can be used for starting 
the engine instead of giving the flywheel a turn. 

It will be noticed that the connecting rods are coupled 
to the working piston and air-pump piston by thin plates 
which permit of the necessary flexibility, there being no 
joints at these points. The manner in which the motion 
is communicated to the crankshaft through a beam 
mounted within-the engine frame will be at once under- 
stood from the engravings. It will also be seen that the 
valves of the working cylinder and air pumpare operated 
from a shaft which is coupled to the crankshaft by bevel 
gear and which carries the governor. It will be noticed 
that the opening of the valve which admits air into the 
working cylinder is effected by a cam on the sliding 
sleeve of the governor. 

It is stated that in a trial with the brake this engine 
developed five-horse power, running at 200 revolu- 
tions per minute, and with 70 1b. initial pressure per 
square inch in the working cylinder. The engine was 
working very satisfactorily at the Show, where it attracted 
a considerable amount of well-merited attention. It will 
doubtless prove a very useful engine of its class for many 
purposes where steam is inadmissible, and where gas is 
not obtainable. We hope hereafter to give more detailed 
particulars of its performance. 








NORTHERN IRON MANUFACTURE. 

Tue official statistics of the northern ironmasters are 
now obtainable for the two first quarters of the present 
year, and they show that there is now an increased 
volume of trade in the iron manufacture. It would be 
easy to show this by comparing the quantity of iron of the 
various classes produced in the quarter with those for the 
period immediately preceding, but the fairest mode is to 
compare the production with that for the corresponding 
period of last year. Such a comparison may be fairly 
drawn, and it will show the variation in the trade, and its 
direction during a year. Thus compared, the figures 
for three months are as under: 





1877. 1878. 

Tons. Tons. 
Rails wd - 10,992 8,820 
Plates “a ox 55,552 62,759 
Bars ‘ia ote ad 20,306 19,584 
Angles ane ae ste 18,031 23,733 
Total, with fractions 104,883 114,897 


Thius it is shown that in the quarter there is a substan- 
tial increase in the production, due to the enlarged out- 
ut of plates and angle-iron, which more than counter- 


ances the falling off in the rail and bar trade, and | has 


changes in some degree the tage each of these 
classes of iron contributes to that total. This increase is 
for the quarter wholly due to the greater animation known 
in the iron shipbuilding trade, which has so largely 
swollen the demand both for plates and angles; but 
although there is an increased volurme of trade the value 
is less, in consequence of the lower prices ruling. The 
average prices for the two quarters ramed may be given 
to show the extent of the fall in the year’s interval bridged 
over by those quarters. For the second quarter of last 
year and of the present the prices were: 


The extent of the fall has varied in some degree in the 
different branches of the trade, but on the average it is 
very large when it is borne in mind that it is from a low 
price to a lower, and that the period in which it has oc- 
curred is comparatively brief. At the same time it is 
believed that this fall has brought prices down to the 
minimum, and that though it may be some time before 
there is a change in prices to any great extent, yet it is 
more than probable that when it occurs it will be in the 
direction of an advance. There has not been any very 
great variation in the proportion to the total of the 
various classes of iron made in the year; but the great 
change which has taken place in this direction in a little 
longer period may be shown by the comparison of the 
percentage for two quarters—one for last quarter and one 
for the corresponding quarter of 1874. The percentages 
at these two times were: 


1874. 1878. 

Rails 52.45 7.67 

Plates 27.32 54.62 

Bars... ooo eee 12.96 17.05 

Angles .., ses ove 7.27 20.66 
100. 100. 


The change, it should be stated, is in this instance due 
in part to the fall in the total quantity of iron manu- 
factured, but chiefly to the falling off in the quantity 
of rails manufactured. 





BOOKS RECEIVED. 
Posts and Telegraphs, Past and Present. By WILLIAM 
Trae, F.R.H.S. London: W. Tegg and Co. 
Automatic Arithmetic. By JoHN SawyER. London: 
G. Bell and Co. 
Essai d’Une Théorie des Votites en Berceau en Arc de 
Cercle, et en Plein Cintre. Par THEODORE BELPAIRE. 


relatifs @ la Stabilité des Votites. Par THEODORE 

Bewrarre. Paris: Dunod. 

The Hill Country of Alabama, U.S.A.; or the Land of 
Rest. London and New York: E. and F. N. Spon. 

[Price 1s.] 

Exposition Universalle d’1878: Associations des Pro- 

sees _—o a Vapeur du Nord de la France, 
ormandeet Parisienne. Défauts de Toles, Corrosions, 

Incrustations, §c. Catalogue descriptifet raisonné. Par 

E. Cornu. is : Dunod. 

~~. a Weekly Epitome of the Press. Vol.I. London: 

yman and Sons. 








FOREIGN AND COLONIAL NOTES. 


Victorian Railways.—At the close of 1876, Victoria had 
702 miles of line open for c, and there were further 
259 miles in course of construction. Up to December 31, 
1876, the expenditure on the Victorian railways, inclusive 
of rolling stock and plant, was 13,710,364/., the approxi- 
mate average cost per mile was 19,5581., which will be re- 
— we ae ety new lines —— The 
rolling s com; passenger engines, 
engines, 210 aaa and 2194 w: , vans, cattle 
June 30. 1877, 


trucks, &c. For rie July 1, 1876, to 
the receipts were 1,074,4971. For the previous year they 
were 994,7671. 


Defences of New South Wales.—A torpedo corps has 
been ~~ formed for New South Wales, under Major 
Cracknell, the chief electrician of the colony, and this body 
of volunteers are being well trained in all the details a 

pertaining to the manipulation of the weapon they are t 

use. The chief reliance of New South Wales at present will 
have to be placed in what may be called fixed torpedoes, in 
contradistinction to ‘‘ fish’ torpedoes, or other mechanical 
a mts of a similar class. These torpedoes will be 
sunk in various known spots in the channels along which 
an enemy’s ship would have to pass in the event of making 
an attack upon Sydney ; they will be connected by sub- 
marine cables with the 


necessary stations on either side of 
the harbour. 
American Pig Iron.— 


yea of pig iron in the 

United States in 1877 was 2,314,000 tons. Pho number of 

blast farnaces in the United States is 704; of these only 

252 were in blast at the close of last year. 

A eee Ratlway.—The Chilian Government 
concluded a provisional contract for the completion of 

the Chili and Southern Railroad, one of the enterprises in 


since. The road, which is 400 miles in length, is in opera- 
tion, in spite of the fact that no stations have been erected 
and that the permanent way has yet to be ballasted. No 
less than forty rivers lie across the path of the line, while 
at present p> & ten bridges have been constructed, those 
bridges being of wood, which the contractors will not 
guarantee to stand any lengthened strain. Where there 
are no bridges the passengers are conveyed across the 
- epee erage se nates in fresh cars on the other 


Antipodean Te hy.—The Batavia and Singapore 
cable was interrupted May 1. Instructions were accord- 
ingly sent to Batavia for a steamer to be in readiness to 
the above ports as per arrange- 


pany made in tered Marl The cable communication 





1877. 1878. 
Per ton. Per ton. 
£84 2s. 4. 
Rails mr 648 5 10 10 
Plates si Pc Brig 68 1 
Bars on 619 3 68 1 
Angles een 6 910 5 13 11 
Average ... 617 1 6 310 
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Tables permettant d’effectuer rapidement des - Calculs | 1877 


whieh the Government was induced to embark some time | @ls0 


convey telegrams between 
ments with the Netherlands-India Steam Navigation Com- | had 


Queensland Railways. — The 
no intention of undertaking roposed 
branch lines from Ipswich to Fassifern, in one direction, 
and to Mount Esk in the other, unless the residents in the 
districts to be benefitted by their construction contribute 
towards the cost, which, we suppose, means that a system 
of rating railway districts is in contemplation. The pro- 
posed branch line from Oxley to Beenleigh is one with 
regard to which considera pressure is likely to be 
brought to bear upon the Government; but a contention 
has arisen in favour of a diversion of the route so as 
serve the settlers of the Upper Logan and the Albert. 
The Colonial oe en, Sere of cae Fan 
forming an establishment on Tweed river, immediately 
south of the Queensland Border, for the production of 
sugar on an extensive scale. They have purchased 10,000 
acres of land, intending in the first instance to grow their 
own cane, in the expectation, however, that as soon as 
machinery has been erected for bape Be ustning 
P farmers will settle in the neighbourhood, an 
enable the company to adopt the plan which they have 
found eminently successful on the Clarence river, where 
they last year exported about 7000 tons of sugar, none of 
which was from cane of their own growing. But the 

eed is difficult of navigation, and the company have 
asked the Queensland Government to construct a short 
line of railway or tramway from the Border to Nerang 
Creek, Quee: d, with the view of making that the port 
for the produce of the Tweed district. The company 
further ask whether, in the event of the Government 
declining to undertake the work, they will permit the 
company to make the line, and, if so, upon what terms. 
The length of line will not exceed 15 miles, and its course 
would of necessity be along the coast on level sandy 
country, where the cost need not exceed 1000/. per mile. 


The Suez Canal.—The transit revenue of the Suez Canal 
Company amounted for the first five months of this year 
to 651,8171., showing a reduction of 33,9921., as compared 
with the correspon’ period of 1877. This result was 
attributable to the reduction made in the tolls in April, 


Excavating Water Holes.—A powerful steam-scoop for 
excavating water-holes in the North of Australia has been 
successfully used on the Paratoo runs in forming a reser- 
voir capable of holding 3,500,000 gallons of water. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
attendance on Change at Middlesbrough. Although 
there was no actual alteration in prices, No. 3 Cleveland 
pig being still quoted 39s. per ton, the market was some- 
be Jr improved. There was a better inquiry, and the 
various ae gs = ~ 7 ros of trade were 
more encouraging. seems e prevailing opinion 
that the peace established will be followed by industrial 
—_ There is certainly plenty of monéy in the hands 
of capitalists lying idle, and the restoration of confidence 
should induce its investment in the many schemes of rail- 
way making and gearing which, projected a few years 
» have been — uring the protracted depression. 
ial agents promoters of public companies will 
soon be busying themselves in raising funds for under- 
takings of all sorts which will afford employment for thou- 
sands of persons. 
The Finished Iron Trade.—Manufacturers still have 
very little to do. The melancholy spectacle of silent, meh 
old-looking works as a traveller glides along the North- 
Eastern Railwa: i It is only here and there 
that anything like activity is apparent. Gradually, how- 
ever, portions of those works are being altered and put in 
ry ion, and it is hoped that in the course of a few months 
they will be ministering to the world’s wants. 


The Britannia Iron Works, Middlesbrough. — More 
hands have been employed at these works, which after 
being closed about two years have recently been started. 
Paddling and plate making will go on briskly at this 
establishment for some time to come. 

Proposed Statue to Mr. Bolckow.—Yesterday a public 
meeting was held in the board-room of the Exchange, 
Middlesbrough, for the purpose of considering and giving 
effect to the largely iling’ desire to tuate the 
memory of the late lamented Mr. Bolckow, M.P. The 
mayor, Mr. Ald. Bulmer, presided. It was decided to open 
a subscription list with a view to ing a statue of Mr. 
Bolckow in the Albert Park, the magnificent recreation 
ground which the deceased presented to the town. It was 
that if funds permitted a Bolckow scholarship 
should be founded at the High School, Middlesbrough, Mr. 
J. W. Pease, M.P., contributed 1001. to the object. A 
committeee was formed to carry ont the resolutions 
agreed to. 


is wearisome. 





Continuous Raitway Braxes.—In reply to a ques- 
tion by Mr. MeArthur, in the House of Commons this 
week, Lord Sandon stated that the Board of Trade did not 
ery 3 Age duty to ae, Sale he bray ay pages 

lway companies thought proper lo so, the 
Board would render every assistance, so as to decide the 
Siedpteenenths Getich aan deetiotchawagpeaned 

ly w am ion has appea: 

in ENGINEERING) that Lord Sandon considered the time 
arrived for the railways to take immediate steps to 
come to a decision on the e question. The adoption 
of an effective and satisfactory system of continuous brakes 
was of the utmost importance in regard to safety of life and 





not working satisfactorily. ‘The defect in the cable las 
not wor . in 
been attributed to the toredo. 
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WIRE ROD TRAIN AND SIEMENS’ HEATING FURNACES A 


(For Description, 
Fig. 5. 
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CORRUGATED FLUE TUBES. 

In a former article on corrugated flue tubes (vide 
page 369 of our last volume), we endeavoured 
to show that with these tubes, as they are now 
made, the tendency of the external pressure - is 
rather to bring the ends together than to separate 
them, or in other words the tendency is to shorten 
the tube. We have now to consider these corru- 
gated tubes in respect to their efficiency as a tie in 
resisting the pee against the end plates. 

As this en ery seldom averages over 700 lb. 
per square inch of the tube section with steam at 
60 lb, pressure, it can of itself have but little effect in 
producing any material longitudinal extension of the 
tube. It must not be forgotten that the resistance 
to longitudinal extension offered by a corrugated 
cylinder such as we are considering is very much 
greater than the resistance offered by a straight plate 
simply corrugated, since any alteration in length of 
the corrugated cylinder can be effected only by a 
material stretching or compressing of the material 
circumferentially. On the other hand it must be 
conceded that it requires only a very slight altera- 
tion of the width of each co ion to allow a 
number of longitudinal extensions taking: place, the 
sum of which may be equivalent to a very important 
alteration in the length of the tube, 

With the dimensions and proportions of the corru- 
gations in the tubes made by the Leeds Forge Com- 
pany and the amount of pressure against the end 
plates the tubes will be called upon to resistin well- 
designed boilers, we are of opinion that with pres- 
sures up to 120 lb., or even more, the tubes will act 
as efficiently as staysas many of the plain tubes 
with encircling —_ constructed by the best 
makers, Supposing the co: ted tubes be found 
to elongate slightly under the hydraulic test of 
the boiler by the pull exerted upon them by 


the pressure against the end plates, and to 
shiek Neck to the crigheal length em the 





removal of the pressure, their behaviour will 
not differ from that of some plain tubes with en- 
circling rings. Should the springing of the end 
plate allowed by the elongation of the corrugated 
tube appear excessive, it can be reduced by an 
alteration of the end plate staying. We would 
caution boiler makers against being too timid on 
seeing the bulging of an end plate under, say, 120 lb. 
hydraulic pressure so long as it is not ent, 
and when there is little or no elongation at the in- 
tended working pressure of the boiler. Some careful 
makers still stay their end plates too rigidly. This 
is not only the cause of grooving in the end plate 
itself, or at the flanges or angle-irons by which the 
tube is attached to the end plates, and of leakage 
and even fracture at or near the bottom of the shell, 
but is also, we are inclined to think, the cause of 
some of the mysterious local corrosion that is found 
along the sides of some tubes at the side water 
spaces. 

In some internally-fired boilers, the short 
distance between the furnace tubes and the shell 
at the side water spaces, or near the level of 
the firebars, renders the portion of the end 
plates at that level veryrigid, and not likely to spring, 
The consequence is that when, in consequence of 
the fire on the grate a rigid furnace tube becomes 
hotter than the shell, the band of metal along the 
tube at the firebar level must either become crushed 
or the shell must be stretched. When the tube be- 
comes colder than the shell, as it must do when 
the fires are drawn, the above action and reaction 
of tube and shell are reversed, Now it will depend 
upon the relative sections of metal in each whether 
the effect of these stresses will be most felt in the 
tube or the shell. As the shell is in most cases the 
thicker and stronger of the two the effect is felt most 
inthe tube. This alternate compression and elonga- 
tion will tend to affect the durability of the tube in 
two ways: (1) by preventing the close adhesion of 
any non-porous scale that may be collected, and 
(2) by opening the pores of the metal, if we may 
so speak. The first of these conditions will be 
sufficient to allow the corrosive action of some 
kinds of feed-water to take place, and considering 
the effect which a very slight hinging or buckling 
action of a plate along the edge of a seam or angle- 
iron has for inducing and promoting corrosion, it is 
not unreasonable to suppose the second condition 
we have named may have a somewhat similar effect, 
and allow corrosion to take place with certain kinds 
of feed-water, whether the tube is apparently ps 
tected or not by scale which may be porous. It is 
sometimes a a to explain the corrosion of flue- 
tubes at the side-water spaces by saying that the 
circulation is defective here. By others who rightly 
say the circulation is more rapid here than at a short 
distance above or below, the corrosion is sometimes 
ascribed to an eddying action of the current, The 
iron in the crown of a plain tube is not so distressed 
as that in the sides for two reasons, (1): because there 
is a less amount of rigidity at the end plates over 
the crown, and (2) because the elongation due to the 
increase of temperature is accommodated at the 
crown by the flue ‘‘ hogging” up. At the sides any 
‘* hogging” action is resi by the tube being kept 
cooler beneath a certain level by the entering cold 
air under the firebars, and by the accumulation of 
soot that takes place beyond the brid 

When a corrugated tube is. used the absence of 
rigidity by obviating the distressing action on the 
iron that takes place in the working of the boiler 
will tend to preserve the tube against the corrosive 
action of the feed water. Whether the compara- 
tively greater flexibility of the tube will tend to 
detach the scale or not will depend upon the tenacity 
of the latter. Experience may show that a different 
management in scaling the tubes for their preserva- 
tion may be necessary when they are corrugated. 

If it be admitted that distressing the iron tends 
to render it susceptible to the corrosive action of 
the feed-water, then the ‘corrugated tube by the 
ve of its manufacture should be more 
liable to suffer from the corrosive action of some 
feed-waters than the plain tube. We would im- 
press this upon the manufacturers of these corrugated 
tubes, so that they may at once provide, as far as 
possible, inst injuring the iron by adopting 
the means of heating and rolling best calculated to 
avoid distressing the material. 

In the event of serious overheating occurring 
under pressure, the resistance to collapse of these 
corrugated tubes will certainly be diminished, but 
probably not to the same extent that a plain tube 
would be affected undersimilar circumstances. The 





first effect of serious overheating will be to increase 
the depth of the corrugations, and it would tend, 
therefore, to increase the strength of the tube. 
But when the crown once commenced to bulge down 
after the plate had become red hot, the collapse 
would probably be more rapid than that of a plain 
tube, as there would-be plenty of slack, so to speak, 
for the distortion to draw upon, This very slackness 
will tend to save the tube from transverse rupture, 
as it may allow the collapse to go on till it is arrested 
by the bridge and firebars without overtaxing the . 
strength of the material, and so tend to prevent 
the rush of steam and water which is the possible 
result so much dreaded when a furnace crown comes 
down. At ofdinary temperatures and with slight 
overheating the corrugations serve to strengthen 
the tube, and when greatly overheated they will 
probably serve to prevent the tube fracturing. 

We may regard the efficiency of the co’ ted 
tube as a stay when overheated in the light of the 
experience we have had with plain tubes. In a few 
cases of almost inconceivable neglect, where the 
watchman or attendant has lighted the fires without 
first filling the boiler with water after cleaning, and 
in a few cases of less rare occurrence where the 
water has leaked past the blow-out or feed valve, 
the furnace crown has been left bare before there 
was any pressure in the boiler. The lengthenin 
of the tube due to the overheating that has ensu 
ae resisted by the end plates, causes' the tube to 
buckle where the heat is greatest, that is, at the 
crown, and generally justin front of the bridge. 
This buckling forms one or twonatural corrugations 
on the crown extending from one-fourth to one- 
third round the tube. The plate is not drawn out 
straight again by the contraction of the tubes in 
cooling, but the corrugations remain, and the ring 
seams are 8 

In considering the increased efficiency of the 
heating surface claimed as due to the corrugated 
form of these tubes, it is reasonable to 
that the speed of the hot gases in contact with the 
undulating surface will be reduced and allow more 
time for the abstraction of their heat. Fora given 
nm of tube there is a considerably greater 
surface in a corrugated than in a plain tube. 
The direct impingement of the flame and hot 
gases which takes place on the front side of the 
corrugations over the fire and the eddying of the 
currents on the other side, seen in the licking action 
of the flame, no doubt tend to increase the efficiency 
of the heating surface, as long as it is kept as clean 
as that in a plain tube. The great heat over the 
firegrate and bridge will burn off most of the soot 
and earthy matter that the eddying of the current 
tends to deposit in the hollows, and so keep the 
surface clean. Beyond the bridge, however, in 
Lancashire and Cornish boilers the soot and 
matter from many kinds of coal will rapidly fill up 
the hollows, and instead of corrugations the tubes 
will present a plain surface of soot and deposit. 
They will be more difficult to clean than plain 
tubes, and this will directly and indirectly reduce 
the efficiency of their heating surface behind the 
bridge. We point this out lest the injudicious 
application of these tubes, and forming too high 
expectations of them, should lead to failure and dis- 
appointment. Our opinion is that when applied 
and managed judiciously in marine and stationary 
boilers these corrugated flues will meet a want that 
has been long felt, 





MR. EDISON AND THE MICROPHONE. 

On page 45 of our present issue we publish Mr. 
Edison’s a 4 to the telegrams of Mr. Preece and 
Professor Hughes which appeared in this journal 
on the 5th instant. We are induced to print iz 
extenso Mr, Edison’s communication (which was 
addressed to the Editor of the New York Daily 
Tribune), in order po ee our readers in possession 
of everything that Mr, Edison and bis friends can 
bring forward in excuse of his unfortunate mistakes 
or in extenuation of what’ would, without some 
explanation, be considered in this country as very 
peculiar conduct, 

It is remarkable how very much Mr, Edison’s 
communication to the New York Tribune supports 
the view we expressed upon the whole question 
in our issue of the 5th instant. Itis now perfectly 
established, on his own authority, that Mr, Edison 
was first led astray by the in se et account 
given by our preteen The ineer, of the 
all discovery b essor Hughes of a new 
quill and carbon We have in the 
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to which we have referred, given the history 

of birth of that unfortunate instrument, and 
we have shown that it existed only in the imagination 
of the dent of our contemporary, and that 
so far from — Hughes having claimed to 
have discovered thermo-electric ies of a com- 
bination of quill and carbon, it was to the quill of 
The Engineer and to that alone that must be attri- 
buted an invention which has produced so much 
heat, When Mr. Edison sees how his mistake has 
arisen, he will doubtless lose no time in acknowledg- 
ing it, and he will probably be more careful in the 
future how he accepts the ‘‘ benefit of early news” 
afforded by our contemporary.* 

While we are willing to make every allowance for 
Mr. Edison having been deceived by the un- 
fortunate utterances above referred to, we cannot 
dismiss from our minds the impatient haste with 
which he rushes at conclusions, and violently 
attacks the reputations of honourable men without 
either seeking for or waiting for any sort of explana- 
tion, and even after explanations have been given, 
which must be perfectly satisfactory to any honour- 
able man, he still cli to his accusations, giving 
but one more proof of the weakness of his cause. 
In his letter to the New York Daily Tribune against 
very full extracts from his own writings, he sets 
garbled and incomplete quotations from statements 
of Mr. Preece and Professor Hughes, and it is im. 
possible to avoid the conclusion that the omissions 
are made not on account of want of space but in order 
to give to the statements quoted a meaning the 

reverse of that intended to be conveyed by 
their authors—a meaning, however, likely perhaps to 
go down with those not versed in the subject as sup- 
rting the charges of Mr. Edison. Thus Professor 
ughes is made to say that he employs carbon in his 
microphone in preference to any other material, as 
if he meant to imply that no substance would do as 
well or possessed the same microphonic properties, 
whereas the words quoted are only part of a sentence 
the meaning of which was to show that a// conduct- 
ing substances may be used in a microphone, but 
that carbon is employed by! preference because it is 
cheap, non-oxidisable, and is easily worked. 

Again, Mr. Preece is made to say in a letter that 
the researches of Professor Hughes and the experi- 
ments of Mr. Edison are so much alike that it is 
difficult to distinguish between the two, whereas if 
the whole letter were given an altogether different 
impression would be conveyed, for it would show 
that Mr. Preece was not referring to any similarity 
of principle or construction, but to the importance 
of the experiments of both inventors and to the 
value of their respective results. But what will be 
thought of the use made by Mr. Edison of the con- 
cluding in Professor Hughes’s communica- 
tion to the Royal Society, in which he acknowledged 
his obligations to Mr. Preece for his aid in the = 

tion of his paper, and which is quoted by Mr. 
epee te 


Fe 


iction of Mr. Preece’s statement 
that he was in no way a coadjutor of Professor 
Hughes in the invention or discovery of the micro- 
phone? Does Mr, Edison mean to imply by this 
that if a gentleman of Mr. Preece’s position assists 
another scientific man to bring an important dis- 
co before the public, he is, therefore, by that 
act self-accused of having stolen that discovery from 
another and of having given it to his friend to in- 
troduce as his own? that kind of argument be 
accepted as sound Mr. Edison must not be surprised 
if he one day hears Mr. Preece spoken of asa ‘“‘ coad- 
jutor” of himself in the introduction of the carbon 
telephone and 4 gy and of having stolen 
the esmer from Clerac and the latter from an 
Italian philosopher, 

The only portion of Mr. Edison's reply which is 
worthy of serious consideration, is an extract from 
a letter written by Sir William Thomson to Sir 
Henry Thompson, in which he says, “It is certain 
a at the meeting ~ Sa the a yp pe es at 

ymouth, last September, a met! of magnifying 
sound in an elevtric telephone was Quattiel: a 
having been invented by Edison, which was identical 
in principle, and in some details, with that re 
forward by Hughes.” An opinion expressed by Si 
William Thomson upon matters connected wi 
electrical science is of course far too important to be 
passed over io silence or to be treated without 

but we feel sure that Sir William Thomson 
did not intend his opinion to be made use of in the 
way that Mr. Edison has used it. The quotation is 
only of a letter, and not the whole, and judging 
from Mr. Edison's method of making extracts, we 
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th | Mr. Edison for their careful consideration. 


we should have some hesitation in forming decided 
conclusions without seeing the rest of the commu- 
nication, or at least the immediate context. How- 
ever, taking it as it stands, it certainly is a remark- 
able expression of opinion from Sir William Thomson, 
who was present at the meeting of the Royal Society 
on the occasion when Professor Hughes’s was 
read, and who was invited to join in the oan 
which followed, and who was also mt at the 
meeting of the Society of Telegraph i when 
Mr. Preece brought forward Professor Hughes's dis- 
coveries. On neither of these occasions did Sir 
William Thomson take occasion to point out that 
Mr. Edison had made similar researches, or bear 
testimony that the discovery was not new, and we 
are from these facts the more inclined to think that 
the sense of the extract quoted by Mr, Edison from 
Sir William Thomson's letter would be considerably 
modified by being compared with its context. We 
have on former occasions expressed the opinion that 
the true explanation of the action of both the micro- 
phone and the carbon telephone must be looked for 
in the same law, and in that sense we can understand 
Sir William Thomson’s expression that the two are 
identical in ape but it must not be forgotten 
that the only law which comes into play in the 
action of the two instruments was discovered*not by 
Mr. Edison, but by Professor Hughes, and that the 
explanation that carbon possesses exceptional elec- 
trical properties under pressure is not correct, and 
only expresses a special instance of the broad prin- 
ciple discovered by Professor Hughes. But while 
being able in that way to follow Sir William 
Thomson as to principle, we must confess our in- 
ability to understand what defai/s of construction are 
identical in the microphone and the carbon tele- 
phone. The question of principle may be, in the 
present stage of the subject, one of opinion; but 
that of constructive detail can only be one of fact, 
and we fail to see in the construction of the micro- 
phone of Professor Hughes any details which are 
common to Mr. Edison’s carbon telephone which 
was described by Mr. Preece before the British 
Association. Carbon, it is true, is used in both; 
but that does not make them identical, or even 
similar, any more than does the employment of that 
substance in the construction of the voltaic bat- 
tery of Leclancht make it identical with that of 
Bunsen. 

With so valuable a weapon in his hand as the 
opinion of Sir William Thomson, which we have 

uoted above, it is extraordinary that Mr. Edison 
should have shown his smallness by the concluding 
paragraph of his so-called reply. The idea that 

rofessor Hughes should have chosen the Academie 
des Sciences a8 the medium through which to bring 
his more recent researches before the scientific 
world for the reason that the transactions of that 
eminent body, being written in a ‘‘foreign language,” 
his communication would be buried and lost from 
observation, is too amusing to be altogether passed 


over. In the first place, Professor Hughes can 
hardly be responsible for the very necessary part of 
Mr. Edison’s education having been neg] ; and 


in the second, it is the first time we remember to 


have heard the sentiment that the publication of |}, 


a memoir by the Academie des Sciences of Paris is a 
method of hiding it under a bushel, or of keeping a 
discovery from the scientific public. This notion is 
especially ridiculous as referring to Professor Hughes, 
who has, for his inventions and discoveries, been 
decorated by every court in Europe, and who has 
received a larger number of Continental distinctions 
than any other inventor we know. 

We are, through the courtesy of the Comte du 
Moncel, whose views upon such a question as the 
matters in dispute between Mr. Edison and Pro- 
fessor Hughes command the respect of both con- 
tinents, enabled to place before our readers the 
opinions which we publish on another e, and 
which will, we think, at all events as far as Euro 
is concerned, set the matter at rest, and show the 
baseless nature of Mr. Edison's charges as well as the 
true position of Mr. Edison as an original discoverer. 
Comments upon such an opinion would on our part 
be superfluous, and we leave it to our readers and to 
We will 
only add that some allowances must be made for 
Mr. Edison. It must not be lost sight of that, 
although he has made some foolish mistakes, he 
has done many good things for which he has re- 
ceived a larger share of praise and celebrity than is 
usually accorded to so young a man. Some mental 
constitutions are enough and strong enough 





to be independent of empty praise and flattery, even 








if it take the form of such fulsome adulation as can 
be found only in a certain section of the American 
press. Mr. Edison has been the victim of much of 
this sort of thing, and there seems to be a conspiracy 
among the editors of American journals to see how 
much public flattery Mr. Edison can stand, or how 
many absurd inventions can be attributed to him 
without any attempt on his to repudiate them. 
He does not yet appear to have awakened to the 
fact that the public press is amusing itself and its 
readers at his expense, and he sends copies of news- 

rs to his friends in this country in America 
duly authorised with the stamp of his laboratory, 
some of which contain accounts of interviews with 
‘*the modern magician,” in which the most out- 
rageous things are said as to alleged new discoveries 
made by him, and which he does not think necessary 
to repudiate or to deny. We are told in these 
accounts that Mr, Edison lives upon “salmon and 
other brain food” in order to supply the constant 
stream of inventive thought afd. genius which is 
ever flowing from him. e must confess that we 
do not consider ourselves competent to judge 
whether the flesh of the American salmon is directly 
convertible by the digestive system into brain matter 
or fertility of invention, but we do know that too 
much of such nourishment is conducive to indiges- 
tion, which not unfrequently induces peevishness in 
its victims, and pr to perverted and un- 
amiable notions of other people. We do not for a 
moment believe that this is the real cause of the 
difference between Mr. Edison and Mr. Preece, but 
we do most strongly recommend Mr. Edison to cast 
off some of his more busy flatterers and to cultivate 
the good opinion of men whose praise is worth 
having, and whose very censure is more valuable 
than the unmeant and unmerited flattery of which 
he seems to be so willing an object. 





THE BRISTOL SHOW. 

In resuming our notice of the Show of the Royal 
——— Society, at Bristol, which closed on 

onday last, we would first refer to a grievance to 
which a group of exhibitors in the machinery in 
motion department were subjected through what 
would seem to be a piece of carelessness in one of 
the executive departments, About half way down 
the Show-yard, and extending half way across, di- 
viding, in fact, the general exhibits from the live 
stock, were three rows of sheds which were devoted 
to the purpose we have indicated. These rows of 
sheds were placed in such close longitudinal proxi- 
mity that in some instances where long driving 
bands were used, the portable engines belonging to 
the exhibitors on either side interlaced and entirely 
blocked the thoroughfare. The exhibitors in the 
middle row were the worst sufferers, because, in ad- 
dition to the block in front, piles of empties choked 
the course behind. Hence the comparatively few 
visitors who found their way to these stands—ex. 
cept those stands at either end—did so either by 
steering a zig-zag course between the portables, or 
threading their way amidst a formidable assemblage 
of packing cases and the like.. A protest was signed 
by the victims, and sent into the Council, who we 

eard had given the matter prompt attention, 
although the evil could not then remedied, 
Having directed attention to this untoward circum- 
stance, we will now proceed to notice the various 
classes of exhibits which we left over from last 
week. The first of these will be 


CuarFr-CUTTERS AND MILLs. 

If there be one class of manufacturers who, more 
than another, should feel indebted for progress to 
the Royal _——- Society it is perhaps certain 
makers of -cutters. In this category we, of 
course, except those well-known firms of manu- 
facturers who are better able to originate than to 
copy. As a matter of fact, however, there are 
many who each year introduce in their ines 
detail improvements which are traceable by direct 
descent to the machines exhibited by high-class 
makers at the previous show. Nor should we 
perhaps be individually hard upon the makers of 
chaff-cutters only, for the blessings of the Show in 
this res extend to and are thankfully received 
by makers in other classes of implements. Let us, 
however, not call these folk by names too hard, 
but let us give them credit for their discernment in 
recognising what is good, and for the ——_ 
they seek to pay to true genius, for after all imita- 
tion is truly the sincerest form of flattery. 

Turning, then, from the exhibitors to the exhibits, 
we first find that Messrs. Richmond and Chandler, of 
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Salford, Manchester, now fit their machines with a 
stop motion to be worked either by hand or foot. 
‘They also have a self-acting reverse motion, which 
prevents breakages occurring by reason of hay be- 
coming caught on the points of the teeth prowl ped 
wrapped round the rollers as they are reve This 
motion is so arranged that the rollers and the web 
are both instantly reversed by one movement of a 
lever, so that as soon as the feed is run back the 
web carries it away from the feed rolls. The re- 
versing lever is so placed that the arm of the atten- 
dant must be brought against it should he get his 
hand between the rolls, a contingency, however, 
which need not occur in these machines owing to 
the use of the feeding web. Messrs. E. H. Bentall 
and Co., of Maldon, Essex, have effected several 
detail improvements in their chaff-cutters. They 
use, in place of the sliding pinion, a clutch gear, 
by means of which the length of the chaff can be 

tered whilst the machine is working, by just alter- 
ing the position of a lever. Messrs. J. Crowley and 
Co., of Meadow Hall Works, near Sheffield, who a few 
years since first introduced Edwards’ chaff-cutter— 
one of the most perfect machines of its class extant 
—have further added to its efliciency by fitting it 
with a travelling feeding web inside the hopper of 
each machine. The web is under the control of the 
one lever, which stops, reverses, and varies the length 
of cut. These machines are now made wi 
malleable iron legs which obviates that vibration 
which is experienced with wrought-iron legs. 
Messrs. Carson and Toone, of Warminster, now fit 
the bagging apparatus of their steam power chaff 
engines with a sifter, which is rocked by a crankshaft 
and pulley, driven by a band from the working 
shaft of the machine. In the chaff-cutter of Messrs. 
R. A. Lister and Co., of Dursley, the safety lever is 
so placed as to be pushed over by the body of the 
attendant should his hands get between the feed 
rolls. Should he push the lever over beyond the 
stopping point, it reverses the machine. 

n mills, Messrs. Lampitt and Son, of Warwick, 
exhibited a good vertically-arranged fireproof mill 
ape patent) for crushing and reducing middlings, 

he stones are encased in a cast-iron box, and the 
mill only occupies a floor e of 32 in. x 23 in., and 
is said to require a considerably smaller power for 
the work done than other mills of the class and size. 
Messrs. Hunt and Tawell, of Halstead, introduce a 
new mill designed for grinding maize by hand power. 
It has a steel case-hardened roller and hardened 
cutting plate, which is fitted with an adjustable 
regulator, the feed being regulated by a screw and 
lever. This firm also exhibited a smooth roller bruis- 
ing mill, in which the rollers, which are of cast iron, 
are made of equal size, an arrangement said to pos- 
sess advantages over mills in which the rollers are of 
different sizes. Messrs. Bentalland Co., of Maldon, 
had a new bean and maize mill, in which the cutters 
are grooved rings of hard metal. The upper cutter 
is bolted to the hopper casting, and the other to a 
revolving plate driven by the main shaft. The ad- 
justment for fineness is effected by slackening the 

olding screws, and shifting the hopper casting 


round up or down inclined planes on which the 
a rs, This firm had also a new oil-cake 
mill with enlargeable hopper for taking American 


cake, which is of large size. They now make their 
screen of orated sheet iron. Messrs. Hind and 
Lund, of Preston, had a new middlings mill, in 
which the stones are placed vertically, one being 
stationary and the other revolving. ‘The cast-iron 
casing is divided vertically, and the halves can be 
slid apart, and turned on trunnions for facing the 
stone without the use of a crane or any other ap- 
— none of the working parts being disturbed. 

e feed is drawn in by a quick screen, which 
further acts as a fan, and helps to distribute the 
stuff over the faces of the stones. 

In a new mill by Messrs. Corcoran, Witt, and Co., 
of Mark-lane, London, there are two pairs of porce- 
lain rollers placed in line, a double hopper supplying 
both pairs of rollers at the same level. The -* owed 
are fastened on the spindles by wedges, and the 
rollers are driven by friction. This firm also ex- 
hibited a grain elevator in which a tube is led from 
the grain to be elevated—say from a ship—toa large 
metallic chamber in the top floor of a granary. This 
chamber is constructed with an exhaust fan in the 
basement, and has an outlet from which pipes may be 
led to any part of the building. On starting the 
fan the grain is drawn from the cargo to the chamber, 
and is delivered thence wherever desired. Mr. J. 
H. Carter, of Mark-lane, London, exhibited a grind- 
ing or middlings mill on the Hungarian system. It 








has three chilled iron rollers placed vertically one 
above the other. The middlings pass first between 
the top and centre rollers, and are then guided be- 
tween the centre and bottom roller. e rollers 
have a slight differential speed, and the top and 
bottom rolls are carried on volute springs, the centre 
roll being fixed. The pressure is regulated by a 
worm wheel. Messrs. 8. Corbett and Son, of 
Wellington, had a new pattern mill, in which 
the feeding arrangement has been specially 
attended to, with the view of preventing choking 
from straws and the like getting into the machine. 
This is now prevented by means of a perforated 
intercepting plate which allows the grain to 
through into the mill, but stops off the straw and 
the other extraneous substances. The improved 
oil-cake mill of Mr. J. Wilder, of Reading, stands 
higher, and is mounted on a square wrought-iron 
frame. The hopper is convertible into three dif- 
ferent sizes, and the mill breaks six different sizes 
without any change wheels by means of an eccentric 
motion worked from a lever handle. 

Several new bone-crushing mills were to be seen 
at the Show, whilst some others of old and proved 
types have been improved. Amongst the latter are 
the single and double roller bone mills of Messrs. 
Crosskill, of Beverley. The single mill has a pair 
of rollers made of wrought-iron cutters, case- 


th | hardened, and is fitted with a revolving riddle for 


separating the crushed bones into three sizes. The 
object of the firm was to produce a simple, durable, 
and efficient bone mill to be driven by a strap from 
an ordinary portable engine, and, judging by what 
we saw of this mill at the Show, they have succeeded. 
Messrs. Newall and Ogilvie, of Bristol, exhibited one 
of Vapart’s disintegrators, which consists of three 
horizontal circular platforms keyed on to a vertical 
shaft and working within a cast-iron casing. The plat- 
forms are fitted with radial vanes, and between the 

latforms and attached to the casing are hoppers for 

elivering the bones at the centre of the plat- 
forms, whilst around the platforms are fixed 
chilled cast-iron segments. e material is pro- 
jected from the first platform against the first 
series of me meegy and is guided by a hopper to the 
second platform, and so onto the third until the bones 
at | leave the mill in a properly pulverised con- 
dition. We illustrated the disintegrator—of which 
we have heard very good accounts—on 448 of 
our twenty-third volume. The Dunston Engine 
Works Company, of Gateshead-on-Tyne, exhibited 
a new bone mill, in which a horizontal toothed 
roller revolves against a movable serrated jaw, which 
has a vertically eccentric motion. The jaw in fact 
opens, and then comes forwards and downwards at 
the same time, thus giving a chopping and grindin 
action, besides which the machine gets a good ho 
upon greasy bones. The jaw is held up to its work 
by a spring lever. The broken bones fall between 
a pair of horizontal grooved rollers, where they are 
finally reduced to meal. 

The Savile Street Foundry and Engineering 
Company, of Sheffield, exhibited one of Hall’s 
new bone mills, in which differential gear is em- 
ployed for reducing the speed of the first motion 
shaft on to the rolls, which makes asimple and com- 
pact machine. A pair of toothed rolls having sepa- 
rate rings of wrought iron case-hardened teeth are 
carried in a strong iron frame and are 
panding gear. ‘The rolls are adjustable for fine or 
coarse crushing by means of a screw arrangement. 
The advantage here is that the largest bones can 
be first rough-broken and afterwards fine ground 
by reducing the roller space. Mr. G. E. Sherwin, of 
Birmingham, exhibited a pair of grinding machines, 
the one for dry and the other for damp substances, 
The mills consist of four arms or beaters carried on 
a horizontal shaft working against a periphery and 

ted screen in the former case, and against a per- 
orated plate in the latter. The working parts are 
enclosed in a cast-iron casing and are easy of access. 
These mills deliver the material directly it is reduced 
to the required degree of fineness. Messrs. W. and 
S. “ee pe and Co., of Chelmsford, exhibited a 
wash mill plant for clay, chalk, and similar sub- 
stances. ‘Che mill is 20 ft. in diameter and is wholl 
constructed of iron so that no brickwork is requi 
and in moving it is only necessary to excavate the 
ground and bolt the mill together in it. The 
elevator for raising the slurry to run into the back 
is 20 ft. high and is constructed of steel chain carry- 
ing wrought-iron buckets and passing over a grooved 

et wheel. The pug mill is of wrought iron 

8 ft. 2in. in diameter and 3 ft. 3 in. high, and is 
fixed on a wrought-iron foundation plate, 


by ex- | su 





Root pulpers are a class of exhibits which fall 
within the scope of our criticism upon -cutters, 
so, as may be su , we shall not have much to 
vw Fire goss Semen in this direction. Messrs. 

oods, C dge, and Co., of Stowmarket, ex- 
hibited a new treble-action root cutter, pulper, and: 
turnip cutter. It will pulp, cut finger pieces and 
slices for bullocks with one disc instead of two, as 
usually required. This is effected simply by turning 
the disc in one direction for pulping, and in the 
other for cutting fingers and slices. Messrs, Hunt 
and Tawell have a new root pulper, in which the 
discs are interchangeable, so that the machine can 
be readily converted: from a pulper to a slicer or 

ter at will. In the new root pulper of Messrs. 
ichmond and Chandler, of Salford, the lower part 
of the hopper is ribbed, so as to hold the roots well 
against the cutters. The shaft 8 through the 
hopper, where the former is e of square section, 
and thus assists to agitate the roots and to press 
them down to the cutting point, A division bar 
between each knife insures the pulp being of uvi- 
form size before it can escape from the hopper. 


FLour-DRESSING AND SEED-CLEANING MACHINES. 


In the “ Helvetic” middlings purifier of Mr. J. F. 
Langmesser, of Liverpool, the middlings are led 
through a nr. ¥ having a feed roller to a sieve 
whence they sorted into the hop of the ma- 
chine. From these ho the middlings fall on 
circular cast-iron revolving plates, by which they 
are thrown, according to weight, into the cylindrical 
com ents under the plates, being distributed 
into three classes by centrif force. The lighter 
sort fall nearest the edge of the plates and are 
carried by suction away to the dust room behind 
the machine, the next heavy fall into the middle 
compartment, whilst the heaviest reach the outmost 
compartment. Messrs, C. L. Wray and Co., of 
Liverpool, exhibited a flour-dressing machine in 
which the reel is conical in apa. and laid perfectly 
horizontal, instead of being cylindrical and laid at 
an angle, The pitch is obtained from the conical 
form, which affords a constantly increasing womne 
surface. The reel is fitted internally with coni 
fanners, which produce a current of air sufficient. to 
~~ the meal equally against the whole surface of 

e silk. The reel revolves at 40 revolutions per 
minute and the fanners at 270, both in the same 
direction, In the 10-hole valve blast and exhaust 
middlings purifier of Mr, C. Hopkinson, of Retford, 
there is a blast fan at the head of the machine blow- 
ing underneath the silk to keep it clear and porous. 
An exhaust fan is placed at the tail end to suck the 
light greys into a stive room. Since last year 

. Lampitt and Son have introduced a few de. 
tail improvements in their silk flour-dressing ma- 
chine, They have also a new machine which is 
made shorter than usual for s purposes, The 
reel is carried on a wrought-iron hollow shaft 
trussed longitudinally and strutted at the centre. 
The truss rods are connected with the boss by a 
special joint, by which the trouble sometimes ex- 
perienced by reason of rods breaking at this point, 
is obviated. The distingui feature claimed for 
the wrought-iron flour ing machine of Mr. J. 
Thornton, of Worksop, is the absence of internal 
projections, thus giving an uninterrupted working 
ace. The h ris fitted with a meal-conveyer 
which is not liable to choke, and the machine is 
easily regulated to suit any grade of flour, or damp 
a wheats in any season, without stopping 
wor 

Messrs. J. and B. Sainty, of Wisbeach St. Peters, 
exhibited a combined separating and blowing ma- 
chine, the novelty in which consists in placing an 
adjustable metal plate over the riddles, which can 
be regulated up to the a from the hopper, 
so as to divide the light ies from the heavy. 
The seeds and light corn are caught on the plate 
and conveyed into a spout, being thus kept apart 
from all grain. In Booth’s cs grain separator, 
which was exhibited by Mr. Gaeta, of Glou- 
cester, a sideway or lateral motion is given to the 
screens instead of a forward and backward motion. 
This is said to prevent the waste of the larger kernels 
of wheat. There are eight sieves placed one above 
the other at an e with each other zig-zag 
fashion, They are run from one eccentric in 
combination with a fan, which creates a double ex- 
haust. The seed separators of Messrs. Mayer and 
Co., of Kalk, near Co e-on-Khine, and which 
were exhibited by Mr. P. Van Gelder, of Liverpool, 
are of a special kind. The is delivered into an 
inclined revolving metal cylinder, on the inside of 
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i i- ical cavities ched, In these into position automatically. Their twin cultivator} Mr. F. Savage, of King’s Lynn, lifts his steam 
ayer a pee rae woo a raised above| is a wide implement which folds up for travelling. | cultivator by the forward rope instead of by the back 


the catchboard by the slow rotary motion of the 
cylinder. The grain, owing to its oblong form, 
remains in the cylinder and moves towards the dis- 
charge end. The round seeds are propelled for- 
wards by a worm running on the top of the catch- 
board. Oats and long barley are separated from 
wheat on the same principle, the holes in the cy- 
linders for the various purposes being of different 
sizes, 

The last exhibit for notice in connexion with the 
present subject is a machine for dressing millstones, 
invented by Mr, R. R, Smith, and exhibited by Mr. 
Bryan Corcoran, Jua., of Mark-lane, London. In 
this apparatus the tbrift is held in a ball-and-socket 
joint and worked by hand. The bill is moved for- 
wards for the next crack by pressure of the thumb on 
a kind of ratchet and pawl arrangement. The 
operator holds and works the thrift just as he would 
in ordinary hand work. 


Horst Gears. 

There are but few points for notice in horse 

gears, as, with the exception of matters of workman- 
ship and finish, there is a considerable likeness 
running through the family, and this likeness be- 
comes stronger eve ear. Messrs. Richmond and 
Chandler, of Salford, ave just effected an improve- 
ment in this class of machinery, by means of which 
a frequent source of breakage —overrunning when 
the horse stops—is now avoided, In the new gear 
the pole stops we Aes horse ceases to pull. 
This is effected by a ratchet and pawl arrangement, 
In the horse gear of Messrs. Woods, Cocksedge, 
and Co., of Stowmarket, the bay is braced, and 
there is a screw arrangement for keeping the tra- 
velling wheel in position to follow up the weer of 
the brasses. The intermediate motion is fitted with 
a clutch for throwing the work out of gear without 
stopping the horses. In the horse gear of Messrs, 
Jeftery and Blackstone, of Stamford, wrought iron 
is largely used and the pole is trussed. The vertical 
shaft and pole flange are connected by a self-acting 
clutch by means of which the sudden strain on the 
machinery at starting is prevented, and which dis- 
engages itself directly the horse stops, thus prevent- 
ing accidents. 
IMPLEMENTS OF TILLACE. 

Of ploughs those firms who take the lead in their 
manufacture exhibited very fine collections, some of 
the exhibits not beitig devoid of individual interest. 
Thus, for instance, at the stand of of Messrs, Fowler 
and Co,, in addition to their splendid show of 
general steam cultivating machinery, we found their 
new Cuban plough. This is a five-furrow balance 

lough which is constructed to take in 15-in. 

urrows, and to work toa depth of from 10 in. to 
l4in. The frame is so constructed that when the 
wheels come in contact with stumps or rough places, 
the body of the’plough is not thrown out of the 
furrow. There is also an arrangement for preventing 
clogging in dirty land. Another implement—not 
novel, however,—exhibited by this firm isa draining 
or mole plough, which acts only while travelling in one 
direction. 1t consists of a frame carried by a pair of 


The self-lifting harrow is somewhat lighter than the 
twin cultivator, and is useful for cleaning the land. 
Messrs. Howard exhibited a special steam plough for 
deep ploughing and subsoiling. The horse ploughs 
of this firm included a new double plough, and a 
triple plough, and a Brabant, or one-way plough, 
which is specially suitable for sewage farms. Another 
new exhibit was a self-lifting drag-harrow, as was 
also a pair of light-handled drags with oval teeth. 
Messrs, Ransomes, Sims, and Head, of Ipswich, 
were, in their display, no whit behind their imme- 
diate neighbours in the Show whose exhibits we 
have just noticed. They had a new double-furrow 
plough, which is fitted with double lifting wheels for 
raising it out of work, and turning at the headlands, 
It is so constructed that by the removal of the front 
body it can be easily converted into an efficient 
single plough. In the combined single plough and 
subsoiler of this firm, the subsoiler works at the 
bottom of the furrow, and as soon as that part is 
pulverised the hind plough turns « furrow completely 
over the subsoiled portion, which is never trodden 
by the horses, as they always walk on the solid 
bottom. 
The “climax” two-furrow turnwrest plough of 
Messrs. Davy, Sleep, and Co., of St. German’s, is 
fitted with a quadruple wheel steerage. The steer- 
ing is effected by means of parallel gearing which 
connects and moves all four wheels at the same 
time. This operation is performed by the aid of a 
lever which passes along the side of the plough. 
The lever handle works into a notch and is held in 
osition bya spring. Mr. J. Huxtable, of Brayford, 
evon, exhibited some useful horse ploughs. In 
his new double furrow turnwrest plough, when the 
horse reaches the headland the plough is thrown 
over on its side and rests on a disc wheel. The 
front furrow wheel at the same time unlocks itself 
and the attendant by the movement of a lever re- 
leases the handles and gives them halfaturn: The 
handle is then locked by the same lever. The front 
furrow wheel meantime has turned itself upon its 
cranked axle, and as the plough swings into an up- 
right position the wheel locks itself fora the 
return furrow. Messrs, W. Bail and Son, of Kettering, 
have a new double-furrow and a three-furrow plough, 
both similar in principle, the three-furrow being 
fitted with a lever to regulate the depth and for re- 
lieving the plough at the headlands. It is also 
fitted with a back wheel to lighten the draught. 
Messrs. E, Page and Co., of Bedford, have intro- 
duced a new feature in their drag harrows ; they fit 
them with adjustable tines, In turning, the harrow 
is lifted out of the ground by the horses. The rear 
wheels are set on arms connected with the lever 
bar. Messrs. W. Rainforth and Sons, of Lincoln, 
exhibited a new pore lifting harrow, the tines 
being lifted out of action, and their depth being 
regulated when in work by the action of a lever, so 
that no time is lost in altering for different depths of 
working. The harrow of Mr. C. Clay, of Wakefield, 
has the tines keyed on to revolving bars, and is fitted 
either with loose steel points, or wrought-iron teeth. 
At the stand of Messrs. Barford and Perkins, of 
Peterborough, was a seven-tined self-lifting steam 








small front wheels and suspended by means of a chain 
in the middle of the axle of a pair of large hind wheels. 
It has a strong straight tine having a chilled point 
or mole, The rope from one of the ploughing 
engines passes round a sheave near the front end of 
the frame, the other end of the rope being fixed to 
the hind wheel of the same engine, by which means 
the strain exerted by the engine on the plough is 
doubled. The tine being lowered into the ground 
and the plough propelled, the nrole forms a round 
hole in the earth at a depth of from 2 ft. 6 in. to 
3 ft. 6in, In clayey soils, pipes are thus dispensed 
with, and a perfect drain remains for many years, in 
the formation of which the surface of the land is not 
disturbed. Another implement which, like the last, 
acts in one direction only, is a ditching machine 
made by this firm. It is worked similarly to the 
mole plough, and is let into,and lifted from the 

veal by the cranked axle of its hind wheels, The 
ditch is cut by two coulters and a share, the earth 
to be removed being split by a third central coulter 
which follows. The earth is conducted upwards by 
two long straight mould-boards, and is deposited on 
either side of the finished ditch. 

Messrs. Howard, of Bedford, had, as a matter of 
course, a fine show of exhibits of the class under 
notice. Their cultivators, which are used with the 
eight-horse power engine, noticed by us last week 


cultivator, which was tested at the last Bath and 
West of England Show. Instead of being fixed to 
the axle in the ordinary way, the cultivator rests 
on two inclined slide bars, through an eye in the 
bottom of each of which the axle revolves. The 
lifting power is obtained by two notched eccentrics 
on a cross bar at the top of the frame, and two 
notched wheels keyed on- to the axle. When the 
eccentrics are depressed—which is easily done by 
the steersman’s foot—the notches and cogs are 
brought together, when they lift the frame and tines 
clear of the ground. A double pawl is carried in 
the slide brackets, and drops into a catch at the top 
of the slide bar, holding the tines clear of the 
ground. When it is required that the cultivator 
should be put into work, the steersman pulls the top 
of the pawl out of the catch, and doing so brings 
the bottom of the pawl into a notch which regulates 
the depth. With this arrangement any depth may 
be attained without stopping the implement. The 
lifting is accomplished while the implement is 
travelling a foot, and as the diagonal slide leans 
forward or towards the rope pulling, the rise of the 
implement is assisted by the tug of the rope, and 
therefore no violent jerk is produced by the sudden 
lift in so short a distance. The self-acting anchorage 


rope as is generally done. On a cross-shaft, which 
is placed across the frame of the implement just 
behind the two hind wheels, are fixed two arms just 
long enough when pressed on the ground to lift the 
tines clear of their work. ‘Turning around the shaft 
is a lever which carries a pawl which works with a 
ratched wheel on the cro t; the latteris revolved 
when the lever is worked, and the arms are raised 
off the ground into a position from which they can 
readily be thrown forward over the top of the axis, 
and allowed to drop on the ground whenever the 
tines are required to be lifted. 

Aspinwall’s potato digger has been improved in its 
details by its exhibitors, Messrs. J. W. Robinson and 
Co., of Liverpool. It hasa peculiar-shaped share, the 
apex of which cuts through the base of the potato 
ridge and throws up the tops, soil, and potatoes into a 
revolving screw separator in the rear of the plough. 
There the earth and potatoes are separated from the 
tops, which are thrown over by a finger, the potatoes 
being left conveniently for picking up. Mr. J. H. 
Knight, of Weybourne, exhibited a new steam 
— digging machine which is driven by a fly-rope 

rom a portable engine. It is carried on four wheels, 
and is steered by those at the front, the hind wheels 
being the propellers. A tbree-throw crankshaft is 
fitted just to the rear of the driving wheels, and 
works three vertical rods guided and carrying tines, 
which turn the soil up and over. One end of the 
crankshaft carries a bevel wheel, which gears into a 
pinion on the driving shaft. On the other end of 
this shaft is a grooved pulley driven by a hemp cord 
at high speed, and by means of which motion is 
communicated from the engine to the machine. A 
novelty in the show most certainly was the 
‘* pedestrian broadside digger” of Mr. T, C. Darby, 
of Chelmsford, a model of which was exhibited at 
the stand of Messrs, Eddington and Co., of that 
place, This implement consists of a double locomo- 
tive engine of the Fairlie type, only arranged to 
travel sidewise, The diggirg apparatus is attached 
to one side of the machine, and on the other side are 
wheels and legs to take the weight of the apparatus 
evenly. Itis stated that a machine on this principle 
has been successfully worked, although we were not 
informed how many minutes it was in operation. 
At any rate, if it was arranged similarly to the 
model, in which large sections of the digging ap- 
paratus were hauled out of gear by means of tackle 
rove through aneye at the top of the engine funnel, it 
could not have been very long-lived, notwithstandin 
that the funnel—as we were told—was ungtnedbe 
at the base to meet the strain. 

At the stand of Mr. T. Hunter, of Maybole, was 
a novelty in the shape of a self-acting turnip top- 
ing and tailing machine of very simple character. 
n a light frame which is carried on acouple of 
bars like a sleigh instead of on wheels, are slung a 
couple of saws so arranged that they separate the 
top of the turnip from the bulb as the machine ad- 
vances up the drills. A blade in the rear of the 
saws follows them up under the turnips and tails 
them. Last in this class of implements we may 
notice the Koldmoos weed éradicator, which has 
recently been improved by its exhibitors, Messrs. 
Orr and Maddison, of Darlington. The fingers are 
now arranged in groups of six instead of being made 
singly, and the machine is made wider than formerly, 


DRILLS, 


In drills, Messrs. J. Smyth and Son, of Witham, 
showed one embodying several improvements upon 
their previous practice. ‘The hoppers do not now 
require to be removed when the. cup-barrel has to be 
taken out of the box, whilst the support bearings 
for the cup-barrel drop away instantly when the 
barrel has to be removed. The cogwheel gearing for 
regulating the quantity of seed gives greater varia- 
tion with eight wheels than was formerly obtained 
with twelve. There is also an attachment for re- 
gulating the delivery of corn on hilly land. 

In Thomas's two-row dibbling machine, which was 
exhibited by Mr. D. Tilly, of Cowbridge, Glamorgan, 
holes are made in the ground by means of iron 
dibblers which project from the face of the rollers. 
As each dibbler leaves the ground it raises a lever 
which is attached to the seed-box behind and 
causes the seed to drop from the box into the hole 
just made by the dibbler. A small chain attached 
to the box follows and fills up the holes. 

Messrs. Ransomes, Sims, and Head exhibited a new 





of this firm has also been considerably improved by 





in its own class, not only lift and turn, but also drop 


them. 


implement for covering seeds. Afterthe seed has been 
sown broadcast, the seed coverer covers it up in four 
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6.in. rows. It is also useful for paring stubble land 
after harvest, being fitted with hore steel shares, It 
is mounted on a double-wheel carriage for turning at 
the headlands and for moving from place to place. 


HAYMAKERS. 

Messrs. Ransomes, Sims, and Head have intro. 
duced a new haymaker, which has been designed 
to meet the requirements of some crops where a 
forward or overhead motion is necessary as well 
as a back action. In this machine the tines are 
not fixed in one position, but their angle can be 
altered to suit the forward and backward actions, 
and also light and heavy crops. The tyres of the 
wheels of these implements are of improved hollowed 
sections of iron, and to them the spokes are rivetted 
by a return piece. In the haymaker of Messrs. 
J. and F. Howard, the novelty this year is a seat for 
the driver on a one horse machine. In the hay- 
maker of Messrs. C. Denning and Co., of Chard, the 
driver's seat is placed in the centre instead of at. the 
side of the machine as formerly. . Messrs. W. N. 
Nicholson and Son, of Newark-on-Trent, exhibited 
a new interlocking haymaker in which several of the 
working parts have been simplified. The pinions 
are interlocked, and by one and the same movement 
of sliding the pinion into gear, say for the for- 
ward motion, the pinion which ‘gives the backward 
motion is thrown out of gear, or vice versd. By this 
means it is impossible to break the gearing. 

Horse Rakes. 

Messrs. Ransomes, Sims, and Head exhibited a fine 
horse rake 9 ft. in width, having 5 ft. 6 in. wheels, 
and fitted with 28 teeth. Messrs. Howard in- 
troduced a new series of self-lifting horse rakes, 
with a new form of tooth, coupled together and 
with wheels of larger dimensions than hitherto. 
Messrs. R. A. Lister and Co., of Dursley, exhibited 
a new horse rake in which the whole of the driving 
gear and rake centres are carried over the top of the 
main road wheel. By this arrangement, the width 
of the machine is reduced to 7 ft. 8 in. The rakes 
are rigidly coupled together so that one counter- 
balances the other. ‘The crank is so placed as to 
give a direct thrust to the knives and to reduce 
friction. In the horse rakes of Messrs. W. N. 
Nicholson and Son, of Newark-on-Trent, the new 
feature is the adaptation of the self-acting delivery 
to the manual rake of this firm. 

Rearinc MACHINEs. 

Or mowing and reaping machines of all classes 
there was a good display, and some of the exhibits 
deserve special reference. At the stand of Messrs, 
J. and F, Howard, we found their “‘ simplex” mower, 
which is steel geared and fitted with a tapered steel 
finger bar. It has a wrought-iron ie Arse and a 
neat device for instantly releasing the knives from 
the connecting rod. The quick - ie crank spindle 
is cored and carries a reserve of oil, The “simplex” 
reaper of this firm is also steel geared, and, like the 
mower, has its main wheels mortise geared to prevent 
clogging in damp weather. This machine is fitted 
with a lever for giving pitch to the finger bar to 
deal with laid crops. ‘The rakes are controllable to 
regulate the size of the sheaf. The height of the 
cut can be readily adjusted, and the platform 
folds up for travelling. Messrs, Ransomes, Sims, 
and Head exhibited a good lawn mower for horse 
power, in which the details have recently been im- 
proved, It embodies a simple arrangement for 
setting the cutter barrel ; the concave can also be 
set to follow up the wear of the barrel. The knife 
blades are now made in halves divided in the middle 
instead of being in one length, which is convenient 
for removal if necessary. Mr. A. C. Bamlett, of 
Thirsk, showed a collection of his reapers and 
mowers, amongst which we found a new light iron 
frame mower, fitted with his patented finger made 
of wrought iron with steel welded on the top and 
bottom of the finger slr’. He also showed a simple 
form of self-raking reaper, which has only three 
pairs of cogwheels to drive both the knife and 
rakes, the latter being driven direct from the road 
wheel. The cutting height can be accurately regu-* 
lated by the driver while the machine is in motion, 
and the rakes are fitted with a controllable action 
obtained by making a portion of the cam with an 
upper and under working face. The rakes are made 
to take either face of the cam at the will of the 
driver as the crop may a The combined 
mowers and reapers of Mr. Kearsley, of Ripon, are 


now fitted with a lifting lever, which enables the 
driver to raise the outer end of the finger bar to pass 


Mr. Walter A. Wood, of Worship-street, London, 
exhibited a new self-delivery reaper in his expensive 
collection of implements of this class. This machine 
has five controllable rakes, so that it can lift up a 
laid crop or form a swathe. .The driver can use 
four dummies and one rake, three and one, two 
and one, one and one, or all dummies or all 
rakes, These changes can be effected without the 
driver leaving his seat, The machine can be turned 
up for travelling, so as t2 pass through a 4-ft. gate- 
way. In Mr. Wood’s new two-horse iron-frame 
mower all gearing has been removed from the wheels, 
reduced to the smallest compass, and boxed in, 
His one-horse mower has been made of lighter 
draught, and improved similarly to the two-horse. 
Messrs, Samuelson and Co., of Banbury, hadavery 
complete selection of mowers and reapers. These ma- 
chines are fitted with welded steel and iron fingers, 
which have been in satisfactory use for three seasons, 
Messrs, Samuelson have brought out a new reaper 
having six arms, all of which are under the control 
of the driver. The method of changing the rakes 
into dummies, and of controlling the rakes to make 
different sized sheaves according to the variation of 
the crop, consists simply in shifting the roller on the 
rake arms, so that they may either travel on the 
main cam or on a supplementary one, which has been 
added, The supplementary cam can also be regu- 
lated by the driver from his seat, so as to lay off the 
sheaf at pleasure. Mr..W. Anson Wood, of Upper 
Thames-street, London, had a new self-rake reaper, 
in which all the operations of the machine can be 
readily aaieaate by the driver from his seat. By 
a single tread of his foot he can convert any of the 
rakes into beaters, or vice versd, so that he can at all 
times regulate the size of the sheaf according to the 
condition of the crop. Mr. Wood also exhibited a 
new and useful one-horse manual delivery reaper 
which can be easily made available for cutting clover. 
The Johnston Harvester Company, of Chiswell- 
street, London, exhibited their new ‘‘ Continental” 
reapers for one and two horses, These machines 
are light, and malleable iron is largely used in their 
construction. They have a new form of rake carried 
with a gear instead of a chain, The two-horse 
reaper cuts 5 ft. wide, and weighs but 600 1b. ~~ 


THRASHING MACHINES AND Drum GUARDS. 

There are no radical changes for notice in thrash- 
ing machines, Most makers are now fitting them 
with drum guards of greater or less efficiency, in 
anticipation of what all will have do do before this 
time next year, when the Act of Parliament dealing 
with this question comes into operation. Messrs. 
Clayton and Shuttleworth had a fine display of fine 
thrashing machines, They fit all their thrashers 
with their patent safety drum guard, and attach, 
when necessary, their new portable chaff-cutting, 
sifting, and bagging machine which we have referred 
to under canoe head. Messrs. Marshall, Sons, 
and Co., of Gainsborough, had also an excellent 
show of thrashing machines well sustaining the 
character they have gained for this class of ma- 
chinery. At the stand of Messrs. W. Tasker 
and Sons, of Andover, we found a combined 
thrashing and chaff-cleaning and bagging ma- 
chine which was fitted with a sheaf band-cuttin 
and self-feeding arrangement. The sheaf is delivered 
on to the feeding board and a spiked roller carries 
it forward under a reciprocating knife similar .to 
that of a mower. By this the band is cut and 
goes over with the sheaf, which is opened by a 
self-feeding rake. The drum guard of this machine 
consists in an arrangement for closing the drum in 
and stopping the machine. Should the attendant 
step or fall on the feeding table it drops and the 
machinery is thrown out of gear by means of an 
arrangement of fast and loose pulleys, At the same 
time the guard shutter falls over and partially en- 
closes the exposed working parts. The thrashers of 
Mr. E, Humphries, of Pershore, are fitted with a 
drum guard which consists of a folding hood. This 
hood is pushed back at starting against a spring and 
is held back by a catch. Directly the attendant 
falls upon the feeding table the catch is released, 
and the spring closes the shutter over the drum, 
Messrs. Wallis and Steevens, of Basingstoke, fit 
their thrashing machines with a drum guard, which 
we described and ‘illustrated last week. The drum 
guard of Messrs. Barrows and Stewart, of Banbury, 
consists of a hinged cover which projects, and on re- 
ceiving the shock of a falling body falls and shuts in 
the drum. This firm bolt two extra beaters on their 





over a grip on the swathe. By another lever the 
points of the fingers can be depressed or elevated. 


drum for thrashing beans, which is stated to make 


Sims, and Head have improved the dressing 

ratus of their thrashing machines, and have a 
chaff elevator. For the shakers they now use 
double cranks, and they are using a plaited 
steel wire rope of flat section for hangers instead of 
ash, They are busy with a drum guard, which 
however they have not yet completed. The safety 
arrangement in Messrs, Robey’s thrashing machines 
consists in having the self-feeder work within a box 
or casing, which is raised 12 in. above the platform 
of the machine. As the generality of accidents 
occur through the mouth of the feeding box being 
on a level with the platform, Messrs. Robey con- 
ceive that by raising the sides of the box the 
effect all that is necessary for — safety wi 
their self-feeder. This latter part of the machine 
has been improved in detail. Amongst other things 
it is now started and stopped independently of the 
machine, being worked by separate gear. The 
thrasher can be fed by manual labour if desired. 
Perhaps the simplest thing in drum was to 
be seen at the stand of Mr. T. Hucknall, of Ealing, 
who is convinced that the Legislature will enforce 
its onapon in connexion with every thrasher ex- 
tant. It consists of a post to which the man who 
feeds the machine is to be strapped by the waist. 
As the feet ‘of the attendants sometimes get into 
trouble with the drum, this arrangement requires a 
pair of stocks to complete it. The only novelty in 
straw elevators was exhibited by Mr. J. D. Garrett, 
of Buckau, and Delahay-street, Westminster. This 
implement, which revolves on the shaft between the 
smaller wheels without altering the arrangement of 
the driving gear, was fully described and illustrated 
by us last week. 


STONE-BREAKING MACHINERY. 

There were several new names in this class of 
exhibits although the latter were not a in the 
same category as the former. The Savile Street 
Foundry and Engineering Company, of Sheffield, 
had a good show of these machines in tion. 
We especially noticed one of Hall’s multiple action 
stonebreakers, specially fitted with patent cubing 
jaws in sections fur producing road material. In 
this machine the principle of the Blake stone 
breaker has been adhered to for operating the 
vibrating jaws, which are divided into two or more, 
and worked alternately from a separate eccentric, 
connecting rod, and toggle. By this ment the 
whole of the working parts are in equilibrium, and 
the intensity of the strain is decreased, All the 
crushi faces are chilled and planed at the 
back. ‘This machine is also made self-moving with 
engine and boiler combined, so that instead of 
bringing the stone to the machine, the machine can 
o to the stone and afterwards can haul it to its 
estination, The machine of this we intend 
to illustrate in an early number, e smaller 
machine exhibited is specially designed for the 
reduction of material requiring greater comminu- 
tion than is usually attained with stonebreakers, 
and is adapted for preparing cement, clinker, lime- 
stone, Bay hates, and the like for the grinding 
mills, or crushing spar, nite, brick, &c,, 
for concrete work. At the adjoining stand of Mr. 
H, R. Marsden, of Leeds, we found detail improve- 


&{ ments had been introduced into his Blake stone- 


breaker. It is fitted with a new motion for drawing 
the swing jaw back, new expanding toggles for 
regulating the size of the product, and new toggle 
bearings which obviate the wearing of the toggle 
plates into the connecting rod and jaw. The con- 
necting rod is now made of wrought instead of 
cast iron, which reduces its weight. Messrs, R. 
Broadbent and Son, of Stalybridge, also exhibited 
stonebreakers of the Blake type. They make a 
point of a new positive drawback motion, which 
consists in an arrangement of levers in place of 
india-rubber used in the older types of this machine, 
The jaw is bolted into a jaw stock, instead of being 
run with white metal as formerly, : 


BRICKMAKING MACHINERY. 
Brickmaking machinery was well represented at 
the Bristol Show by several makers. Mr. T. C. 
Fawcett, of Leeds, had a machine for making plastic 
pressed bricks. The pug is driven through a friction 
clutch, whereby the variable condition of the clay is 
successfully treated, and semi-dry or plastic bricks 
are made with equal certainty. The er and 
duty of the machine are also more evenly ibuted, 
as the pug spindle is only in operation when the 
mould is open and ready to receive the charge of 





@ very satisfactory arrangement, Messrs. Ransomes, 





clay, the action of the pug stopped while the 
4 the fining 


mould revolves between 


of each box. 
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Messrs. Bradley and Craven, of Wakefield, exhibited 
a very good example of brickmaking mach 
The manufacture is divided into three D 


the of the clay through the machine. It isfirst 
y . 

mixed with water, if , and well pugged, It 
is then moulded into a brick which, after its delivery 
from the mould, is finished under heavy pressure. 
All these operations are performed mechanically, 
only a boy being required to remove the bricks from 
the press. This ine was at work at Bristol on 
dry clay, which was fed into a pan with edge runners, 
from which it was elevated to the pug-mill when it 
was moistened and p The moulding table is 
circular and revolves horizontally. The machine 
did its work well. The steam power brick- 
pressing machine, which finished the bricks, was also 
a strong well-designed machine. Mr. J. D. Pinfold, 
of Rugby, has in several ways improved the effi- 
ciency of his machines, in which he now com- 
bines the ‘three operations of grinding, pugging, 
and moulding, which were formerly eff by 
three separate machines. The bricks had more- 
over to be handed one at a time to the barrows, 
but now all the extra labour is saved and a 
very machine results from the combina- 
tion. essrs. Bennett and Sayer, of Derby, ex- 
hibited a strong, well-arranged apparatus in Abell’s 
preparing and moulding machine. It has a pair of 
strong rollers with a toothed roller or cracker work- 
ing over them for crushing hard or rocky clay from 
the bank. The clayis mixed in a trough below with 
ugging knives. It then enters a compressing 
Caoeel, where it is travelled forward to the die, whence 
it issues on to the cutting frame. It is suitable for 
any class of clay. From the cutting-off table the 
blocks of clay are taken to a self-feeding and de- 
livering press, where they are fed on toa movable 
box which carries them into the die box. The die 
then descends and presses the block into a finished 
brick which is then raised and delivered by the same 
action. Messrs. W. Hellier and Co., of Bristol, 
ee a is roofing = are —— 
 pugged clay is put in a box and formed into a 
sheet of the required It is forced out by a 
ram and cut off by a hand lever. The mould table 
is run back and receives the sheet of clay which is 
passed under a brass moulding cylinder, the tile being 
thus formed. 


EnGines ror SMALL Powers. 

Amongst the exhibits in this class were one or 
two engines which are worthy of notice. First 
amongst these is the hydro-carbon engine of Messrs. 
Thomson, Sterne, and Co., of Glasgow, which we 
illastrate on page 46 of our present issue. The 
“Eclipse” gas engine of Mesers. Simon and Son is 
worked by the combined aid of gas, air, and steam. 
It is an ingenious although somewhat complex 
engine, and the example at the Show appeared 
to require coustant watchfulness on the part of 
the attendant to maintain a uniform — A 
novelty was shown at the stand of the hiner 
Agency of Queen Victoria-street, London, in a half- 
horse power nominal engine and boiler. It is claimed 
for the latter, which is 8 patent, that it cannot 
explode, the steam pressure and water level being 
ake ney > The boiler consists of a set of copper 
tubes heated by an Alpha gas machine. Pressure is 
first generated by a hand pomp in an accumulator 
which is connected with the boiler. The water is 
forced into the boiler at the same pumping. Steam 
18 generated in a few minutes, and whenever the 

ressure becomes excessive it acts on the water and 
orces it back into the accumulator, which is fitted 
with a relief valve. Any excess of pressure thus 
causes the water to escape, and the worst thing 
that could happen would seem to be that the tubes 
would be burned. The Imperial Steam Pump 
and Engineering Company, of Smethwick, have im. 
proved the details of their steam wall feed-pum 
which works very well. This company exhi ited 
one of Cochran’s vertical cylindrical boilers with 
horizontal tubes. The ucts of combustion are 
led by tubes to a combustion chamber lined with 
firebrick, and thence through horizuntal tubes to a 
amokebox. This boiler has its mer'ts, and we sba!l 
shortly illustrate and fully describe it. Messrs, 
Joseph Evans and Sone, of Wolverhampton ex. 
hibited a new and simple steam pump, of which we 
shall give parti hereafter. When speaking of 
engines, also, in our last week's issue we omitted to 
mention that Mr. Willan’s compound three-cylinder 
engine, lately illustrated ia our was shown at 
Bristol at the stand of Mr. R. E. Crompton, the 


engine exhibited having been made by Messrs. 


Hunter and English, of Bow. The engine is one of 


. | which we have already spoken favourably. 


MISCELLANEOUS EXuHIBITs. 
First amongst the exhibits in: the miscellaneous 
class was Walker's hedge-cutting and trimming ma- 


chine, made by Messrs. Hornsby and Co., of Grant- 
ham, which attracted considerable attention during 
the Show, and was awarded asilver medal. The ma- 
chine is carried on two wheels about 4 ft. 6 in. in dia- 
meter fixed at about the same distance apart asa pair 
of cart wheels. Both wheels work loosely on the axle, 
but having ratchets, so that either is free in backing, 
but in going forwards both are drivers. Keyed 
on the wheel axis is a gear ring which drives a clutch 
pinion, and a lever to this pivion puts the whole 
machine in or out of action, ‘Lhis pinion drives 
a spindle fixed above, and in a line with the axis of 
the main wheel, carrying on the y omy end to the 
clutch pinion a bevel wheel driving a vertical 
apres carried by an upright frame. A pinion on 

e top of this spindle drives a loose wheel working 
on a horizontal spindle, lying at right angles to the 
main axis. On this spindle hinges an extendable 
arm, from the outer end of which depends the cut- 
ting apparatus. This arm can be raised or lowered 
by a screw, the bottom end of which is supported 
by the main axle, whilst the top end (which is 
telescopic) is attached to the extendable arm carry- 
ing the cutting apparatus. This screw is for the 
purpose of setting the cutters at any height desired 
to suit the work being done, the range of alteration 
being about 3 ft. so as to give the machine = 
capacity to trim any hedge of ordinary size. The 
cutting apparatus is hinged on the crank spindle, 
on the principle of Hornsby’s paragon mower, 80 
that it may swing round its own axis without 
interfering with the free cutting action of the knife. 
By a worm and wheel it can be set to cut at any 
angle and may be folded back over the frame of the 
machine fortravelling The cutters consist of a set 
of fixed knives, and the usual set of reciprocating 
knives driven by a connecting rod. The machine 
requires a boy to drive the horses and a man to 
guide the cutters, which he does by a lever whilst 
ridiog upon a seat fixed on the machine. 

Mr. J. D. Garrett, of Buckau, exhibited some 
axles with disc ends, and other special forgings of 
which we shall have eraree | to say hereafter. 
These forgings were produced by a new system of 
hydraulic stamping. Messrs. Le Grand and Sutcliff, 
of Bunhill-row, London, bad a good display of their 
Abyssinian tube wells, some of large sizes showing the 
new method of internal driving. They also showed 
tubular telegraph posts and flagstaffs, in which the 
lower part or foundation is driven from the inside. 
This portion has a flange at its top end on to which 
the post is bolted. Tent poles are also arranged and 
driven in the same manner, except that the founda- 
tion forms a socket for the pole. This firm also 
showed some slur legs of improved pattern for larger 
sizes of wells and piles driven internally and for 
bored wells. They also exhibited a turnstile, which 
is very easily reversed for either a right or left- 
handed entrance. The Savile Street Foundry Com. 
pany exhibited the new Baker rotary pump at work 
for the first time. For moving a large body of water 
and for low lifts it specially commends itself. In 

rinciple it is identical with the Baker blower made 

y this firm. This firm also exhibited a combined 
blower and engine for forcing gases and vapours, 
and for producing a positive pressure blast. It is 
used in foundries and other works for reducing iron 
in the cupola. Mr. W. Gardner, of Gloucester, ex- 
hibited an “ American” turbine, which is said to 
give excellent results. The wheels and cases are of 
iron with bridge-trees above and below secured to 
the cases, which are bored out and the wheels turned 
true. The steps are of lignum vitw. Messrs, Aldred 
and Spielmann, of Queen Victoria-steeet, London, 
exhibited a length of their permanent way for tram- 
ways, ‘Lhe rail is divided longitudinally into two 

rts, and is easily reversed. ‘The rails are easil 
faid, and can be renewed without taking up the . 


way. 
The only novelty in carts was at the stand of Mr. 
F. P. Milford, of Kenn, Exeter. This was a four- 


‘wheeled self-tipping wagon, in which the body is 


hinged on the underframing over the rear axles, 
In the floor near the front end is a hopper door 
opening downwards, which in unloading is first 
opened, and the holding bolt of the wagon with- 
drawn. A portion of the load is thus discharged 
under the wagon, and the weight of the remainder 





causes the wagon to turn on its main hinge, and to 





tip the contents to the rear. The Bristol Wagon 
Compary, of Bristol, exhibited Wheaton’s manure 
and wheat distributor. It effects the distribution 
by means of a crank driven by a inion on the land 
wheels, which causes the oscillation of the bottom 
part of the box. Studs on the movable part pre- 
vent the holes being choked. Thumbscrews are 
fitted on the outside to regulate the size of the 
openings. The same principle is applied both to horse 
and hand power distributors. Messrs. A. H. Bate- 
man and Co., of East Greenwich, exhibited a new 
form of emery grinder—the multiplex—which car- 
ries on one A ree half-a-dozen or more emery 
wheels of different thicknesses and sections for 
grinding and sharpening at one machine every 
variety of tools. Another form of sharpener has a 
movable water-jet and a hood which can be pushed 
back when the wheel is to be used dry. At this 
stand we found that very useful contrivance, 
the “Stow” flexible shaft, which persists in acting, 
although twisted practically into a knot. It is 
composed of a series of coils of steel wire 
wound hard upon each other, each alternate 
layer running in an opposite direction, and the 
number of wires in different layers ing accord. 
ing to the work for which the shaft is adapted. The 
ends are brazed solid, one for the tools, and the 
other for the transmitter of the motive power. The 
shaft is enclosed in a loose case consisting of a single 
coil of iron wire covered with leather, the whole 
forming a useful means of applying revolving power 
at any desired angle to the driving shaft. We lastly 
have to notice the sheep-shearing and horse-clipping 
apparatus of Mr. W. Clark, of Oxford-street, London, 
which is worked by hand power through a flexible 
tube, the legs of the sheep being held in stocks. At 
this stand we found an exhibit called Neurasthenip- 
ponskelesterizo, the nature of which we leave the 
curious reader to discover for himself, sufficient is it 
for us to have introduced him to this mysterious 
invention, to designate which requires twenty-seven 
letters. 





We have now taken our readers completely 
through the Bristol Show of the Royal Agricultural 
Society, and have pointed out to them its leading 
features and its novelties. It was a Show, 
and it is a matter for regret that the attendance was 
not so good as at Liverpool last year. In conclu- 
sion, we give the awards of silver medals for this 
year. Three were awarded: the first to Messrs. 
Hornsby and Sons for their machine for cutting 
and trimming hedges; the second, to Messrs. J. 
Fowler and Co. for Church's circular valve attached 
to a 16-horse power cultivating engine; and the 
third to Messrs. Morris and Griffin for Turton’s 
permanent rick coverings.* 


Tue Frencu Inon Trape.—No transactions of im 
ance have been noted of late in the Haute-Marne. Th 
has, however, been some demand for small lots of iron. 
There is not any marked activity in the iron trade of the 
Nord ; still, work does not wholly make default. 





rt. 
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Lieut Steam Fire Enornz.—The Metropolitan Fire 
Brigade have just added to the plant of the new chief 
etation in the Southwark Bridge-road two of the most im- 
proved form of light-draught steam fire engines specially 
suited for rapid transmission to a fire. These engines were 
delivered on Thursday, the 11th inst., having m pre- 
viously tested on the premises of the makers, Shand, 
Mason, and Co., in the presence of a ty Shaw and his 
officers. Various improvements have been introduced ; by 
means of those in the boiler steam was raised from'cold water 
to 100lb. on the square inch in 64 minutes, this being an 

ion of time by about three or four minutes as com- 
pared with the engines previously in use, a most essential 
point considering the necessity of bringing a jet of water 
to bear upon the fire in the shortest possible time. The 
increasing heigkt to which warehouses and public buildings 
are now carried in London, rendering it necessary for in- 
creased pressure in the water jet, has been met in these 
engines by an increased area of steam cylinder as compared 
with the water cylinder, while the difficulty of the man in 
charge of the jet being able to shut it off entirely to avoid 
unnecessary by water, or from other causes, with- 
out the roundabout way of sending a messenger to the 
engine which may be bk another street, oe a a 
adoption of a patent ae apparatus, by whi e j 
may be entirely closed at the building on fire without 
interfering with or stopping the working of the engine. 
This is accomplished by a special hydraullic safety valve 
by a spri ce which allows all excess of 
pressure to be relieved by passing the water to the suction 
pipe. The first of the improved form of engine has been 
sent by the makers, Shand, Mason, and Co., to the Paris 
Exhibition. 

* In our last numoer when speaking vf tue purus 
engines at Bristol, Messrs. R. Garrett and Sons were by 
erred toas “‘of Saxmundham.”’ Their address 








an error ref: 
is of course ‘* Lejston.”” 
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THE SS. “ HOUSSA.” 
To THe Epiror or ENGINEERING. 
Srr,—Absence from home and pressure of business have 
prevented my sending you sooner the results of the second 
trial trip of ss. Houssa ; these are now enclosed. You 
will observe they differ somewhat from the last*. The 
vessel was not so deeply laden as we e , she having 
to go round to Liverpool to load up. The weather was as 
—- ope bien —_ “- end first a be wind 
ing a little stronger from the north, making the up runs 
longer. It will be noted that on the first trial the vessel 
was on level keel, during these runs she was by the stern, 
and leaving the propellers about 74 in. out of the water, as 
against 2 ft. 3 in. in the first trials. The steamer, 
during these last trials, was in charge of her own officers 
and engineers. 
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Indicated Horse Power. 


The cards which I enclose for your inspection are the 
originals taken from the instruments at the different s: 
of engines, as recorded in the Table, with the time, speed of 
ramp oe — for the ee, _ a enclose 

wo ms (see engravings annexed) of speeds and powers 
for these runs: one % the theoretical curve calenianel by 
Rankine’s formula, with a coefficient of 18,000 ; the actual 
results are shown by circular spots. The other di is 
calculated in accordance with the formula described by Mr. 
Mansell in a paper read before the Institute of Engineers 
and the British Association in Glasgow. It is worthy of 
remark, that with more dead weight on board, the vessel in 
a different trim, less revolutions of the engines, and less 
indicated horse power, the speed was somewhat higher 
than on the first trials. You will also observe that the 
indicated power is still high in ratio to the nominal, as 
nominal horse power engines are now bought and sold in 
some quarters. My regret is that on account of the cap- 
tain being anxious to catch his tide for docking in Liver- 
pool, we only succeeded in getting three different speeds 
instead of four as intended. I may mention here that the 
Houssa made the run from Prince’s Pier, Greenock, to 
Liverpool, in nineteen hours—not bad work for a steamer 
of her class. 

If these progressive trials of 
tend to increase information, and furnish any data to be 
useful to others in our profession, I shall amply re- 
warded, I think they have established one point for which 
I have contended in the recent discussion upon nominal horse 
power, viz., that smaller cylinders can be and are made to 
develop larger indicated power than it is the custom in 
the majority of instances to extract from them, and that 
all the advantages I have claimed for such engines, in less 
weight, less room in ship, giving aus, pene cargo 
space in holds, is to be got without sacrificing efficiency, 
of which this steamer Houssa is a good example, as she 
had on board when leaving Liverpool 867 tons weight and 
measurement, or a total of 667 tons dead weight. 

Having now given you a full report of these progressive 
trials, I must crave your indulgence and a little more space 
to notice a trial of another kind arising out of nominal 
horse power, having a reference to the High Court of 
Justice in Scotland, and my own personal character at the 
same time. 

In my first letter, which you published on the 22nd 
March, I stated that I had been twice at the Court of 
Session upon the question, What is a horse power no! . 
and how is it defined in buying and selling? In that letter 
I gave numerous examples of my own experience of actual 
quotations which I had received from engine manufacturers 
on the East Coast, as well as on the de, for engines of 
the nominal power quoted, and s' that the rule in 
buying and selling was based on 30 in. to 32 in. circular 
inches per nominal horse power. In my simplicity, I believed 
every maker of marine engines knew such to be the general 
rule, but on the 26th April, your correspondent “H. K. W.” 
wrote, quoting an extract from my letters, and alongside 
it an ex parte statement from my evidence in the Court of 
Session, and asking me to explain my arent discre- 
pancies. Your foot-note was so apparent in its meaning, 
that I thought the hint might have been taken ; and know- 
ing for many years who “ H. K. W.” is, I attributed his 
letter to yout effervescence, which having blown off, he 
would have felt relieved, while I felt no way hurt. I 
thought he might be pleased, and had to pay 
no attention to it. owever, it seems “‘H. K. W.” 
been much exercised in his mind lest the public 


yee and speeds should 


should not ise the force of his statements against me, 
and refuse to believe that my letter and oral testimony 
were full of di ies and inconsistencies. 


This very trial was the cause which led me to write 





* Particulars of the first trial of the Houssa will be found 
on page 414 of the last volume of ENGINEERING. 
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Srconp TRIAL TRIP oF 
No. 222, at Skelmorlie, on the Frith of Clyde, 30th of May, 1878. Length, 192 ft. 
draught on trial, forward, 5ft. 3in.; aft, 8ft.2in.; mean draught, 6ft. 8}in. ; dis 


section, 164 ft. ; cylinders, 17in. and 28in. by 27in. Steam, 701b. Vacuum ; port engine, 





; breadth, 26 ft. ; 





depth, 12 ft. Shin. ; 
ent, Fr goad immers' 
14.51b. ; starboard engine, 
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this question, taken 
more 


A 


nominal or 
at page 514; ‘ The 


rse however, very 
represented by the following ion : 


Examinations,” a standard work on the 
Clyde, there is a treatise by John Turnbull, Jun., who is a 
po marine engines, and at page 26 
of that treatise hesays: ‘‘ The rulenow generally adopted 
by marine engineers for the nominal power of a com d 
ine is: Add the square of the diameter of each cylinder 

in Shes together and divide the sum by 30.’’ 

I cannot see any di cy or inconsistency in my 
evi as above and my to you. The idea in 
‘*H. K. W.’s’’ mind may consist in my having given evidence 
against my personal friends in the senior members of his 
firm; however, I shall continue to do as I have done, 
exercise my own z ent and free will to state what I 
truth, although it should offend some men, 
and militate against my interests. 

In reference tothe Admiralty I am quite aware what 
ss have done in substituting displacement tonnage for 
B.O.M. and indicated horse power for N.H.P., but that 
in no wise alters, my views of the absurdity of driving the 
pistons of cylinders 122} in. diameter at the rate of 973 ft. 
per minute er 16.2 per second, or even at 620ft. a minute 
or 10.33 per second. I called it Jehu driving, but “it’s a 
wg ie have in the Navy.” 

hat an extraordinary statement for a practical man in 
““H. K. W.’s” position to make, viz : ‘‘ That marine engines 
at least are not sold by the horse power.’”’ If this is the 
extent of his knowledge, the sooner he moves from his 
pointhouse of observation the better for himself, and learns 
what the world is doing; gomae, since this case of the 
come up he may endeavour to make up his costs, 
building both hull and engines as they do without refe- 
rence to nominal horse power or any house power at all, 
but no engineer who only makes marine engines for other 
—— or owners, can avoid the commercial 
of the country. I doubt {not but that in the i 
department of his own iness they will be able to 
him that even to this hour they receive inquiries for prices 
of marine engines at per horse er ; | know everybody 
else does, and it will not be “ H. K. W.’s ’ broom any more 
than that of Mrs. Partington’s with the tide, that will 
wash nominal horse power out of the market as a factor 
whereby to buy and sell. I think it has been clearly shown 
that even “‘ H. K. W.’s”” own firm, till recently at least, did 
write in their tenders and sell by the nominal horse power. 
All I contend for is, keep the term, it has been so long 
associated with the steam engine that itis stereotyped, but 


measnre it by a standard of indicated horse power, say 1 
to 5 or 6, let that be the gauge by which payment is 
made ; a commercial sheationd’ Teapilesd, to which all 


manufacturers and purchasers must submit. 

It is evident this case of the Sligo has given ‘‘ H. K. W.”’ 
what we callin Scotland a scunner, for he cannot see even 
that it would be expedient to adopt a universal rule for 
nominal horse power ; not that it seems that it is impracti- 
cable, but H+ be his opinion the progress of invention 
would render such a rule obsolete ; in my opinion, so long as 
we have the steam engi manipulate, “‘ H. K. W.’’ may 
set his mind at rest on that score. When the new motive 
power is introduced either by himself or some other equally 
scientific engineer and becomes developed, then may 
nominal horse power rules be set aside. 

May I venture to advise “‘H. K. W.”’ for the future to 
subscribe his own name in full to his letters and not take 
refuge under the initials of a nom de plume. 

Yours very truly, 


Grorer W. Jarrrey. 
Greenock, June 15, 1878. 








THE FLOW OF WATER THROUGH 
ORIFICES IN THIN PLATES. 
To THe Eprror or ENGINEERING, 

Srr,—I was informed some time ago by one of your con- 
tributors that you intended to insert in zour columns a 
paper on the above subject which was by Professor 

ames Thomson at the Glasgow meeting of the British 
Association. I then determined to take the o ani' 
that would be afforded of criticising some portions of it, 
and of comparing some of its statements with certain things 
jer r= author, he very rg em § writing it, felt — 
se upon to say an with tegard to a paper o' 
mine on the same su . Inow learn with ret that 
press of matter and length of Professor Thomson’s 
paper have obliged you to postpone its publication inde- 
2. Te paper of mine to which I have alluded was read® at 

the hical 


Society, and 
"condemned by Tames’ ‘Thomson 


. 





* The 


paper here referred 
NEERING of April 7, 1876, under the 
of Flaids throa 


of “ The Flow 
N 


}| my own 


ty | previously in a pamphlet by 


to was published in Enet-'| j 


about eight months before reading his own paper at the 
British Association mesting. The proper place therefore 
ie tf oth Gangow Pilovophionl ont 
ve ‘orm ; 
but that society had, in reference to my and 6 
acted in what such an ieoph and un- 
fair way that it was impossible for me, with any to 
self respect, pathy pm veer paper ‘ore it. 

Under these circumstances I ask you to insert this commu- 
nication, which I think will contain sufficient matter of 
general interest to justify you in doing so. I am the more 
inclined to think this the ce that it will 
contain some information on the ject, and will be fol- 
lowed by a letter i a good more, which I may 
sately cay Sa. ch: peneouh quig netrn te::snyaelt and to a few 


to whom I have it. 

3. In the first Sot of Professor Thomson’s 
<3 are — be. Ann pny views (on = 
subj very gen ly prom are in reality only 
utterly false } ver ne based on suppositions which are 
kinematically and dynamically impossible.’ Also that 
**in the case of the hydraulic ries referred to, the false 
we involved in the reasonings relate to the main and 
important conditions of the flow and not to any mere minor 
considerations.’”’ Again, it is stated that ‘‘ the erroneous 
results brought out by those fallacious theories, and 
commonly m theoretical results, are afterwards 
amended by the introduction into the formula so obtained”’ 
of empirical coefficients which ‘‘ cannot by their applica- 
tion to the a false theoretical views come to y a wl 
any true scientific theory.’’ The above serious charges are 
levelled, and are very justly levelled, against the “ utterly 
false’ view and the ‘‘ utterly false” reasoning founded on 
the view that the proper theoretical velocity through an 
orifice in a thin ~ is that which a heavy body would ac- 
uire in falling freely through a distance equal to the head. 
ccording to this oretical view it is evident that the 
theoretical discha: would be the quantity that would 
flow through the full size of the orifice at that velocity, and 
as far as Iam aware that phrase has never been employed 
in any other sense. Iam open, however, to correction if 
itcan be shown that I am in error in this res The 
question may naturally be raised here, what is the precise 
meaning of the expression ‘‘ the theoretical’’ quantity of 
any kind? I apprehend that it is the quantity that would 
be brought out by pure reasoning based upon all the known, 
or supposed to be known, physical laws that would affect 
the result. We may know asa matter of fact that dis- 
turbing causes exist, and we may even be able to show by 
reasoning that they must exist, but if we cannot determine 
their quantitative value otherwise than by experiment, their 
effects must be left out of account in deducing “ the 

theoretical result.” 

4. Now almost the whole of the mer of my own, which 
as I have said was utterly condemned by Professor Thom- 
son, was occupied in showing the radically fallacious non- 
sense which was usually put forth in the name of reasoning 
on the subject under consideration. I pointed out that by 
rae reasoning & Seoqeotient som wae. brea ay i and tn 

even worse reasoning it was a shown w 
the actual results fell so immeasurably below the pe | 
theoretical quantities. 

5. Having shown that if there were any quantity what- 
ever entitled to be called the theoretical discharge it was 
exactly half of what usually gets that name, and explained 
why the ac discharge was considerably ter than my 
theoretical quantity, I concluded by stating that no rational 
explanation yet given to account for why the 
actual discharge was only about five-eighths of the common 
theoretical quantity; and that as I given a simple 
explanation of the discrepancy between my t i 

uction and the actual result in practice, I considered 
that when | one had done the same for the common 
theory it would then be time to discuss which was the right 


one. 
6. Having thus wound up my charges against the common 
theory, it might have been expected that Professor 
Thomson, who was present, if he at that time held 
such views as I have quoted from his paper, would have 
had something to say in support of my thesis, even 
if he di with my arguments. e had some 
remarks to make, but they were devoted to denouncing 
myself and my paper. The former he accused of being 
totally incapable of understanding the subject; and the 
latter he declaimed oni as being full of blunders from 
beginning to end. He did not discuss a single sentence 
in it, but he declared generally that ‘“‘ what was true in it 
was not new, and what was new in it was not true,” and 
finished by moving that it should not be printed in the 
Transactions of the society. His motion was not even 
seconded, but all the same my — was shunted. I could 
explain the true reason why, but it was imparted to me 
confidentially. In all fairness, however, I must admit that 
a reason was given to me for the course adopted. Whether 
it was a satisfactory one is not for me to say. It was 
this, that similar views had been advocated about ten years 
—myself. This. reason was 

communicated to me by letter, and announced publicly 
as the charges against my paper and myself had been made. 
I replied, ing in effect that the least that the society 
could do to put me out of the false position in which it had 
placed me, would be to icly the reason 


announce publi 
ed to me privately. This request was shunted like 





**The Flow of Li 


‘ozzles ;"’ a better title would have been 
through Orifices.’’ 





cal | ed 


now, I was right then in sayi 


% oversight. For Ni certainly 
coker velocity through an orifice in 
the velocity due to the head, but that the 
the stream towards the orifice so far interf 
real discharge as to make it very much less than the 
retical quantity. Professor Thomson, I understand, 
admits that that is ‘an erroneous result brought out by a 
fallacious theory and commonly misealled a theoretical 
result.”” If that is not one of the erroneous results re- 
ferred to, it would be hard to find another ; and in that 
case it would be well if he would inform us what the 

ious ries are which he denounces. 

8. I have heard it stated, and it is ible that Professor 
Thomson may jo the same, that Newton, in his ‘‘ Prin- 
cipia,’’ did not teach that theoretically the velocity through 
the orifice was that due to the head (that is the velocity that 
would be acquired by a heavy body after falling a distance 
equal to the head) ; but that that was the theoretical velocity 
through the vena contracta. To this there are several 
obvious replies without debating the exact oper | of 
Newton’s language. In the first place there is no theo- 
retical vena contracta, and therefore no theoretical veloci' 
through it. (This is leaving out of account the view whic 
I bave always held, and which if I understand Mr. Froude 
correctly he also holds that the proper theoretical vena 
contracta has half the cross section of the orifice). 
My second reply to this assertion would be the kind 
of Scotch one of asking who then is responsible for 
the introduction of the false theoretical conclusions 
which Professor Thomson denounces, how is it 
possible that so many of Newton’s followers in this branch 
of his multifarious studies should lave so utterly miscon- 
strued his language as to justify Professor Thomson in 
drawing the attention of the British Association in the pre- 
sent day to the of Newton’s ideas, that has, accord- 

to his own s owing, ahaet universally passed current ? 

. The fact is that Newton made an exactly similar over- 
sight with regard to the flow of water through orifices in 
thin ae to one, which in our own day ‘Rankine and 
Weisbach independently made in constructing their ther- 
modynamic formula for the flow of é 
it was assumed that there should be no pressure in the 
orifice across its plane, in which case there could‘ be no 
vena contracta ; andin the other case that if gas was being 
discharged through a nozzle which converged with suitable 
curvature to'its mouth, the pressure there would always fall 
to zero. In the latter case I drew Rankine’s attention to the 
impossibility of the pressure in the mouth falling below half 
of the initi cag of the effluent gas, from which it would 
ae A that his formula a be ~ i 
possible range. This was of course extremely absurd in 
one totally ignorant of the subject to do; but a i 
only ed its climax when essor Rankine 
that my investigations had led him to see that his formula 
must be wrong through nearly five-eighths of its possible 
aS POD eb d oy fm eth dey bey + (hat 

. With regard in an orifice (t is 
across its plane) Professor Thomson tells us that at the 

it falls to the atmospheric pressure, and that at the 
dle it must be very considerable, but he gives us no 
estimate of its probable amount. In ENGINEERING of 
May 3, 1872, page 305, and of May 24, 1872; page 355, I 
showed by reasoning from the fact that the area of the 
vena contracta is about five-eighths of the area of the orifice, 
that the average pressure in the plane of the orifice must be 
very little short of half that due to the total head. I have 
whe the pressure in nearly all parts of the orifice, 
and have got a very definite though empirical formula 
with which it conforms from the centre to'one-twentieth of 
its diameter from its edge. Assuming, as I think we have 
a _ to assume, that in that last twentieth it will not 
suddenly deviate from the definite curve which up’ to that 
position it follows, I make the average pressure in the whole 
eapeane to edge equal to .497 of that 

tothe whole ‘head, w i 


a 


about .47. y 
11. Of course a converse of reasoning to that 
referred to in the previous h would bring out that 


paragrap: 
the sectional area of the vena contracta would be about 
five-eighths' of the area of the orifice. The pro or 
necessary existence of the pressure to which I have been 
ae J seems to have owe quite overlooked by Sir 
Isaac Newton, who, with all his wonderful abilities, was 
yet not omniscient as some of his followers would try 
to make him out. I shall return to’the subject of this 
eee further on, or in my next letter, but meantime 
wish’ to remark upon another statement of Professor 
12. On page 246 of the Transactions of the British 
Association, we are. told by Professor Thomson that 
at the edge of the orifice the direction of motion is 





assign 
mn , the result of course being that to all outward | necessarily tangential to the of the orifice. 
Aw set my paper was not’printed in the Transactions of | It must be admitted, of course, es the i which 
tke sécidiy: bereees “whatever was truvin it wasnotnew,” | are moving along the inner ‘surface the orifice are 
&e., and yet the heart and soul of it was, eight peed npeiny rate wa 92 See ped eee et 
wing he afer withds? vulliieally tue atid-now tobe ht | there, and meeting fall brant of the stream issuing a 
before the British Association, and afterwards to be printed | comparatively right’ angles to that plane, they be 
in their Transactions. , able to continue even an indefinitely small distance in 

7. In the whole of Professor Thomson's criticism | direction, or 4) in that direction, would be to 
of my paper there was not the shadow of a of a | me a mechanical paradox of a very my iption. 


Professor Thomson admits that his theory is opposed 

















Jury ro, 1878.] 
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to the most careful and elaborate experiments of MM. 
Poncelet and Lesbros, and also to those of Weisbach, who, 
he says, ‘‘ has assumed (not casually, but with deliberate 
care, and after experimental measurements made by him- 
self) as the best representation whieh, with available 
knowledge of the laws of the contraction of jets of water 
can be given, that with a circular. orifice the angle of the 
stream at its edge is about 67 deg. from a tangent to its 
plane.’’ That is three times further from Professor Thom- 
son’s theoretical direction than it is from right angles to 
that direction. However, Professor Thomson has a short 
and oe § method of getting over the difficulty. When 
Weisbach gives us the result of careful and elaborate 
experiments, he ‘‘ puts forward an erroneous represen- 
tation’? which he assumed ; and if the particles do 
start off at 67 deg. from the plane of the orifice imme- 
diately after passing its edge, they make a great mis- 
take, and do what they ought not. For, he naively says, 
‘* they ought in reality to leave the lips tangentially to the 
plane.” In the same way, acco to the common 
theory, the velocity through the orifice ought to have been 
that due to the head; but nature only e it about five- 
eighths of that, and es se it advisable to produce the 
thero three-eighths outside of the plane of the orifice; 
and if I understand Professor Thomson correctly, he has 
come to the conclusion that Nature has adopted quite a 
sensible course in — so. Perhaps by-and-by he will 
come to the conclusion that Nature took a very fair av 

view of the situation when she arranged for the angle of 
efflux at the edge of the orifice to be a long way from a 
tangent to its plane. For my pee I am inclined, for 
various reasons, to side with Weisbach’s careful experi- 
mental assumptions. One of these reasons carries great 
weight with me, though it may not be equally powerful 
with others. It is that having ca‘ ly examined the 
matter experimentally with a magnifying glass, I cannot 
discover any evidence of the curve being tangential to the 
plane of the orifice at its edge, I think, however, that the 
angle is less than 67, and that Weisbach gave-the curve as 
nearly as he could bring in an arc of a circle to make it. 

13. If the velocity of the current éntering the orifice 
were the same in all directions there would occur a ve’ 
considerable loss of power ; for the icles coming in 
round the edge having no velocity in the general tion 
of the stream would seriously detract from the ultimate 
velocity. And if the velocity at the edge were much greater 
than in the middle the loss would be very much greater. 
But what do we find im the case? Why, that the whole 
loss arising from all causes is represented by a loss of from 
24 to: 3 per cent. of the velocity. In fact, it is found that 
an orifice in a thin plate is within a very little of being 

ual to. the best form of nozzle for discharging liquids 
with the least loss of power. 

14. Again, this tangential direction and the velocity at 
the edge are in the same category with the theory that the 
pressure at the edge is almost zero, but I find by riment 
that the pressure there exceeds one-fourth of that due to the 
whole head. I shall in another letter give a diagram showi 
the pressures in the plane of the orifice across it and aroun: 
it; the pressure in the centre of the stream from the 
su position of the vena contracta to a distance equal 
to the diameter back from the plane of the orifice into the 
vessel from which it is flowing; -also the pressures. in 
various other planes besides that of the orifice. I shall 
here only observe that the pressure in the centre is about 
five-eighths of that due to the whole head, and that it falls 
according to the formula to which I have alluded to about 
+4 of the total pressure at A;th of the diameter from the 
— wd latest experiments give in the former case .626 

in the latter .39, and if it falls according to the 
same formula during the remaining tenth of the radius 
it will be .27 at the edge. It is a somewhat curious 
coincidence that the ratio of the pressure at the centre to 
that of the whole head is very nearly the same as that of 
the area of the vena contracta to that of the whole orifice 


subject ulgating views upon it, but perhaps if those 
whe puehediy cadeonh hates to tey-40 tndeeiend-the 
views of others before publicly denouncing them it might 
not be any the worse for all concerned. 


Rosert D. NaPrer. 
G , July 4, 1878. 

e do not know how Mr. Napier’s experiments have 
been carried ont, but the diagram to which he refers is now 
before us, and it bears on the face of it evidence that .some 
sati means have discovered of- investigating 
this difficult subject experimentally. We shall publish the 

i in an early number, and we hope that in due 
course we may be able to lay beforeour readers a full 
account of Mr. Napier’s mode of ing out these experi- 
mental researches. We need sca that the matter 
is one of exceptional interest and importance.—Ep. E.] 





SINGLE AND TWIN SCREWS. 
To THE EDITOR OF ENGINEERING. 

Srr,—One alwa 
lectures of Mr. structor of 
> Navy ; op we therefore Sais eens : I — 

is paper on the.co i i single and twin 
screw propellers in deep draught ships lately read at the 
Institution of Naval Architects; as I found the facts 
therein s nite bore out the views expressed My Mr. 
White in his “‘ ual of Naval Architecture,” and 1 write 
now with the twofold motive of adding the testimony of 
very 1 y and careful experiments the great supe- 
riority of twin propellers over the single in every way where 
the same power is employed, and secondly to call attention 
to the dual propellers (where two of opposite but the same 
amount of pitch are driver one’immediately abaft the 
other on concentric’ mene as in a AR pane mt 
possessing even superior ntages 8 8 
all the points raised by Mr. White, save in the facility for 
turning in a smaller, ci ¢ not in less time), where 
the twin has an advantage, and this would with war 
vessels be very rarely wanted and scarcely ever in merchant- 
men. 

The idea of driving right. and left-handed screw. pro- 
pellers in opposite i 
new one, haying been patented by Mr. F'. Smith very shortly 
after his single screw ; he must, therefore, early have.seen 
how effective is the arrangement for securing all the power 
{ie morifeations atiorted and the a ooeae's t th 
the modifications ado e emp) get the 
reverse motions ; the vast outcoine of the dual serews, as I 


have styled them, is that of Mr. 0. W.8. de Bay, where |, 


he has designed the pro; rs so that the centre of effort 
= well as .. centre of rotation - odiuecy' in 2. 

is may be an improvement on the ordi propellers 
placed one abaft the other, as by ppeting across each other 
on i the same plane there should be a more. direct 
throw of the water aft; but as gear (cogwheels or other) 
is not admissible for rapid speed, especially in marine 
—_ no progress has made in the direction indi- 
cated by the common sense of the reputed inventor of the 
screw propeller, and it is only now five years of ' ex- 
periments that I feel justified in bri 
those interested the results attained by the employment of 
a direct-acting dual engine to give uniform opposite rota- 
tion to right and _ left, propellers on concentric 
(male and female) shafts. As I hope to shortly illustrate 
in your journal the last dual engine 16in. by 14in.' cy- 
linder, built and fitted in a 50-ton yacht, I now only refer 
your readers to the original patent,| No. 2217 of 1872, to 


ite rotation) as | 


tions on concentric shafts is no | 


to the notice of |' 
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iL 
: 
BE 


‘Female crank slot block (both made in halves). 


: rod, or looped and slotted crosshead. 
i attached to D D working on 

supporting cylinders. pow 
screws for slides. 
¥ a right and left-handed, keyed conically on each 
8. 

This launch has also been fitted with a bow and stern 
screw, the results showing a great advantage in the bow 
screw for towing, and the after or stern serew for. giving 
speed ; her ends were similar, the rudder being before, or 
rather inside the screws. A simple experiment of fastening 
the vessel to the end of 15 fathoms of chain, and gacting 
the bow or forward screw, would pull it nearly horizontal, 


is) 


Q?° Sevars 
Pp" 5 








or to water surface, while the stern or after screw could 











15. On page 247 of the British Association Tr 
occurs this passage: ‘‘ Excess of pressure in the convex 
side of any stream line is required in order that the 
water in the stream line may be made to take its 
curved path.” This seems to me to be an extremely 
cart-before-the-horse way of stating the case. It implies 
that the water is determined to go in curved lines, 
and demands that pressure shall be found to enable it to 
doso. What I have no doubt Professor Thomson intends to 
say is, that if astream is contracting. there must be ter 
pressure on the after than on the forward side of every 
particle, and it is on this basis that I have estimated the 
average pressure in the plane of an orifice on a thin 
oy in a direction normal to its poe to be nearly 

alf of that due to the whole head. Professor Thomson, 
while referring to the pressure in the middle of the 
plane of the orifice, does not seem to me to have 
grasped the idea that the pressure in that plane is 
the immediate cause of the vena contracta. At the meet- 
ing of the Glasgow Philosophical Society immediately 
preceding the one at which my paper, which contained 
nothing that was new, and at the same time true, was 
read, Sir William Thomson told us that the vena contracta 
was caused by the converging stream lines towards the 
orifice being continued outwards. That is, as I under- 
stand it, that the momentum of the particles. towards the 
orifice continued their motion in approximately the same 
direction outside of it; or that what I have called the 
converging momentum, is transferred. from the inside to 
the outside of the orifice. But as the momentum increases 
about 60 per cent. between the orifice and the vena con- 
tracta, this is absolutely and irretrievably fatal to that 
view. Besides, as I have now stated, the pressure in the 
plane of the orifice accounts for the whole of the increased 
velocity required to produce the contraction and therefore 
leaves nothing for the convergence to do. ° 

16. Of course I am perfectly conscious of the absurdity 
of a person who is quite incapable of understanding the 




















2 : Twin. Dual. Dual. 
Single. Single. 
a8 we inion, | ares Bladen | Toreg inden | Two Blsden | "Two Bia 
ice. ft. in, ft. in, ft. in. ft, in, ft. in, 
t Diameter of propellers. ... 2 6 26 2 6 2 6 110 

Superfices for propulsion..,, 410 4 "4 44 44 3.0 

oe ee er 46 40 40 40 4 0 

Engine: Revolutions per j | 

minute .., ove on 330, 810 | 220 180 230 

Pressure at starting eos 60 Ib. 60 Ib. 60 Ib, 60 Ib. 55 Ib. 

Speedand remarks thereon/Five miles in 25}\Five miles in 24 mi-|Five miles in 24 mi-|Five miles in 20})Five miles in 24 mi- 
minutes, steamthen| nutes and steam) nutes, the steam) minutes,.the steam) nutes, the steam 
failing quite. failing quite. Py aed fallen to} keeping to full pres- Reuine. fallen to 

,; , 4 sure. ‘ , 

Steering capabilities «.|Turning far easier|Turning far easier/Turning either way either way|Turning either way 
to port, having «| to port, having a| equally well. Circle} equally well. Cirele| equally well, Circle 
right-handed screw.| right-handed screw.| in 30 secondseither| in 20 seconds either) not taken. 

Cirele in little over| Circle in little under| way full speed. way full speed. : 
30 seconds |to port) 30 seconds| to port . 
full speed. full speed, 











help them to see how gear is dispensed with, and if you 
-who are not unacquainted with this simple crank 
arrangement—can give'a cut of ‘the encl sket¢h,* 
it may be of service in explaining how the crank-pin of the 
female shaft is earried-round the male one, by direct action 
— the on The na in ee 
air three-cylinder engines for propulsion, of at- 
taching them to the female, and connecting rods to le 
shaft, would not be feasible on any large scale, or for 
steam. The Table given above shows at a glance in what 
the single, the twin, and the dual propellers excel. I must 
only add that the propellers used were frequently changed 
in form, and that perhaps the best result in each system 


* The sketch is simply explanatory not being to any 
scale, and it shows both male and female shaft driven by 
slot blocks ; this has been done by me witha single cylinder, 
but the ordinary connecting rod, or a common slot block (not 
with looped crosshead) to the male crank and the looped 
arrangement to the female, which allowed experiments to be 
made as to whether one ‘propeller should revolve quicker 











than the other, or both at same speed. 








and I account 


not do so, even with many more revolutions 
i solid of water 


for that by the forward screw getting a 
to work into, while the after one had to draw 
from under the vessel or along the sides. . ' 


other interesting facts be given as to the 
distinctly different action. of the gi pan but I must 
defer these. 
I am, Sir, yours faithfully, x 
Falmonth, June, 1878. 





contributions haye 
: to the fund now 
sending perro hy Ao to the Paris Exhibition: 

Clothworkers’ Company, a hundred pounds; the 
Company, . guineas ; fhe, Mexcoss. eoty Sreniione, 
guineas ; > “hve ; 
the Cordwainers’ Company, the 


wenty-five guineas ; 
Salters’ Company, ten guineas ; the ters’ Company, 
ten guineas. 


Paris ExuisitTion.—The followi1 
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THE DOURO VIADUCT. 


(Continued from page 494, vol. xxv.) 
Part IL—Centrat Arca. 

Description. —The central arch is composed of two ribs 
with box, bers ted by lattice bars in single 
intersection. The u and lower members are made 
up of two vertical web pieces, 600 mm. deep, with two 
angle-irons 120 x80 on the inner sides, and the outer sides 
fastened by four angle-irons 100 < 100 to the flange plates, 
which are 650 mm. wide, and vary in number. The box 
thus formed is closed in by lattice work attached to the 
inner angle irons. 

The members are joined to each other by vertical 
beams and by diagonals placed in the form of a cross. 
The vertical beams consist of four angle-irons 120 x 90 with 
lattice bars 70 x 7 between them. The diagonals in the 
central portion of the ribs, between the two haunch piers, 
are constructed in a similar manner, but those between 
the haunch piers and the abutments have plates 380 x 8 
instead of lattice bars. The end panels next to the abut- 
ments are boxed in, the diagonal bars being substituted 
by vertical plates 10 mm. thick properly stiffened by 
angle-irons foo x 100. 

The upper surfaces of the ribs are held together by 
beams consisting of four angle-irons 60 x 60x 6, with 
lattice bars 60 x 5, and by diagonal struts placed horizon- 
tally, made in the form of a box girder by four angle-irons 
70 x 70 x 8, with lattice bars between them, so as to obtain 
the necessary rigidity. Further, the ends of each panel 
of the ribs are cross-braced vertically by two angle-irons 
70X70 x 8 placed back to back. By this means the struc- 
ture is thoroughly bound together throughout the whole 
of its length. 

The ribs at the crown are surmounted by plate girders 
900 mm. deep fixed to the upper beams. They form a 
bridge of three spans with 10.40 m. openings, and are 
joined over the arch, to the ends of the continuous girders, 
by means of lattice girders 10.34 m. in length, of varying 
depth and special design. We shall refer hereafter to 
the details of their construction. 

Components of the Arch, Loads, Areas, and Moments of 
Inertia of the Sections.—The loads to which the various 
parts of the structure are subjected to are as follows: The 
weight of the 10.40 m. spans is 1170 kilos. per lineal 
metre, including girders, superstructure, rails, footways, 
&c., and the weight of the 28.75 m. spans is 1470 kilos, per 
lineal metre. The weight of the two spans, having a united 
length of 57.50 m. is 84.5 tons, and the pressure upon the 
haunch pier, assuming the girder not to be continuous 
over the adjacent spans (a supposition which increases 
the load carried by the pier) is: 





Tons. 
ae re 52.8 
Adding the weight of the pier 14.2 
The total thrust from the said pier 
will be oe se ee oss D> 67.0 
The thrust of the girders at the end 
a ae ods is a cee 15.8 
And that of the small span on the same 
point... eee see vee ‘as oe 6.2 
Total 22.0 


The weight of the arch is 3200 kilos. per metre of 
span; the weight of each panel of the structure under 
consideration will be shown by Table A annexed. 
The rolling or test load is taken at 4000 kilos. per 
metre forward measured horizontally. The thrust upon 
the haunch piers, calculated in the same manner as before 
is 148.700 tons, and on the furthest support : 


Tons. 

From the larger span... 43.125 
From the smaller span . 20.800 
Total 63.925 


We shall now proceed to divide the arch into sections 
or panels, as shown upon the drawing, and through the 
centre of each of them to craw lines perpendicular to 
the arch, which will be numbered 1 to 11 from the 
springing to the crown. A line passing through the centre 
of gravity of these panels will represent the neutral 
axis; the ordinates are given by Table No. L., as well as the 
rolling load and dead weight carried by each of them. 
The load is assumed to be applied at those points only. 

We must observe that in the following calculations the 
arch is understood to be the two ribs united, for as all the 
loads will act ina similar manner upon each of them, 
there is no reason why they shoul be treated separately, 
except when we have to consider the action of wind upon 
them. The batter of the ribs will only tend to increase 
the strains, as calculated, to the extent of 7 per 1000, we 
will not therefore take it into consideration. 

In the annexed Table B we ¢ a summary of 
the different elements relating to the various divisions or 
panels of the arch, according to the dimensions adopted. 

The different modes of applying the rolling load, which 
we are going to investigate, are as follows: 

1. When the rolling load is distributed over the whole 

of the arch. 

2, When it is placed on half the arch, from the spring- 


we ta ~- to the crown. 
When it is a over the central portion of half 


the arch, at equal distance from either abutment. 





Tasiz A.—DisTrrsuTion or Loaps. 












































































































































of the measured | Weight of the | Piers on Arch) ‘Total Dead | Total Rolling 
Panels. : . Horizontally. h. chvesbane. Weight. Load. 
Abscisse. Ordinates 
3. 2 3. 4. 5. 6. 8. 
m. m. m. t. t. t. t. 
1 2.95 3.12 5.50 17.6 one 17.6 
2 8.70 9.30 5.65 18.1 ie 18.1 
3 14.40 14.95 6.00 19.2 19.2 
4 20.60 20.50 6.60 21.1 ooo 21.1 
5 25.40 24.50 3.05 9.7 67.0 76.7 143.70 
6 31.00 28.30 8.40 26.9 dite 26.9 
7 39.40 32.90 9.05 28.9 en 28.9 
8 49.20 $7.00 9.70 $1.1 11.0 42.1 31.95 
9 59.15 40.20 10.38 33.2 17.1 50.3 52.75 
10 69.60 42.00 10.40 33.3 12.2 45.5 41.60 
crown 11 80.00 42.60 5.27 16.9 6.1 23.0 20.08 
Total for one half of the arch ... 256.0 113.4 369.4 290.8 
TABLE B.—CALCULATIONS OF THE MOMENTS OF INERTIA. 
c For Eacu Ris. 
r Di Moments of 
Number Area of the Moments of Inertia of the yee me be oe = Inertia of the 
of the Arch. 
Panels. 
Extrado. Tntrado. Extrado. Intrado. Extrado. Intrado. 
o. @,. I. I,. rT. Ts Zz. 
1 0.285 144 0.119 0.747 1.2979 1.0121 0.238494 
2 0.053424 0.072924 0.004665 0.002332 2.092 1.558 0.620147 
3 hs 0.066424 ba om 2.6686 2.146 1.879923 
4 on 0.059924 i 3.1772 2.832 2.046637 
5 0.056674 0.056674 0.004665 3.4007 3.4007 2.461110 
6 0.053424 0.053424 one 3.7407 3.7407 3.000018 
7 a we 4.1407 4.1407 3.673766 
8 ae ose 4.4207 4.4207 4.186038 
9 0.046924 0.008132 4.3161 4.914 4.285454 
10 eae fie 4.4281 5.042 4.501614 
ll ee 4.4446 5.1455 4.616255 
I is calculated by the formula I=2 (, r,7+%, r?+1,+1,). 
Taste No. I.—ELEMENTS OF THE VARIOUS PANELS OF THE ARCH. 
| M it of 
3 | Co-ordinates of | Length of} Length | Areas of | Areas of omens or) _ Value of 
os the Neutral aah between a a 4) “the _ the Fn rs 2 ¥ 1 000,000. 
he Axis. Panel. the Panels. =P: | Members. pee F ibs. |Z1 
a3 Pee 
8 ay 
3 Z| «. ¥. x ao 2 = — a. I. | ez 1,000,000. 
1 2. 3. 4. 5. ie ee... 8. 9. 10. 
0 m. m. m. m. m. m?. m?, m?. 
4.30 4.30 
1 2.95 3.12 8.10 P 0.285144 | 0:0000 0.285144 0.2385 0.006632 
30 12.65 
2 8.70 9.30 8.15 0.252696 | 0.053000 ; 0.305696 0.6201 0.007638 
8.10 20.75 
3] 14.40 14.95 8.15 2 0.239696 | 0.045000 | 0.284696 1.3799 0.005518 
8.30 29.05 
4] 20.60 | 20.50 8.80 0.226696 | 0.041600 | 0.268296 | 2.0466 0.005591 
6.20 35.25 
5 | 25.40 | 24.50 3.80 | 0.226696 | 0.029500 | 0.256196 | 2.4611 0.002364 
6.80 42.05 | 
6 | 31.00 28.30 9.80 0.213696 | 0.023000 | 0.236696 3.0000 0.005778 
9.50 51.55 
7 | 39.40 32.90 10.05 0.213696 0.022500 | 0.236196 3.6738 0.005624 
10.60 62.15 | 
8 | 49.20 | 37.00 10.40 0.213696 | 0.023000 | 0.236696 | 4.1860 0.005701 
10.50 72.65 | 
9 | 59.15 | 40.20 10.75 0.200696 | 0.023500 | 0.224196 | 4.2854 0.006301 
10.60 83.25 
10 | 69.60 | 42.00 10.50 0.200696 | 0.023500 | 0.224196 | 4.5018 0.006122 
10.50 93.75 
11 | 80.00 | 42.60 5.25 0.200696 | 0.024000 0.224696 | 4.6162 0.003028 
Determination of the Formule.—To ascertain the resist- f= + yda x 
EI 


ance of the arch, we will adopt the method indicated by 
M. de Dion in his report on the first design for this work. 
It is based upon the following principle : 





In a beam of any shape, assumed to be fixed at the 
- Se the deflection of the end B is given by the 
ormala 


in which / is the bending moment at various points 
of the arch. 

E the coefficient of elasticity of the metal. 

I the moment of inertia of the different parts of the 
arch. 
da the length of a unit of the arch. 

C the | MB from each point determined to that at 
which the deflection is required. 

The horizontal and vertical components of the deflec- 
tions are given by the formule 


fa= [tox 
=[?4 
Sy ai axCez 
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The compression of the arch by any thrust Q is expressed 
by the formule 


TasiE No. I.—CaucunaTion oF THE REDUCTION OF THE SPAN BY THE CoMPRESSION OF THE ARCH THROUGH 
FLEXURE, DUE TO A Force N=10,000 K1noGrRamMzs. 















































. N da 
z= ——— 
EQ For the Compression of the Arch. For the Flexure. 
iy=fPae 
fz res 
In which 0 is the area of the arch at each point under Na \Ny=". “Y 1,000,000 | “4¥ 
consideration. a Funds. ¥ , a. nm. ’ a. EI mor 
N the horizontal components of the thrust Q. 
P the vertical component of the same thrust. . 2. 3 4 5. 6. 7. 
These formuls enable the amount of vertical deviation, 
experienced by the arch under any horizontal thrust, to be m. m. m?, mm. tm. mm. mm. 
easily calculated, and one of the first quantities to be 1 3.12 8.10 0.285144 0.0175 — 31200 0.006632 —0.2069 
determined iy that resulting from a horizontal pressure : cas ou pyre 4 oomae ~~ aes pees =e 
of 10,000 kilos. applied at the springing line. The I ° -284696 o Le . 
vertical deviation Ps the arch under aon thrast can thus ‘ Fy aa 0.268296 0.0274 —205000 0.005519 —1.1461 
be calculated, and then the amount of pressure necessary ‘ 3. 0.256196 0.0108 — 245000 0.002364 —0.5792 
> tniateln ‘libri tee? aug “eae : 6 28.30 9.80 0.236696 0.0257 —283000 0.005778 —1.6352 
 oqariieiom at the epemeing Une fo obtniped 7 82.90 | 10.05 0.236196 | 0.0265 —829000 0.005624 —1,8508 
by simple division, This is in fact the stress which we will 8 37. 10.40 0.236696 0.0274 —370000 0.005701 —2'1094 
proceed to investigate. 9 40.20 10.75 0.224196 0.0298 —402000 0.006301 —2.5330 
Determination of the Stresses and of the Coefficients of 10 42. 10.50 0.224196 0.0290 —420000 0.006122 —2.5712 
Work in the Members.—We shall construct for this pur- 11 42.60 5.25 0. 0.0145 —426000 0.003028 —1,2899 
pose a certain number of Tables, similar to those given P 
in the report of Messrs. Krantz, Molinos, and de Dion, and 4 
explain them in consecutive order. Contraction of half the span of arch .., 0.2421 For half the arch one 15.4564 
Table No. I. contains a recapitulation of those el ts 
of the arch which are frequently required to be used in 6 
the calculations, namely : Contraction of the whole arch ... 0.4842 For the whole arch 30.9128 
The co-ordinates of the neutral axis for all the panels 
of the arch, with respect to the radius of the curve and a ae Lengt’ . 
at half the depth of the vertical ties. The values of z Le - - et — ~ eee ose ov 90.9158 
eee eee eee eee 0. 


and y refer to the centre of gravity of these (Columns 
Nos. 1 and 2). 

Column No. 3 gives the length a measured along the 
arch between each couple of verticals. 

Column No. 4 shows the distance between the divisions. 

Column No. 5 gives the figures of the last column 
added together, and by this means the distance round the 
arch. 

Column No. 6 indicates the total area of the upper and 
lower members of the arch. These areas are shown by 
the drawings. 

Column No. 7 gives the areas of the diagonals at the 
axis of the arch, they are also indicated upon the drawings. 

Column No.8 contains the sum of these two areas, 
which we call 2. 

Column No. 9 gives the moment of inertia of the 
panels, in relation to a horizontal line passing through 
the centre of gravity of each of them. 


Column No. 10, the values of the equation a x 


1,000,000 for each panel under consideration. These 
equations will be used in calculating the Tables about to 
follow. 

We may remark that the area (- of the arch does not 
include that of the horizontal ties, though of considerable 
importance. Had it been included, the coefficients of 
work would be greatly reduced, by reason of the increased 
value of I and (), but we prefer to consider these members 
as simply used in connexion with the effects produced by 
the wind. 

Table No. IL gives the result of the calculation of the 
contraction of the span, due, first to the compression of the 
arch by a thrust N= 10,000 kilos. applied at the springing 
line ; second, to the bending strain resulting from the said 
thrust. 

The shortening of the span by compression is equal, as 
Na 
EQ 

Column No. 2 gives that of a, and Column No. 3, 9; 
the value E was taken as equal to 16,000,000,000*. 


Column No. 4 gives the values of za in millimetres. 





we have already shown, to 5 


It will be seen that the total contraction of half the 
arch is 0.2421 mm., and of the whole arch 0.4842 mm. 

The contraction due to flexure is given by the formula 
before explained : 


- fda 
fe A 


in which the bending moment “=N y; the respective 


values are given in Column No. 5- 
Column No. 6 reiterates the values of 14 x 1,000,000 
of Table No. I. 


Finally, Column No.7 shows the contractions produced 
by the bending moment on the length a. 


May 
Cc 
yor S$ EI 








mm. 

The total of these for half the arch is 15.4564 

For the whole arch eb re ni 30.9128 
Adding thereto the amount of com- 

compression... ove ove eve 0.4842 

Gives a total of 31.3970 








* This value of E, applicable to a number of beams fixed 
together, was established we believed for the first time by 
ourselves in a report we published, of experiments carried 
out by order of the Imperial Commission, on the deflection 
of the arches over the grand aisle of the International Ex- 


hibition of 1867. 





2. By compression 
Total... 


cor eco 31.3970 by 10,000 kilogrammes 





TaBLE No. III.—CALCULATION OF THE BENDING MOMENT # AND THE VARIATION OF THE SPAN BY DEAD 
EIGHT ONLY. 




























































































The first value assumed for N 
is 336,500 k. The weight ofthe 7° 
arch being 3200 k. per metre of 4 
span, and that of the superstruc- 
ture and piers 113.4 k. for half 2 
the —_, the — co " 
at the springing wi = 
Tr 
369,400. a a 
cco coe MBER. 5. ccnsece “o 
Ordinates of | Moments of | Moments of Semeain’ Value of Variations of the Span 
the Neutral | Vertical | Horizontal omg poe Sg @Y 1 090.000 HOY . 1,900,000 
Number Axis. Pressures |Compression. r rr a... Wen 
of the 
Panels. 
M. Ny. B. - Plus. Minus. 
1 2. 3 4. 5 6 7 
tm. tm. tm. mm. mm 
1 8.12 1075.8 1049.8 + 26.0 0.006632 0.172 
2 9.30 3092.7 3129.4 — 36.7 0.007638 ae 0.280 
3 14.95 4987.6 5020.6 — 33.0 0.005518 ba 0.182 
4 20.50 6930.7 6898.2 + 32.5 0.005591 0.182 
5 24.50 8282.5 8244.2 + 38.3 0.002364 0.930 
6 28.30 9544.8 9522.9 + 21.9 0.005778 0.126 
7 32.90 11131.3 11070.8 + 60.5 0.005624 0.341 
8 37.00 12696.8 12450.5 + 246.3 0.005701 1.403 
9 40.20 13862.8 13527.3 + 335.5 0.006391 2.115 
10 42.00 14581.5 14133.0 + 448.5 0.006122 2.745 
ll 42.60 14818.0 4334.9 + 483.1 0.003028 1.461 
Totals for half the arch + 9.475 — 0.462 
Extension of the span due to the flexure of the whole arch ; + 18.950 
Contraction ” ” ” — 0.924 
Difference ... ool bie pn + 18.026 
Contraction due to compression 2 x 0.2421 x 33.65 —16.292 
Total extension ... “ ‘up os eee + 1.784 
N is therefore under estimated 10,000 x actot = 5bAkilos. 
Therefore N=887,054 kilos. 
The contractions being both proportional to N, any | in the first instance at 336,500 kilos. approximately. 


pressure N! will produce a contraction of 


__N'X31.3970 
~~ 10,000 

Reciprocally, if the length of the span is varied by an 
amount z', the thrust necessary to counteract it will be 
given by the formula: 


az! 





nix 10,000 a! 
31.3970 
When the arch is carrying its own dead weight without 
any rolling load, Table No. III. shows the bending moments 


/#,and the variations in the span under a thrust, assumed 





The static pressure is 348 tons, exclusive of the flexure. 

1. Column No. 2 contains the value of the 
moment M, of the vertical pressures, namely, that 
which would be produced in the arch if the thrust N 
were nil, This moment is easily determined by the 
known formule, and weights given before (vide Table of 
distribution of loads), and the vertical reaction on the 
point of support which is 369.4 tons. 

2. Column No. 3 gives the valves of N y, the bending 
moments due to the thrust N only, which is assumed here 
at 836,500 kilos., for it is advisable to estimate at once its 
amount, otherwise the com t would appear very 
great and be difficult to calculate correctly. Having 
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shown in the first summary that N somewhat exceeded 
836,000 meee we constructed this Table on the supposi- 


tien that N= 336,500 kilos. 


8. Oolumn No. 4 shows the values of #, the 
moment of the arch, which is equal to 
"The moments marked plus are those 
which tend to open out the arch, and those marked minus 


betwoen M and N y. 
to close it. 


the 


bending 
difference 





contractions. The algeb 
shows an extension of 9.013 mm. for half the arch, or 
18.026 mm. for the whole. 

To the contraction due to the bending stress, we must 


4. In Column No. 5 are reproduced the values of at 


as calculated for Table No. L, and Columns Nos. 6 and 7 
give the plus extensions of the span, and the minus 


raical addition of these variations 








add that by compression, which according to Table No. I. 
is 0.4842 x 33.65=16.292 mm 


The difference between them 


is-+-1.734 mm. 


The thrust, taken at 336,500 kilos., has therefore been 


under-estimated by 10,000 x 


1.784 
31.397 





true value is 336,500-++-554 kilos. or 337,054 kilos. 
) 


(To be continued. 


= 554 kilos. and its 
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HYDRAULIC MACHINE TOOLS AT THE 
PARIS EXHIBITION.—No. I. 


WE have already in our general notices of the 
Exhibition briefly alluded to the very interesting 
and complete collection of Mr. R. H. Tweddell’s 
hydraulic machinery shown at Paris, and we now 
propose to describe more in detail the various 
novelties included in these exhibits, novelties which 
taken altogether form a most suggestive display, 
and one which has certainly attracted much atten- 
tion. 

We have so frequently in this journal alluded to 
the progress, and laid before our readers the details, 
of the system of hydraulic machine tools with which 
Mr. Tweddell’s name is identified, that it is un- 
necessary to enter here into any lengthy remarks of an 
explanatory nature, but we may refer to the confir- 
mation which Mr. Tweddell’s views have received 
from the very interesting paper read by M. Berrier 











rivetting plant is that of the Hydraulic Engineering 
Com , Limited, of Chester, who exhibit some 
of Mr. ' weddell’s hydraulic punching and shearing 
machines, hydraulic bending machines, &c., in 
addition to the most complete system of hydraulic 
capstans, cranes, &c., all in actual work. We hope 
shortly to describe the chief features of this exhibit, 
and meanwhile we may remark that this is the first 
time that hydraulic machinery has been properly 
exhibited in any similar manner, 

We have on former occasions pointed out the 
facilities which the hydraulic system of rivetting 
offers for the production of machines which are not 
merely nominally portable but are really so, and the 
exhibits at Paris which form the subject of the 

resent notice well illustrate the manner in which 

r. Tweddell has turned the capabilities of the 
system to account. Keeping strictly to the same 
system the portable machines constructed on Mr. 
Tweddell’s plans are made in every variety of 


Fic. 1.—TWwEDDELU’sS PORTABLE HYDRAULIC RIVETTER, CONSTRUCTED BY MESSRS. FIELDING AND 
PLATT, ENGINEERS, GLOUCESTER. 


Fontaine, Ingénieur de Marine, Toulon, before the 
Institution of Mechanical Engineers at their recent 
Paris meeting. We gave a résumé of the discussion 
which took place on this paper in a recent number, 
and hope shortly to publish the paper itself with 
the diagrams illustrating it. 

We may remark here that the whole of the 
machines exhibited by Mr. Tweddell are in working 
order, and if fires were allowed in the Machinery 
Hall, they would be at work closing rivets, &c. 
In default of the means of heating iron rivets, 
model rivets in lead only can be used, and the 
perfectly noiseless manner in which these rivets are 
closed, is in startling contrast to the deafening 
noise caused by a small neighbouring rivetting ma- 
chine worked by compressed air in the same gallery 
of the Exhibition. e must.also say that great 
credit is due to Messrs. Fielding and Platt, of 
Gloucester, the makers of Mr. Tweddell’s rivetting 
machines, who must have gone to a very consider- 
able expense in sending over an exhibit which is so 
creditable in point of extent and workmanship. 
The mains, &c., are laid underground to 
ressure of 1500 Ib. 
by the hydraulic 


work the various machines at a 
Adjoining .the space occupie 





form, according to the work to be done. The 
machines exhibited at Paris give a good idea of the 
advantages to be obtained by the use of these 
portable machines and also illustrate the different 
ways of suspending them, Thus there is first a 
portable machine, suspended from a jib crane 
attached to a gantry, then one of the next larger 
size, combined with a cast-iron standard —an 
arrangement illustrated by vs on page 493 of 
our twenty-first volume—and, lastly, one which we 
now illustrate (see Fig. 1, annexed). With the ex- 
ception of the modes of suspension, these machines 
are all of one type, and consist of two levers or arms 
abutting at one extremity, and carrying at the other 
two cupped dies, used to form the head of the rivet. 
Upon one of these levers rests the bottom of a hy- 
draulic cylinder, in which works a plunger, carrying 
a crosshead furnished with tension , which, after 
passing through guides on each side of the cylinder, 
are fastened to the other lever, as shown in our 
engraving. The fulerum is not situated at the 
centre of the length of the levers, but at a point 
distant about one-third of that or from one end, 
and the fittings at the ends of the levers are 
arranged in such a manner that when desired the 











cupping dies can be exchanged for abutment dies, 
and rivetting can thus be done at either end of the 
levers, the size of rivet which the machine can 
close gto. upon which endisused Thus, sup- 
posing the machine can close rivets of a certain size 
when the cupping dies are on the short ends of the 
levers, the size of rivets which can be done when 
the dies are on the larger arms will be smaller in 
proportion to the increase of gap. 

he smallest of the portable machines exhibited 
at Paris weighs little over 400 lb., and can close 
rivets up to jin. diameter. All these machines are 
suspended in such a manner that they can work in 
either a horizontal or vertical position indiscrimi- 


nately ; and moreover, a swivel joint placed at the 
point of suspension allows the machine to describe 
a complete circle in a horizontal plane. By means 
of the quadrant suspending gear, 
tration, Fig. 1, annexed, even greater facili 
movement is obtained, as this arrangement 


own in our illus- 
of 
ows 





Fig. 2.—TweEpDDELL’S PORTABLE HYDRAULIC RIVETTER FOR FIRE-HOLE RINGS 
CONSTRUCTED BY MESSRS. 


FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


the machine to move in three directions simulta- 
neously, without having to undo a single joint. 
The position of the machine can also be changed 
for each rivet, which is of great importance in ir- 
regular work. The success of these very novel 
machines has led to sundry modifications to meet 


special cases, some of which we pro now to 
eatin. Many of our readers, by the way, will 
remember a very good display of this t pe of Mr. 
Tweddell’s machine tools at the Philadelphia Ex- 


hibition, made by Messrs. William Sellers and Co., 
who are the manufacturers of these machines in the 
United States. 

The portable hydraulic rivetter for fire-hole rings, 
of which we also annex an engraving (see Fig 2) 
differs ap es from the original type of portable 
rivetter designed y Mr. Tweddell. e first ma- 
chine of the class illustrated, was designed for Mr. 
Webb for the special purpose of rivetting up loco- 
motive fire-hole door 1ings at Crewe. ‘Sar. Webb 
was the first to adopt hydraulic rivetting for his 
locomotive foundation rings (see ENGINEERING, 
page 115, vol. xxi.), and the result in that case being 
so satisfactory, he determined still further to carry 
out its application, We understand that plans 
are now matured by which every rivet in a locomo- 
tive boiler can be done, including even putting on 
the steam domes, 

The machine illustrated consists of a hydraulic 
cylinder on a wrought-iron or steel frame, which 
forms the die holder and standard; the gap is only 
small, varying from 3} in. for locomotive wofk to 
5 in. and 6 in. when used—as at the Barrow Ship- 
building Company’s works—for rivetting on marine 
boiler front and back end plates, and similar work. 
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This rivetter is centred in a toothed wheel, which 
is put in motion by a pinion, and the machine thus 
revolves on a vertical plane on its own centre and 
in a very amall space. A swivel joint between the 
outer rack and the suspending chain allows the 
rivetter also to revolve oe in a horizontal plane. 
When a hydraulic lift is used, as is the case at the 
Exhibition, no swivel joint is required, as the hori- 
zontal motion is obtained in the crane. By this 
machine it is possible to rivet up a locomotive fire- 
hole door ring in ten minutes. These machines 
have been in regular use in the leading English rail- 
way shops, and are now being employed for marine 
boiler work. 

In the machine illustrated, by means of an extra 
suspension gear, which can be attached in a few 
minutes, the machine can be suspended, so that the 
rivetter can work at right angles to the position 
shown in the engraving, and still possess the same 
range of movement. This is in many cases a great ad- 
vantage, as, for instance, when boiler furnace tubes 
are brought outside the front plates, and the latter 
are flanged outwards to meet them, a mode of con- 
struction possessing many advantages in marine 
boilers, and one which would have been much more 
widely adopted had it been possible to machine rivet 
them ; this, however, can now bedone. These ma- 
chines are also very well adapted for rivetting up the 

iagonals of lattice girders, = While this compact 
little machine weighs but 400 Ib. it exerts a force of 
33,000 foot-pounds each stroke, or a closing pressure 
of over 30 tons, and can make twenty to thirty strokes 
per minute. 

Another machine, exhibited at Paris, of which we 
ive an engraving (see Fig. 3, page 64), is Mr. 
weddell’s patent portable girder rivetting machine, 

constructed by Messrs. Fielding and Platt, engineers, 
Gloucester. ‘This machine is not only remarkable for 
the work it is capable of doing, but it is also one of 
the best specimens of smiths’ work in the building. 
As will be seen by the section, Fig. 4, the arms or 
frame of machine is constructed of a box section, i.c., 
two vertical channel irons with top and bottom plate 
members. In w sas id paiet J ese are rivetted 
together by hydraulic pressure, but we presume the 
makers elected to weld the machine as a four de force. 
In order to obtain the required taper a gusset was cut 
oub_ of oc orrag been, sa . | ane bein 
brought ther were w , an n the top an 
bottom members welded up. This machine is able of 
closing 2 in. to Zin. rivets, weighing bat 17 cwts. 
complete, Machines of this type have, we understand, 
been most successfully used in the manufacture of 
wrought-iron wagon underframes by Messrs. P. 
and W. Maclellan, of Glasgow. The first of these 
machines of Mr. Tweddell’s was used so far back as 
1873, at the Primrose-street Bridge, Great Eastern 
Extension Railway, Liverpool-street, E.C., by Mr. 
W. H, Panton, the builder of the bridge. The same 
mtleman some time ago, in conjunction with 

r. Tweddell, designed and used most success- 
fully a very large machine, entirely constructed 
of wrought iron on a bridge 8 ft. deep and 300 ft. 
long for abroad. Every rivet was put on by 
this machine and a portable rivetter of the type 
illustrated. There were 15,000 jin. rivets in the 
websand flanges, and every rivet was closed by hy- 
draulic pressure, 

It will be seen that although the machine is 
shown rivetting in a horizontal position, by slacken- 
ing the nut of the suspending link, the machine can 
assume a vertical position, while by means of a 
swivel arrangement it can move all round in a hori- 
zontal plane without disconnecting any joint. In 
Fig. 5 another of these machines (also exhibited at 
Paris), of slightly different design, is shown hanging 
vertically, ‘These machines can close from 2000 to 
4000 rivets per day of ten hours, according to the 
nature of the work. We must in concluding our 
notice of this section of his exbibits, congratulate 
Mr. Tweddell on having makers who put so much 
skill and finish into their productions 








CANADIAN RAILWAYS.—No. VII. 
Quesec, MonrreAL, Orrawa, AND OCCIDENTAL 
RAILWAY— (continued). 

Wuen the flag of Ferdinand and Isabella waved 
over the old palace of the Alhambra, and the last 
of the Moorish kings of Spain knelt at the feet of 
his victors on the Vega of Grenada, Juan Ponce de 
Léon sheathed the sword that for years had been 


the minister of his religious zeal, and the companion 
of his romantic daring. But inaction was penance, 
idleness was misery to him, and ag each vessel re- 





turned from the West Indies freighted with the 
trophies of the discoveries of Columbus, he heard 
with fretful impatience of the wonders of the far 
distant countries, and determined to emulate the 
fame and the riches that sprangfromthem. Arrived 
at Porto Rico he heard a story current amongst the 
Indians of Cuba, that on the Island of Bimini, one 
of the Lucayos, was a fountain of such perennial 
virtue that bathing in its waters old age resumed 
the bloom of youth, and immortality was obtained. 
Wrinkled with years, but with a restless spirit that 
time could not tame, Ponce commenced his search 
for the wonderful spring ; he put himself in charge 
of Indians unfortunately inimical to the fierce 
Carribs who controlled the islands of the western 
main, and they conducted him to another and more 
distant goal than he had intended. They hurried 
him from tribe to tribe, from chief to chief; and 
with an ever northward course they led him up a 
great river, which they named the Father of Waters, 
over a mountain, down another stream, and launched 
him on the broad bosom of a lake, so ample that it 
seemed a sea. Other streams and rivers succeeded, 
and at length embowered in a noble forest, shut in 
by sentinel rocks, and crowned with the verdure of 
the pine, they pointed out to him a sylvan paradise, 
and in its centre a crystal spring. Ponce +de Léon, 
first of white men, bathed his weary limbs in the 
limpid stream, which has ever since carried the name 
of his old home in Spain, and which 350 years after 
his death is now removed from its isolation, and in- 
vites by its health and youth-giving properties, the 
beauty of its situation, the salubrity of its atmo- 
sphere, those who feel the inroads of age, and who 
would rejuvenate their wasted frames like the old 
warrior of Grenada, Twenty-four miles west of 
Three Rivers, where the last article left us, by the 
ae cataract of Shawenegan, the little Rivitre du 

oup is crossed, and up its stream to the right, is 
the pretty country village of Léon Springs. The 
restless old knight himself was not satisfied with his 
discovery ; this was not the island spring of Bimini, 
nor had the bloom of juvenescence been restored to 
his war-worn features. Returned to Porto Rico he 
again sought the Lucayos, found the real well, also 
called Léon Springs, and in finding this discovered 
Florida ; but the stone-headed arrow of an Indian 
revenged the attempt to found a colony, and Ponce 
de Léon returned to Cuba to die. 

After crossing the Rivitre du Loup, called “ ex 
haut,” to distinguish it from the temporary terminus 
of the Intercolonial, which is ‘en as,” the railway 
passes over a level fertile country between the towns 
of St. Barthelini and Berthier, the latter of which on 
the St. Lawrence, just half-way between Montreal 
and Three Rivers, is the capital of the wealthy 
county of the same name, and possesses the usual 
public buildings that mark its rank. Passing this, 
the St. Lawrence ceases to be a permanent object in 
the landscape to the left, as the gradually increasing 
distance from the railway interposes too many ob- 
stacles tothe view. The railway here as seen from 
the locomotive, is a grand piece of road ; straight as 
an arrow for 38 miles, the bright steel rails gleam in 
the sun as they converge to a point, which ever re- 
ceding as we rush towards it invites to an accelerated 
speed. The Grande Savanne, the Chat Moss of this 
district, is passed, a dozen large rivers are crossed 
on the airy-looking Phoenix truss, and over a beau- 
tiful country dotted with villages the shrieking 
scarabseeus rushes wildly on to Terrebonne, where 
the long tangent terminates in an easy curve, and 
the alluvial banks cf the St. Lawrence give way to 
the limestone rocks of the Ottawa. Half way on 
this long level straight run, one of the pioneer rail- 
ways of Canada, now verging into the decrepitude 
of 30 years of existence, is crossed about the middle 
of its length, between Joliette, its northern, and 
Lanoraye, it southern terminus. This is the old 
St. Lawrence and Industrie Railway, 12 miles long, 
and the outlet seven months in each year of the 
lumber and other manufactures of Joliette. This 
town has risen to considerable size and importance 
from its position on the river L’Assomption, which 
here offers to the manufacturer an enormous water 
power which at present is not half utilised. 

L’Assomption is a large river, 160 miles long, 
which flows from the north in a most serpentine 
manner, but generally south to Joliette, whence 
turning west it flows into the Ottawa, at a point 
close to where the largest of its outlets joins the St. 
Lawrence. Joliette itself is a town of 3000 people, 
with a large church, convent, court-house, an exten- 
sive iron foundry, tannery, and several sawmills, 





and boasts itself as the commercial centre of thirty 








parishes. Terrebonne, on the Ottawa, 14 miles from 
Montreal, has the reputation of being the prettiest 
and pleasantest town in Canada ; it has a population 
of at least 2000, and amongst other fine buildings 
Masson College is an excellent institution, which 
turns out annually 200 pupils from all parts of 
Canada and the States. From the quarries in the 
neighbourhood of this town the stone used in many 
of the large buildings and public works of Montreal 
was taken, and notably the quoins for the large 
dock gates of the Lachine Canal. Crossing the 
northern branch of the Ottawa river at Terrebonne, 
the road passes over the Ile Jésus, then the second 
branch of the Ottawa, called the Riviére des Prairies, 
on to the Island of Montreal. Both these Ottawa 
bridges are heavy structures of stonework and iron, 
and the latter spanning the river, where the channel 
is divided by an island, will have a total breadth of 
nearly three-quarters of a mile. 

The Montreal terminus for the two roads, which 
join outside the temporary buildings, is intended to 

e carried nearer to the city than the present depdt, 
and the goods station will be directly on the water 
side, where the cars can be unloaded into the vessels 
alongside of the railway wharves. 

The Ottawa river, just before its confluence with 
the St. Lawrence, expands into a lake called the 
Lake of 'Two Mountains, and leaving this is divided 
by three large islands into four branches, through 
which its waters flow into the sister river. The 
largest of these islands, and the central one of the 
group, is the island of Montreal 32 miles long and 10 
miles wide. At the back and to the north of this 
is the Ile Jésus, 20 miles long and 7 miles broad, 
and to the west of these two is the [le Perrot, 7} 
miles long and 3 miles wide. The impetuous waters 
of the Ottawa flow with considerable violence 
through all four of these channels, and in the one 
between the Ile Perrot and the Island of Montreal 
are the rapids of St. Anne, celebrated in the 
Canadian boat song of Tom Moore, and which now, 
locked and canalled, forms the navigable channel 
between Montreal and the capital. Both the 
branches of the railway under consideration cross 
the Ile Jésus, the Grand Trunk crosses the [le 
Perrot, so that all these roads have two bridges 
across different branches of the Ottawa, whilst none 
of them pass over the whole of its waters. All these 
islands are laved by the Ottawa waters alone, and 
although on the map the city and island of Montreal 
appear to be on the St. Lawrence, not one drop of 
its bright blue waters really touches its shores ; even 
the great Victoria Bridge, which carries the Grand 
Trunk across the St. Lawrence, spans on its three 
or four northern openings the dark red waves of the 
Ottawa. If the map of Canada is carefully ex- 
amined, it will be seen that this river, and not the 
St. Lawrence, is the natural route to the west. This 
was the track of the early French royageurs, the way 
by which the old pioneers explored this ‘northern 
continent, discovered the great lakes, the inland 
sea of Superior, the river Mississippi itself. All 
the missions of the Jesuit Fathers, the earliest and 
most indefatigable of all missionaries, were esta- 
blished and maintained by this channel, and by it 
till the days of steam, the fur trade, the instrument 
that led to the exploration and peopling of all this 
northern part of the continent, was conducted as 
the great highway to the north-west. The Ottawa 
was the Grande Rivitre of the French, it is still 
par excellence the river of Canada. The construction 
of the immense canal works of the St. Lawrence, soon 
to be completed to the full capacity of a vessel of 
1000 tons, have for the time obscured the fact, that 
the Ottawa presents a route from Montreal to Lake 
Huron little over half the length, and in many 
respects infinitely better. The location of the railway 
named at the head of this paper, and its extension, 
the Pacific Railway, only restores to this valley a 
through business of which, although formerly insig- 
nificant in bulk, it had nevertheless the monopoly. 

It is deserving of remark, and appears to have 
escaped the notice of ethnological writers, how very 
closely allied are the river systems of this northern 
part of America. The Indian, with a portage of 
scarcely a mile in any one place, can traverse in his 
light birch bark canoe distances over this con- 
tinent, and in almost any direction, that explains 
away half the question of its settlement, and all the 
mystery of the origin of his tribes. From the eastern 
limit of Labrador and Newfoundland by way of the 
St. Lawrence, Ottawa, and its great affluent the 
Matawan to the lake at its head, only three quarters 
of a mile intervenes to the great e Nipissing. 
Launched again on this, 1000 miles ashe would make it, 
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of unbroken water down the French river to Georgian 
Bay up the Sault Ste. Marie into Lake Superior, and to 
a second summit at the head of the Kamanistaquia 
river, leads him, with less than a mile to carry his 
canoe, to where an affluent of mg | Lake flows west. 
From longitude 54 deg. to where he now stands in 
longitude 90 deg., with contiguous rivers flowing in 
opposite directions, only the little Vag Portage at 
the head of Lake Nipissing is not either a great 
river, wide lake, or rushing cataract ; for him very 
little of the distance, and that broken into very short 
lengths, is not navigable. His canoe is now on the 
waters that flow into the Winnipeg, crossing which, 
the Saskatchewan, or the Mississippi, either route 
with a single portage of little over a mile between 
the waters of the two great parallel rivers, will carry 
him to the Methey Portage in longitude 109 deg., 
the longest carrying tq he has yet encountered, 
three miles, but trodden by thousands of fur hunters, 
and probably as well known and as much used as 
any one of the number. This leads him to an 
affluent of the great Athabasca, and his canoe floats 
from this without another impediment to the great 
ocean of the north, coasting which the degrees of 
longitude grow smaller as he proceeds, and amidst an 
archipelago of islands, Asia clasps hands with 
America, and the Amoor and a score of great rivers 
flow from: the cradle of the human race, whence the 
North American Indian, in common: with many a 
European tribe, has eer sprung. 

Leaving Hochelaga Station, the old name of Mon- 
treal, now attached to its eastern portion, the line to 
Ottawa, six miles from the depét, again crosses the 
Riviére des Prairies, and in another ten, the other 
branch of the Ottawa, the Rivitre des Mille Iles, 
entering the station of Ste. Thérese at 17 miles from 
Montreal. Both these Ottawa bridges have, like the 
pair on the Quebec line, stone piers and abutments, 
with the ordinary iron Phoenix truss. At the first 
of them, the Sault aux Recollets, there is a large 
convent of the Sacred Heart, and a pretty village 
that has clustered round it. The name recalls a 
mission of the Recollet Fathers, who in the early 
days of Canada, had great influence in its settle- 
ment, and whose feats of Oo ierpen and daring 
put to shame the lukewarm faith of these degenerate 
days. 

Rte. Thérese bids fair to be a railway centre of some 
importance. The St. Jerome branch, 13} miles long, 
here leaves the main line, and from nearly the same 

oint an Sodependent company have constructed the 
Lauseiies ilway to St. Lui, 14 miles in an 
easterly direction. Both these lines run to farming 
districts, which, in addition, cut and send to the 
Montreal market large quantities of cord-wood as 
fuel, for coal has not yet altogether superseded the 
original description of combustible, and Montreal, in 
common with most western and especially inland 
towns, prefers to have its dinner cooked with wood, 
Besides these, a railway is projected, and must shortly 
be built to form a short junction between the two 
portions of the Occidental, Along the level northern 
shore of the Mille Iles, or northern branch of the 
Ottawa, it is only 10 miles from Ste. ‘Therese to 
Terrebonne, and the construction of this short length 
would save 2] miles in the running of all trains 
between Quebec and Ottawa, and without in any 
way interfering with the trains from either place to 
Montreal. Although the Montreal representatives 
have resolutely opposed this line, their policy has 
been dictated by the apprehension that its con- 
struction may interfere with the direct, and to them 
much more important, route from ‘Terrebonne to 
Montreal. As soon as this is complete the short 
cut across will have no further obstacle put 
in its way. The construction of two railways 
from Montreal, across the Ile Jésus, involving on 
each two heavy bridges across the Ottawa, is an un- 
fortunate necessity now, that a coalition between 
the two lines at an earlier period might have pre- 
vented, and unfortunately the road now complete 
and working, vid the Sault aux Recollets to Ste. 
Thérese, is the one that could have been most easily 
dispensed with. To illustrate this more plainly 
Montreal may be taken as the apex of a triangle, of 
which one side to Ste, Thérese, 17 miles, is complete. 
The other leg toTerrebonne is 14 miles, heavy work 
and not yet complete, the base from Ste. Thérese to 
Terrebonne, 10 miles, is in dispute, but ultimately 
essential to the direct Ottawa and Quebec trade. 
The Montreal people naturally think that as it is 
very much easier to build the 10 miles on the level 
bank of a river, rather than 14 crossing two rough 


islands, with two heavy bridges, that their sanction | o¢ 


to this scheme would retard their direct line, per- 








haps supersede it, forcing the traffic from them tc 
Quebec 27 instead of 14 miles, Whereas if the Sault 
aux Recollets line had not been made, the Ottawa 
traffic to Montreal would have gone by Terrebonne 
24 instead of 17 miles, 

neg | Ste. Thérese for the remainder of its 
course, the Occidental Railway is almost close to 
the Ottawa river, on its northern, or Quebec side; 
for above this —_ the Ottawa was the boundary 
between the old provinces of Upper and Lower 
Canada, as it now is between Quebec.and Ontario. 
The great river sharply divides not only the political 
governments but the races, the French Catholic on 
the north from the Scotch Presbyterian and the 
Irish Protestant on the south—the descendant of 
the proud old Norman emigré, from the song of the 
old Anglo-Saxon family that followed them to their 
new world—and both are the supplanters of those 
still older Asiatic tribes that once owned the whole of 
this wide continent, a happy and a prosperous people 
before the children of Japhet cro the Atlantic 
to ‘dwell in the tents of Shem.” 

There is nothing remarkable till we reach Buck- 
ingham 98 miles from Montreal, at the mouth of 
the large Riviere aux Lievres, which. runs for 260 
miles / ough blr Ania pa ype are 
manufactured,; have been \hitherto yin- 
dustry: that: ax the town. Within, ¥ 
twelve months, hov some: important.dis, 
coveries have been: of extensive beds of phos+ 




























and that have traced: some ten‘o? fifteen miles: 
across this’ ‘and | the aii iship. "The ' 
mineral. ts to! lie ina wie at the 
surface, and increasing to 25 ft, pome’1 or 18 yards 
below it. , Although the existence of this mineral 


has been, known and to some extent,.worked in 
yarious parts.of Canada, these discoveries, which 
have only recently been. made public, have led to 
considerable speculation in the lands supposed to be 
intersseeainee be Mavienenteer wisély with. 
icy Seemed eee eee ee 
thing should beka Of: ‘extent,’ some 
policy init wedtenas to"their disposal. ‘The first 
oad of apatite’ only came’ down’ the ne bs fe 
January of the present ‘year, only four can 
yet be said to be in regular work, and even these 
are very roughly opened, and their aggregate pro- 
duce cannot be put down at t at over 
500 tons per month. The deepest pit belonging to 
the Buckingham Mining Company is down 35 yards 
from the surface, and at present from this six or 
eight men are taking about 100 tons per month. 
At the Dugway Mines, three miles distant, eight 
men are raising 150 tons from a hole only 15 ft. 
deep. The quantity, however, appears to be in- 
exhaustible, and the oR give about 75 per cent. 
of phosphate of lime. ull, 117 miles from Mon- 
treal, is opposite to the city of Ottawa, but as the 
river here makes a sharp detour, whilst the railway 
runs across the neck of the peninsula, the station 
for Ottawa is some three miles distant from the 
heart of the city, and to reach it the river has to be 
crossed by the only bridge that at present s it, 
the Union Suspension Bridge, built by Mr. Keefers 
for the United Governments of Upper and Lower 
Canada. The bridge crosses near the foot of the 
great Chauditre Falls, a cataract-to which full jus- 
tice has never been done, and which in the spring 
of the year passes a greater volume of water than 
Niagara itself. Probably two-thirds of. the river 
falls into the great Chaudiére itself, a huge cauldron 
which ages have worn into a =— horseshoe, the 
remainder es over a series of small falls and 
rapids, joining the main stream under a number of 
land arches on the Hull side of the principal sus- 
pension span, and it is this northern branch of the 
river upon which the Government works for the 
descent of thetimberand for hydraulic power have been 
constructed. The combination of rapids and smaller 
falls alongside the great cataract is very beautifal, 
and almost every variety of waterfall is grouped 
into the one panorama. In one place, a river the 
size of the Thames at Richmond, is precipitated into 
a great rocky orifice, and — from view. 
The course of the stream after taking this wild final 
leap has never been discovered, and the outlet of the 
“lost Chaudiére” is one of the many mysteries of 
the great river. 





ROLLING §TockK For THE East InD1AN Raitwar.—It 


appears that 500 of 1000 new goods wagons ordered recen 
for the East Indian Railway have been despatched to India. 
ordered some time 


phate of lime, or'apatite, on both sides of the river, |; 


PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. II. 


Tue JABLOCHKOFF SysTEM OF ELECTRIC 
ILLUMINATION, 

In our last article we referred briefly to the 
Jablochkoff electrical candle which is now illuminat- 
ing with its pure, steady, brilliant, and white light, so 
many —- of the city of Paris. The system of M. 
Jablochkoff is represented at the Champ de Mars 
by a very important and ornamental pavilion de. 
voted entirely to itself, the pavilion being provided 
with shutters so that the flame of the light may be 
tested during the hours of sunshine. 

As we shall in our notice this week confine our- 
selves to the electro-motor or generator of electri- 
city by which the electric current is produced for 
illuminating the candles, leaving a detailed descrip- 
tion of the latter for a next notice, we may remind 
our readers that the Jablochkoff candle consists in 
two sticks of carbon fixed in a vertical position and 
side by side, rep pages them a layer of an in- 
sulating material w is fusible and vaporisable at 
the temperature of the electric arc. One of these 
sticks is connected to the posijive pole of an electro. 
motor er to the negative pole,and the 
C ished continues to be. 







g ' 

was inserted one of the carbon pencils and the other 
carbon was placed outside the tube and parallel 
with it. The two carbons being connected res 
tively to the two terminals of a Gramme machine, 
the electric arc was established between them by 
momentarily placing a little piece of carbon across 
the points of the carbon, and as the carbon con- 
pr tebe tube makes away like’ Be wee 
epi taperiese Gratime iene? fiabhth f' tliat da : 

j owever, the Gramime' machine of! that date 
produced a current of electricity 1 was con- 
tinuous and in only one direction—similar in fact to 
that from a voltaic battery—the positive carbon 
was consumed at double the rate at which the 
negative carbon burnt away, and to remedy the 
obvious inconvenience of this inseparable property 
of a continuous current, M. Jablochkoff’s next form 
of candle contained carbons of different size, the one 
being just double the sectional area of the other, 
By connecting the larger carbon with the positive 
pole and the smaller to the negative, the carbons 
were maintained at a more uniform length with de- 
cidedly improved results. But the improvement in 
the system, and that which has given to it its present 
success, is the employment of an alternating current 
of electricity for establishing the electric arc between 
the carbon points. It will readily be understood 
that if ina continuous current the positive carbon is 
consumed at twice the speed of the negative, itfollows 
that if a rapidly alternating current be bee 
instead of a continuous one, the carbon will con- 
sume at an equal rate, each being alternately positive 
and negative to the other, and an alternating cur- 
rent possesses this further advan namely, that 
each stick of carbon is kept beau ly pointed in- 
stead of rough and irre , and this symmetrical 
consumption of the carbonaceous matter is a great 
source of steadiness in the light. 
The Jablochkoff candle may be used with ad- 
vantage with any dynamo-electric machine which 
produces an alternating current, or by a continuous 
current machine fitted with a commutator by which 
the direction of its current is reversed every few 
seconds, but this arrangement for obtaining from a 
continuous current machine a series of currents in 
alternate directions can only be accompanied by 
great loss of electricity, and therefore of motive 
power, and it has been found much more economical 
and advantageous to use machines whose currents are 
originally generated in alternate directions. Of these 
the machines of Holmes, of the Société |’Alliance, 
and of some others, would answer the purpose, but 
M. Gramme has designed a machine which is to 
some extent a modification of his previous arrange. 


‘|ment, which not only produces an alternati 


current of electricity, but is capable of dividing thet 
current, so as to Supply Clectetey to four, six, six- 
ps, or candles, It is this 


tly | teen, or more electric 


new machine of M. Gramme which is now employed 





fifty locomotives since for the same 
system, 31 have also been sent out. } 


for producing the electric currents by which some 
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HYDRAULIC TOOLS, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 
(For Description, see Page 61.) 








Fies. 3 anp 4.—TWEDDELL’S GIRDER RIVETTING MACHINE WITH WROUGHT-IRON ARMS. 


300 electric lamps are nightly illuminating the boule- 
vards and public buildings of Paris. 

This machine, which we illustrate in Figs. 1 
to 5 on the opposite page, consists of (1) a ring 
of soft iron similar to that used in the earlier 
continuous-current machines of the same inventor. 
This ring is, like its predecessors, wound with 
coils of insulated copper wire, but unlike those 
of the earlier machines the direction of winding is 
alternately right and left-handed, the wire being 
wound in one tion, 8o as to cover one-eighth part 
of the circumference of the ring, then changing its 
direction, being wound in the contrary way over the 
next eighth part, andso on round the ring, each of 
the eight sections of the ring, being wound in the 
reverse direction to that in which its two contiguous 
sections are wound. Thus, while the earlier Gramme 
ring might be described as an electro-magnet bent 
round in a circle, and joined to itself, the ring of 
the new machine may be looked upon as eight 
curved electro-magnets placed end to end with their 
similar poles in contact, soastoforma circle. This 
ring is rigidly fixed in a vertical position to the solid 
framing of the apparatus, the inducting electro- 
magnets revolving within it. Here again it differs 
from the continuous current machine in which the 

were fixed, and the ring was rapidly 

rotated in the magnets fixed between their poles. 
(2). The electro-magnets, of which there are eight, 
are fixed radially to a central boss révolving upon a 
horizontal stee! shaft running in suitavle ings 
attached to the framing, and an external pulley 
enables the machine to be driven by a band from a 
steam engine or other motor. The radial electro- 
magnets arealternately right and left-handed in the 
direction in which their coils are wound, so that if 
they be numbered respectively 1, 2, 3, 4, &c., up to 
8, those nen by even numbers will have one 
polarity when a current is sent through them all 
ther, while those whose numbers are uneven 

will have an ok polarity. The poles furthest 
from the central boss in all the magnets are spread 





out so as to increase the area of the magnetic field 
by which electric currents are induced in the coils 
of the ring. 

In the old machine of M. Gramme, which was 
fully described in our fifteenth volume,* the 
electro-magnets were excited by the current from a 
— Gramme ring mounted on the same shaft as 
the two rings which produced the available current, 
and the current from the first ring was exclusively 
devoted to exciting the electro-magnets, In further 
improvementst upon his continuous-current machine, 
M. Gramme dispensed with an extra and special ring 
for charging the magnets, and devoted a portion of 
the current from a single ring to that —— two 
coils being wound on the same ring. in e present 
machine, however, there is no self-contained appa- 
ratus for producing the current by which the electro- 
magnets are charged, although there is nothing to 
prevent an ordinary Gramme machine being attached 
to the same shaft. It is found more convenient, 
however, to use the new machine simply as an appa- 
ratus for dividing the current and for giving to it a 
reciprocating nature, and therefore an altogether 
separate electro-motor is employed. An ordinary 
voltaic battery of sufficient power would answer the 
purpose, but in practice a small and separate Gramme 
machine of the continuous-current type is employed 
driven by a separate strap, and the current from 
this machine being cau to traverse the coils of 
the rotating radial electro-magnets, they are mag- 
netised to saturation with but a small expenditure of 
motive power. 

Each of the eight sections of the induction ring 
are made up of four sub-sections a, 4, c, d, a, 5, ¢, d, 
&c. (see Fig. 2), all of which in any one section are 
wound in the same direction. By coupling the coils 
of these sub-sections in various ways, a division of 
the current may be made into 32, 16, 8, or only four 
circuits, and this is one of the most valuable qualities 
of the system. From a consideration of the above 

* See ENGINEERING, vol. xv., page 192. 
+ See ENGINEERING, vol. xvili., page 413. 

















Fic. 5.—TWEDDELL’S PORTABLE HYDRAULIC 
RIVETTER. 


description it will be seen that all the sub-sections 
or coils marked a@ are influenced by the rotating 
magnets in precisely the same manner, for the in- 
fluence of a north pole upon a coil wound in a posi- 
tive direction is precisely the same as that of a south 
pole upon a coil wound in a negative direction, and 
similarly the currents induced in all the coils marked 
6 are similar in direction to one another, no matter 
what may be the position of the rotating magnets. 
And in order to obtain four currents from the ma- 
chine by which four lamps may be illuminated, all 
that is necessary is to connect together in series all 
the coils marked a@ for one circuit, all the coils 
marked 4 for a second circuit, all the coils marked 
e for a third circuit, and all the coils marked d for a 
fourth circuit. As the induction rings are fixed 
there is no difficulty in ‘‘ tapping” the currents from 
the machine, and the apparatus is fitted with terminal 
screws on the exterior of the rings by which that 
can be effected, and by which variations in the 
method of coupling up may be made. 

The current for the small machine is led to the 
rotating magnets through flat brushes composed of 
silvered copper wire fixed to the framework of the 
machine, and rubbing against two insulated drums 
or cylinders of copper, the first being connected to 
one end of the magnet circuit, and the second to 
the other. 

When the shaft carrying the magnets is rotated, 
the expanded magnetic poles pass close to the coils 
of the induction ring, and in so doing induce withia 
them currents of electricity, the strength of which 
depends upon the intensity of the etic field 
brought over them, and increases with the speed of 
rotation. 

The new Gramme machine, as at present con- 
structed, is made in three sizes. e largest 
} a pmaweiry in the fi ) is capable of supplying 

e current to 16 Jablochkoff candles, at a speed of 
600 revolutions per minute, and absorbing a motive 
power of about 16 horse power, costs, with the 
smaller machines for charging the magnets, 10,000 
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francs (= 400/.), its length, including the shaft and 
pulley, is 35in., its width 30in., and ite height 
about the same; the total weight is a little over 
12} ewt. The second size machine requires six horse 
power to drive it, ata of 700 revolutions per 
minute, and supplies the light to six Jablochkoff 
candles, and costs, with its small machine, 5000 
francs (200/.). It measures 27 in. in length, 15 in. 
in width, and 20in. in height, and weighs rather 
over 5cwt. The smallest size actuates, at a speed 
of 800 revolutions per minute, four Jablochkoff 
lights, and absorbs four horse pees of motive 
wer. Its dimensions are as follows: Length, 
lin, width 15 in., and height 18 in., and its total 
weight is about 34 cwt, In addition to these three 
sizes, M. Gramme has a new machine in hand, which 
differs in construction in several material points 
from those to which we have referred, and from 
which he hopes to effect a saying in both the prime 
cost and the cost of working the machine ; it is de- 
signed for use with two Jablochkoff candles. 
t will-be seen from the above figures that the 
power absorbed is almost exactly one horse power 
‘or each candle, and the results of a year's working 
of the system at the Hotel and Magazins du Louvre 
closely eres that estimate, 

M. Jablochkoff has solved the problem of 
producing a steady electric light, requiring but little 
attention, and suitable for street illumination of a 
very beautiful order, must be self-evident to all 
visitors to Paris at the present time. The system is 
perfectly successful, whether it be regarded from a 
scientific point of view, or from the aspect taken 
from the requirements of public illumination. The 
light is perfectly pure and white, causing all other 
neighbouring lights to look yellow and smoky, and 
it is for that reason far pleasanter and less fatiguing 
to the eyes. All colours illuminated by it are as 

ure as if in the light of the sun, and the idea of its 
ing frightening to horses or dazzling to drivers, is 
altogether exploded at the very first sight of such a 
street asthe new Avenue de |’Upera, which is illumi- 
nated from end to end by the Jablochkoff light. 

Whether the system, however, is a success in an 
economical and commercial point of view, is another 
question altogether, and remains to be proved. We 
are rather inclined to the opinion that in its present 

it is rather costly, although light for light it 
will compare favourably with gas. e shall, how- 
ever, in our next article, look more closely into that 
question, and give some figures derived from actual 
practice. 

In this article we have treated of but one-half of 
the apparatus employed under the Jablochkoff 
system of electrical illumination, viz., the apparatus 
for producing the electrical currents by which the 
candles are rendered incandescent. We intend in an 
early number to describe the light-producing appa- 
ratus itself, ag well as the arrangements by which the 
various candles and Jamps are thrown into the 
circuit. 

The whole system. much as it adds to the beauty 
and attractions of the city of Paris, must still be 
looked upon as in its childhood ; it is rather more 
than a step, it is a long stride in the right direction, 
and we cannot but believe that further improve- 
ments, both in the construction of the machines for 
generating the electrical currents, and in the ap- 

ratus for converting those currents into centres of 
illumination, wil] burst through all obstructions 
placed in its path, and will enable us before long to 
see the streets of London, as well as those of Paris, 
illuminated by the pure light of electricity. 





RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION.—No I. 

Tue collection of railway rolling stock at the 
Paris Exhibition is both extensive and interesting. 
It comprises altogether forty-eight vehicles of which 
Frauce contributes 31 ; Sweden, 3; Italy, 2; Austria 
and ‘Sax 7; Belgium, 4; and the United 
States, 1; while beside these complete vebicles there 
are numerous models and details cf construction 
and also a number of cars for street tramways which 
we have not included in the above list, England is 
unfortunately quite unrepresented in this class of 
exhibits, and this is the more to be regretted, as of 
late years our railway companies have made a 
decided advance in the construction of rolling stock 
for passenger service, and examples of the more 
recently constructed carriages now in use on our 
main trunk lines would, we are certain, have com- 
pared favourably with any vehicle for similar service 
shown at Paris. 





In a collection of rolling stock such as that 
brought together at Paris, the chief interest 
attaches to those exhibits which fairly represent the 
current practice of the railway companies to whom 
they belong. In all international exhibitions there 
have been shown a certain number of 
carriages of abnormal types—vehicles of exceptional 
luxuriance and cost—and the Paris Exhibition forms 
no exception to this rule, To the unprofessional 
visitor these saloons with their elaborate ornamenta- 
tion and costly fittings are very attractive, but to 
the railway engineer they are of vastly inferior 
interest to those exhibits which illustrate the pro- 
vision made by various lines for their ordinary 
service, and for this reason we are glad to notice that 
at Paris this latter class of exhibits greatly pre- 
dominates. 

Taken altogether we think we may fairly say that 
the various carriages exhibited at Paris show that 
abroad as well as at home the comfort and safety of 
passengers is receiving the attention of railway com- 
panies, and although few of the vehicles exhibited 
possess the roominess which is the leading charac- 
teristic of the newer types of English railway 
carriages, yet they are as a rule commodious, and are, 
moreover, good specimens of wor ip. 

The collection of wagons, &c., for merchandise 
transport shown at Paris is far from being so re- 
presentative as that of the vehicles for passenger 
service, and it in fact compares unfavourably with 
that at Vienna in 1873. This is to be regretted, as 
both here and abroad there is considerable room for 
improvement in this class of stock, and the facility for 
a good comparison of the practices of . different 
countries would undoubtedly have been valuable. 
At the same time we should state that amongst the 
merchandise vehicles shown at Paris are several for 
special services including novel features in their 

esign, and hence worthy of careful examination. 
We shall describe these exhibits in due course. 

In dealing with the rolling stock at Paris we shall 
follow the same course as we have adopted with the 
locomotives, and shall classify the exhibits accord- 
ing to countries. We shall commence with those of 

FRANCE. 

Of the thirty-one examples of railway rolling 
stock to be found in the French Section no less than 
twenty-one are either exhibited directly by the 
French railway companies, or consist of vehicles 
made to the designs of those companies and ex- 
hibited by their makers. Under these circumstances 
an excellent opportunity is afforded for compari 
the current practice of the French railways an 
companies with our own. Of special interest in the 


French collection are the arrangements for sleeping B 


accommodation with which a number of the carriages 
are fitted, some of the contrivances for the con- 
version of the seats into beds being very neat and 
good. To any one accustomed to our more recent 
English carriages those of the French railways 
appear deficient in height, and in this respect, in fact, 
most Continental railways are behind our own, the 
carriages although much higher than formerly, 
having in most instances considerably less head 
room than is now given here. Of course, however, 
there are exceptions. 

Another point to which we must take exception 
is the practice almost universal in France, of making 
the seats of the first-class carriages with a central 
arm only, and carrying eight passengers in each 
compartment. It is true that many of the French 
carriages are wider than ours, and that hence each 
passenger gets a larger share of seat room than he 
would with us under a similar arrangement; but 
even with ample seat room the arrangement cannot 
compare for comfort with that of dividing all the 
seats by arms, and on a long journey with a full 
carriage it is especially disagreeable. There is an 
old saying to the effect that ‘‘ evil communications 
corrupt good manners,” and itis to something of this 
kind that we must, we presume, attribute the prac- 
tice adopted by the London, Chatham, and Dover 


Company, and more recently by the South-Eastern | 4, 


Railway Company also, of placing eight passengers 
in each first-class compartment of their Continenta! 
trains. Considering the highly remunerative 
character of the Continental tratiic carried by these 
two companies the practice is quite unjustifiable, 
and it is one which we kvow to be the cause of 
much dissatisfaction amongst the rs using 


these lines. This, however, is a digression from the | ! 
immediate object of the present article. 

The first vehicle in the French Section, of which 
we propose to give an account, is the first-class car- 








riage with sleeping accommodation, exhibited by the 
Eastern Railway. This carriage, which has tone 
constructed from the designs of M. Regray, the 
engineer-in-chief of the Eastern Railway, is shown 
by our engravings on 69 of the present number. 
It was built at the works of the company at La 
Villette and its workmanship is throughout most 
ee 

As will be seen from our engravings the carriage 
is four-wheeled and the body ie divi ed into three 
compartments, the central one being provided with 
sleeping accommodation, a lavatory, and a water 
closet, while the end divisions are ordinary first- 
class compartments carrying eight passengers each. 
The central compartment contains five seats of which 
three are convertible into beds and the carriage can 
thus accommodate twenty-one passengers in all. 

Since 1865 the sleeping accommodation on the 
Eastern Railway has been afforded by carriages with 
coupés-lits such as are very generally adopted on 
French lines. These coupés-lits have, however, 
several disadvantages, the windows at the ends 
weakening the carriage, rendering it more unsafe in 
the event of collision, and causing additional incon- 
venience from dust, &c., while from their ition 
the effects of shocks due to the running of the train 
were most severely felt in these coupés than they would 
be in a central compartment. The iage we now 
illustrate is of a type which has been designed to re- 
place these carriages with coupés-lits, and it represents 
a decided advance. As we have mentioned the central 
position has been chosen for the compartment fitted 
with sleeping accommodation, and the springs have 
been specially proportioned and mounted with’ a 
view to secure easy running. The carriage has also 
been made lofty and of the greatest width per- 
missible, the width of the body at the top being 
9 ft. 3 in. (exclusive of cornices) or fully 9 in. more 
than is usually adopted on English railways. The 
principal dimensions of the carriage are given in our 
engravings in metres, while below we give a table 
of them in English measures : 
Fra 


Se 


me: 
Total h of carriage 
»» Width over footsteps ote 
Length of frame over headstocks ... 
Transverse distance between soles ... 
Length of headstocks ... oon ae 
Height of top of soles above rails ... 
» centres of buffers above 
Distance apart of centres of buffers... 
Distance apart of centres of safety 
Wheel base 
Transverse 
plates ... 
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Length outside at top ... te 
is ¥ waist rails... 
“ - bottom... 
+» inside waist rails... ‘cis 
Width outside at top ... ee eee 
waist rails ... ok 
= 99 botttom . 
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» inside sides - 
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Width of doors ... i 
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Sleeping Compartment : 
— oa add 
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»» 99 door of lavatory ... 
Height te »» = 
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»» inside wheel seat . 
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Distance between centres of bearings 
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= 
Width of inner tyre ... aoe ooo : ay 
Normal thickness of tyres «.. 0 2.36 
Height of flange dédi Wee wes d 
Distance between inner sides of tyres 4 — 
ight of a wheel without tyre... 418 
Weighs on ° air tf wheue Win tines en 
and eee eee eee Sea 
Weight of an axle-box ©)" ": oa 99 
Carrying Draw Buffer 
. : Ss rin gs. rs) = Sp q 
SPrvideh of plates’... 3.54amz 2.95im. 2.95 fa 
Thickness of plates... . 0.47 0.47 0.39 
Number of plates. +... 12 5 16 
Length of top plate. 
bet aring 
a cee) eee RET. in. 3 ft. 3.4 in. 5 ft. 8.9in 
Span unloaded a 7 £.2.8 in. 8 ft. 2.2 in. 5 ft. 3.8in 
Camber ia ade 10.63im. 3.93 in. 12.99 in. 
Deflection per ton of ‘ : 
load... pd o. . 4.09 in. 1.1 in, 3.3in. 
Weight. |. ... S150. 48)1b.  215$1b. 
Weight of carriage ... ee 1} tons. 


The constructive details of the carriage possess 
many features of interest, The frame is wholly of 
iron and is of the standard pattern which the 
Eastern Railway Company have adopted for their 

assenger stock, save that it is slightly longer, its 
length over all bei 24 ft. .7.3in. instead of 
92 ft. 11.6 in. The soles are of J-iron 8.66 in. by 
3.93 in. by 0.39 in., while the.headstocks are of 
channel section 8.66 in. by 2,75 in, by 0.39 in. There 
are three transverse also of channel section 
4.5in. by 1.96 in. by 0.47 in., and four longitudinals 
of angle-iron 3.14in. by.1.96in. by 0.31 in. placed 
above the transverse The whole of the 
parts of the frame. are ‘well connected by gusset- 
pieces and corner brackets, so as to make a rigid 
structure. 

As we have already remarked, and as is shown by 
the dimensions above given, the cureying springs 
are very long and elastic, and they are supplemen 
by india-rubber pads between the body and under- 
frame, and also by india-rubber iliary springs, 
fitted so as to take the 
of the main sprin he arrangement, which is 
similar to that which has in some cases been adopted 


in this country, will be readily understood from our | #f 


en vings. tis 

he ea of the body is of oak and ash with a 
lining of pine and a roof covering of zinc No. 14 
gauge. the panels are of sheet-iron 0.06 in. thick, 
the sheets extending the full he of the vehicle 
and being fixed by their peripheries to the framing. 
The covering strips at the joints are of metal, those 
at the corners being angle-iron. ‘The roof and 
floor are double, the space between the two floors 
being ed with sea-weed to deaden the sound. 
The ceilings 
furnished, the panels being of maple and Hungarian 
ash with mouldings of rose wood. 

The side lights are furnished with double sashes, 
the outer one being glazed in the ordinary way and 
the inner ones being covered with silk, and serving 
as a shade in summer, and as additional guard against 
cold in winter. All the sash-frames are fitted with 
beads covered with velvet to prevent noise, and in 
fact every effort appears to have been made to pre- 
vent annoyance from this cause. 

As we have already stated, the end compartments 
accommodate eight passengers each, and from the 
dimensions we have already given, it will be seen 
that each passenger is allowed a space of 8 ft. 9}in. 
long by 2 ft. 1}in. wide, making the floor area at his 
disposal 8 square feet, while the cubic capacity 
allowed per passenger is 53 cubic feet, this being 
very liberal. 

seat in the compartments, of which we are 
now speaking, is made in two parts, and can be 
drawn out so as to be available as a bed. When 
thus drawn out the seats assume a horizontal posi- 
tion, and their width is increased from 19.7 in. to 
25.6 in., the interval between them being, at the 
same time, diminished to 11.8in, The requisite 
movement of each seat when drawn out is given by 
a guiding slot, which supports it at the back, while 
the front is carried by a couple of jointed legs or 
rods. A bolt operated by the handle used for draw- 
ing the seat forward serves to lock it in position 
when pushed back. 

The general fittings of these com ents, 
whether of brass or iron, are nickel-plated, and the 
nets for parcels, &c., are commodious. The trimming 
of the compartments is of cloth, of that stone-grey 
colour so popular on the Continent, and the floor is 
covered with oilcloth and Brussels carpet, the general 


ull of the links at the ends | § 


of the compartments are very neatly |e 


get-up being v comfortable. The lighting is 
effected by one large man, 4 burning about two- 
thirds of an ounce of oil per hour. 

In the central compartment the fittings are of a 
more elaborate character than those in the compart- 
ments of which we have been speaking, the length 
of the compartment—9 ft. 10.1 in.—giving ample 
space for the + accommodation as well as 
for the lavatory and water-closet placed as shown 
in our plan, Fig. 2, pase 69. On each side of the 
posta is a movable fauteuil, the back of which 
can 
couch. On the opposite side of the compartment 
are er ian Fig. 2 which are orig 
into 4 e . 2, on page 69, shows the 
three forms in which these fauteuils can be used, 


"| viz., first as a seat simply; second as a kind of | and 
couch or reclining chair, the seat being drawn out | ¢ 
inclined position, | ingenious, and 


and the back allowed to assume an 
as shown in the case of the middle fauteuil in Fig. 2 ; 
while, third, by palling the top of the back forward 
it is made to fold down on the seat, the latter bein 
lowered on to the floor and a horizontal bed form 
as shown in the lower part of Fig. 2 and on the 
right-hand side of Fig. 4. The bed thus formed is 


with a couple of mattresses, a bolster and pillow. 
The furniture of the compartment also includes 
folding tables packed behind the movable fauteuils. 

To light this central compartment two large lam 
are provided, while a third lamp is fitted to the 
lavatory. The latter is lit in the daytime by a 
window in the roof, and it is also provided with a 
ventilator in the roof, as shown. The water for 
supplying the lavatory and water-closet is carried in 
a a k properly protected by a non-conducting 
covering to prevent freezing. As we have already 
stated, the workmanship of this carriage is excellent 
throughout. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was done in the 
ig iron warrant market last Thursday forenoon at 
49s. 74d. to 49s. 9d. cash, also at 49s, 9}d. to 49s. 
one month, the mar closing rather sellers at 
igher quotations. ‘There was a firm market i 
Minar te Sen Sha 
al lose as . Od. pi yers 
offering 49s. 104d. one month. the 
Friday business was done at 49s. 94d. to 49s. 10hd. cash, 
also at 49s. 11d. and 50s. one month, the market closing 
with buyers at the hi quotations and sellers askin 
14d. per ton higher. market was steady in the after- 
noon. Iron changed hands at 49s. 104d. and 49s. 10d. 
cash, also at 50s. one month, and sellers remained at the 
close asking 50s. one month and 49s. 104d. cash, buyers 
very near. On Monday forenoon there were transactions 
up to 50s. 1d. cash and 50s. 4d. one month, and at the close 
t were sellers remaining at 50s. 1}d. cash and 50s. 3d 





i 


transacted in the afternoon 2d. cash, 
and at 50s. 5d. and 50s. 4d: one month, sellers at the close 
asking 50s. 8d. and 50s. 44d. cash and one month : 
buyers offering 1}d. per ton less: There was a 


lower quotations, and 
buyers very near. The market continued steady in the 
, and business was done at the forenoon prices. 
A more hopefal feeling has now been shown in the market, 
and a dis to te on an early improvement 
is the result, as is shown by the greater firmness displayed 
during the past few days. The inquiries for Continental 
autumn shipment are very small. some instances the 
prices of shipping iron were slightly reduced some days 
ago, but during the last few days they have been a little 
firmer. There are still 96 blast furnaces in operation, as 
against 107 at the same time last year. Last week’s ship- 
ments from all Scotch ports amounted to 8104 tons, as 
compared with 7950 tons in the corresponding week of last 
year. Iron continues to be sent into store, and the total 
stock with Messrs. Connal and Co. up to last Friday 
—. was 182,702 tons, showing an increase for the week of 
ns. 


New Shipbuilding Firm.—Messrs. Napier, Shanks, and 
Bell, the new firm of Clyde shipbuilders and engineers, 
have now completed their works at Yoker, a few miles 
below Glasgow. The works extend to fully 


the construction and repair of steam and sailing vessels of 
all classes. All the four members re 
long and intimately connected with the firm of Messrs. 
Ro Napier Sons. Amongst them there are two 








of the late Mr. Robert mee Mr. 
hanks, the engineering manager of firm, and Mr. 





wered soas to form a reclining chair or |; 


6 ft. 6.7 in. long by 23.6 in. wide, and it is furnished | Of the 


in | been no accident whilst the sinking 


David Bell, the commercial manager. It is hoped that the 
new firm will have a long and prosperous career. - 

l Scottish Soci Arts.—At the fourteenth meet- 
ing of the Royal Scottis iety of Arts for the present ses- 
sion lately held, Dr. R. M. Ferguson, president, in the chair. 

ie, Seoeteny, sane Se of the committees 
on the fi owing peyers: St. Wi ’ communication was 
declared to be thoroughly exhaustive, and to su 
innumerable hints for a preventing fire 


a place in the transactions. Dr. ’s new self-acting 
qjohon was ould $0 Unies anes bescltliliy 

tive, and was recommended to the favourable considera- 
tion of the Prize Committee. The thanks of ow A eas d 
were recommended to be awarded fo Mr. N. Watt for 
essay on mechanical power on tran 
tramway fare check was said to be ingenious, but 
cumbersome and complicated for the purpose. 
mittee moreover did not feel ipclined to favour any similar 


teeth, cut to the optimum form. 

teeth, he said, only one tooth acted at a time, whereas 
with his system there were always two teeth in 

action at the same time, thus savi power, - Brey 
these new wheels were worked the they become, 
whereas with the ordi ‘system of toothed wheels the. 


more they were worked the less accurate became. 
The paper gave rise to a lively discussion, and the thanks 
of the society were awarded to Mr. Sang. 





NOTES FROM SOUTH YORKSHIRE. 

Mining Operations.—The pace mye BY heme si 

‘ining os 8 a war 
Colliery, the of John Brown and Co., Limited, 
have reached the P; te seam ata depth of 409 yards. or 
about 160 below the Barnsley bed. In many places 
in South Yorkshire the Parkgate seam is o found to be 
23 ft. thick, but at Aldwarke it is found to 
thick, one- ing a superior hard steam coal, and 
the aenoy vd ay coal. Mr. rte yen oy bro been the 
manager during the sinking operations, which have extended 
over a period of about twenty-one months. There has 
2 has been proceeded 
with. The Swallow Wood seam was reached in An 
last, and has proved a first-class seam. The output from 
Messrs. Brown and Co.’s collieries is expected to be shortly 
increased to 2000 tons aday. 

Improvements at Chapel-en-le Frith.—Mr. BR. Morgan, 
C.E., Government r, has held an inquiry at Chapel- 
en-le-Frith, relative to the improvement of the sew 
works in the town. The alterations will involvean ie 
ture of about 3001., and it is expected that the inspector will 


report favourably on the scheme. The ratepa are 8U, 
porting the tion. aes . 
.| Chesterfield and Derbyshire Civil Engineers. —The 
members of the Chesterfield and Derbyshire Institute of 
Civil, Mining, and Mechanical i are taking an 
excursion into the North of Eng , and are ins ing 
n Tuesday they visi 


the most noted of the iron works. O 
and 


300 acres in extent, and which will probably 

opened for traffic. Lord Edward Cavendish entertain 
the engineers to luncheon at Furness Abbey, and delivered 
the presidential address, in which he pointed out that civil, 
mining, and mechanical engineering exercised a t 
influence on the prosperity of the country. He spoke of 
the vast field opened to engineers in every branch of their 
profession for the advancement of science ; and, alluding to 
previous guieme of depression in trade, remarked that he 
thought there was a great future for the iron trade of this 
country. But it was necessary in order to achieve this to 
have not only the scientific engineer but the skilled artisan 


at work. The action of Parliament in promoting the 


education of the people to enable them to best 
use of their abilities was a step in the right direction. So 
long as there were quarters of the globe with their resources 


for English aa, oy neon aly thet. part of i 
enterprise, but more 
which was connected with th ron trade.” Of all countries 


to 
this civilisation the use of iron would 
s ‘ Met yn 
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FIRST-CLASS CARRIAGE FOR THE EASTERN RAILWAY OF FRANCE, AT THE PARIS EXHIBITION. 


CONSTRUCTED FROM THE DESIGNS.OF M. L. REGRAY, ENGINEER-IN-CHIEF. 


(For Description, see Page 67.) 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 





MIDDLESBROUGH, 


The Cleveland Iron Market.—Y: 
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ENGINEERING. 


[JuLy 26, 1878. 





HORIZONTAL HIGH-SPEED PUMPING 
ENGINE. 

Our double- plate this week, as well as the figures 
on page 78, illustrate a type of pumping engine 
gonstructed by the firm Farcot et ses Fils, of St. Ouen, 
from the designs of M. Joseph Farcot, the engineer-in- 
¢hief to the firm, which contains a good many points of 

ial interest. The and pumps illustrated are 
MM. Farcot to the Paris 


ose in 1876 
Munici for the pumping station at St. Maur, and they 
are placed a very similar ping engine—the 


rst of the kind—constructed by same firm in 1871. 
The engine itself is exactly similar to the large horizontal 
engine exhibited at Paris by MM. Farcot, except that the 
latter has two cylinders, with the flywheel or the shaft 
between them. This double engine is exhibited without 
its pumps, but its actual destination, also, is one of the 
pumping stations under the control of the Paris authorities, 
for whom it has been made. 


The following are the principal dimensions of the | *P®° 


machine illustrated, which we give before proceeding to 
describe it: 


Diameter of cylinder... ove 


ft. in. 
:, 
1 


Oro. 


Dinmeter of wheel om eee on 
Distance between centres of shaft and 
Distance between centres of cylinder and 
pumps ... eve ove poe ~~ @& oe 
The original conditions which the first St. Maur engine 


San wo 
MOwWO ge 


was designed to fulfil, conditions which we are told its 
workin; really fulfilled, were that the pump plungers 
should have a velocity of about 350 ft. per minute, and 


that about 127,000 gallons of water should be delivered 
per hour under a pressure varying from 8 to 10 atmo- 
spheres. The high speed at which the pump was to be 
worked necessitated the use of some special form of 
pump chamber, and led also, more or less directly, to the 
employment of various other details which we shall men- 
tion further on. 

First as to the engine itself: it is essentially a Corliss 
engine, the valves being placed on the ends of the 
cylinder ie of beside it) as in the Bede engine at the 
Vienna hibition, and as in some engines with which we 
are acquainted in this country. The advantages of the 
short ports thus obtained are of course great. The 
total value of the clearance space is only about one-fourth 
as great as is often found even in Corliss engines of the 
usual type. The four valves are all worked from a disc 
driven by a single eccentric. The chief peculiarities 
about the valve gearing are two, viz.: First, that the 
horns g g, which are tripped by the governor, are double 
and so formed that a. double tripping piece A can act 
in which ever direction the horns leepen to be ey 
In this way all of the motion of the eccentric which 
used in the case of a common slide is very neatly and 
ingeniously made available for the Corliss valves, which 
by thia means have an automatic governor cut-off from 0 
t».75 er 80 per cent. of the stroke instead of only to 0.35 
or so. M. Farcot: does not believe in springs for 
closing the valves, and for this reason uses what he calls 
a ‘*gteam spring,” i.e. the steam pressure acting upon 
the upper surface of the pistons (one to each steam valve) 
working in little cylinders /, which at the bottom are 
furnished with air-cocks. The arrangement thus forms a 
dashyot as well as a closing apparatus. The governor 
itself is a crossed arm ball governor, of the usual type, 
and weighted at ¢ below the sleeve. A neat arrange- 
ment rsie attached to the governor for stopping the 
engine quickly by help of it. By means of a screwed 
hand-wheel r the lever scan be pushed back, and the 
whole weight of the counterweight thus lifted. When 
this is done the ball arms of such a sensitive governor fly 
up at once and the steam is shut off inthe usual way. To 
set the engine in motion again, it isonly necessary to screw 
back r,and let the weight of ¢ be thrown again upon the 
governurarms. The general arrangement of the valves, 


as. well as the arrangement of the jacket (sides and ends) | large 


is shown on a larger scale in Fig. 3, page 73. A special 
draining pump is used to clear the jacket of water, 
which it returns to the boiler, an arrangement which we 
advocated some years ago. 

The crosshead guides are bored and of good surface ; 
the two bearing pieces are miade separate from the body 
of the head for the sake of easier pecking for wear. The 
brasses are made in four pieces with double adjustment. 
The piston rod head is made with jaws, between which 
comes the connecting rod, which at that end is solid, 
adjustment of its brasses being made by a cross wedge, 
screwed at the end. The front end of the connecting 
rod is an open fork, the brasses being held in by a gib 
and cotter. The flywheel rim is made in four pieces, 
and all the eight arms are cast separately, and bolted to 
boss and rim. 

The condenser and air pump are placed below the 
framing, the latter being horizontal and worked by a 
lever and link from the crosshead. We cannot say we 
—~ ao ent ps for en the feed pump 

ow w compels the plunger to spring. 
Why should not the two rods have been simply attached 


to one crosshead and driven by an ordinary link? The 
general arrangement of the pumps and their valves is so 
clearly shown in our drawing that we need only mention 
a few special points about them. The engine works two 
single-acting plunger pumps, placed end to end, the 
pump rod being keyed direct to the prolongation of the 
piston rod. The point to which the constructor attaches 
special importance is the large cross section given every- 
where to the pump chamber in comparison with the 
cross section of the plunger itself. This has been adopted, 
of course, to reduce as far as possible the water shocks 
unavoidable at such high s The pump chambers, 
it will be seen, are of a kind of oval form, largest in the 
centre. The pump plunger is made with very gently 
rounded ends to aid still more in reducing shocks. Its 
prolongation behind is used as the plunger of a small air 
pump d employed to keep the air vessel constantly 
charged. The suction and discharge valves, the position 
of which the drawing shows very well, are somewhat 


in greater detail in Fig. 4, page 73. From this it will 
be seen that across the pipe are placed four valves. each 


as to give as little resistance to the passage of the 
water as possible, Behind each double valve is a stout 
india-rubber tube e, which when the valves are closed has 
an elliptic section. Above and below each tube are bars 
é, held in place by the check nuts e}' which can be ad- 
justed at wil The tubes act as springs to close the 
valves, and the arrangement is said to work exceedingly 
well. In our figure one of the four pairs of valves is 
shown open, in order to show the action of the tube 
spring. A small air vessel d, is placed over each dis- 
charge valve, and an air space 6, is also provided in the 
suction below the suction valves. 

The pair of engines at the Paris Exhibition may be 
seen in motion, although not, of course, driving anything. 
Their workmanship and design are in many respects solid 
and and they are the largest stationary engines in 
the Machinery Halls, being of 700 horse power col- 
lectively. 

According to a statement issued by the makers, the 
result of trials at St. Maur, conducted solely by the 
municipal engineers, were to show that the engines were 
using about 2.081b. of ordinary coal per useful horse 
power (in water lifted), and about 1.541b. per indicated 
horse power, and about 12.11b. of steam per indicated 
horse power. We have no knowledge, however, how 
these somewhat startling figures were obtained, and are 
therefore unable to indorse them. There is no reason to 
doubt, however, that MM. Farcot’s type of engine, on the 
design and Di aap ere of which an immense amount 
of labour and care has obviously been spent, has given 
very economical results. The contiruance of their use 
by the Ville de Paris is sufficient f that they have 
given little trouble in working. e hope on a future 
occasion to have something more to say about MM. Farcot’s 
exhibits at Paris, which include several matters of interest 
besides their large engines. 





PLANING MACHINE. 

We give, this week, on page 68 a perspective view of 
a large planing saashin» intely constructed by Mr. 
William Asquith, of the Highroad Well Works, Halifax. 


This machine planes 14 ft. in length by 7 ft. in width 
and 7 ft. high, and is self-acting in all its cuts. As will 
be seen from our vings, the cross slide—which is 


arranged to be raised and lowered either by hand or power 
—is provided with two self-acting tool boxes, while one 
of the standards which carry this cross slide is fitted with 
another self-acting slide to which the portable tool box 
(shown in our engraving in place on the independent 
standard) can be attached. By means of this slide a 
vertical cut can be taken atthe same time that the tools 
carried by the cross slide are taking a horizontal cut. 

The machine is also provided with an independent 
standard carrying a self-acting slide and occupying the 
position shown in our engraving. By means of this 
standard a cut can be taken off objects which are too 
to pass between the main standards. The table of 
the machine weighs 7 tons, and is for readily 
fixing any kind of work. The table slides are kept 
lubricated by wooden rollers shaped to the same angle 
as the slides, and ed to float in oil cisterns formed 
in the bed. These ers float up against the table 
slides, and being caused to revolve by the backward and 
forward motion of the table they effect the desired lubri- 
cation. 

The machine is heavily geared, and the rack on the 
table instead of being directly engaged by the driving 
pinion works in gear with a large spur wheel into which 
the pinion in its turn engages. This gives a smoother 
motion than is obtainable by letting the pinion gear 
direct into the rack. The driving pulleys are 3 ft. in 
diameter, and carr> belts 6 in. wide running at a speed 
of 850 ft. per minute The strap motion is worked direct 
from the lever shown in our engraving, on to the strap- 
bar, the arrangement being thus very simple, while it 
works very smoothly. The attendant can stop the ma- 


immediate control. 





The total weight of the machine we illustrate is 


ial in construction, their arrangement being shown | wij] be 


a double flap, and each resting on a cross bar shaped 80 | pheon 


chine on either side, and all working parts are under his | ; 





80 tons, and from what we have said it will be seen that 
it is of a very powerful type, suitable for the heaviest 
class of work. The general design is very good. 








NOTES FROM THE SOUTH-WEST. 

Rhondda Valley and Herwain Junction Railway.—At 
a meeting of the proprietors of the Rhondda = 
Herwain Junction Railway Company, held at on 
Thursday, a resolution was adopted confirming the provi- 
sional agreement entered into by the company for ea | 
their line to the Taff Vale Company for a term of 
years. 


A New Pier for Bournemouth.—The Bournemouth Im- 
rovement Commissioners have accepted the tender of 
essrs. Bergheim and Co., for the erection of a new pier at 
that town. The amount of the accepted tender is 20,8001. 
The tenders included one from Mr. J. Phillips, of the Great 
Western Docks, Plymouth, for 23,0007. e highest was 
from Messrs. Tench and Co., London, 27,4007. The work 
i as soon as the Local Government Board have 
sancti the necessary loan. 

Neath New Docks.—These important works have at last 

co , and a of navvies are now 
employed upon different sections. The contractors have a 
resident engineer and several foremen conducting the works. 
The Commissioners have also a resident engineer and a 
staff of men who are busil . The Commissioners 
have finally acquired the of Lord Dynevor and the 
Gnoll trustees, and u these lands the contractors have 
commenced work. Earge quantities of plant are daily 
arriving upon the ground. 

Bristol Dock Enterprise.—A ial meeting of the 
shareholders of the Avonmouth Dock Company was held on 
Tharsday, Mr. P. W. S. Miles iding. The cohen 
cnghinel that the meeting was called simply to consider 
a resolution authorising the issue of 150,0001. debentures. 
At the time of the opening of the dock there were certain 
Te a ge could not be provided for; they remained 

or the time, and to clear off these liabilities money was 
required. He was sorry that trade during the past six 
months was so bad; the directors thought the turn was 
now coming rapidly, and hoped to see the dock well filled 
in the course of a short time. A paper he had before him 
showed that they had advices of nine large steamers which 
would probably come in within the next three weeks or a 
month. The proposed issue of debentures was approved. 


Newport.—Trade was quiet during the past week, as 
compared with the previous week. om Riga came two 
cargoes of sleepers, and from Konigsberg 1000 quarters of 
oats. The quantity of Spanish ore received was 4095 tons, 
as against 8725 tons in the previous week. Shipments of 
—— ae 2824 tons, as against 1188 tons for the previous 
week, 

Cardiff.—The arrival of a fleet of steamers during 
the past week was the means of increasing the quantity of 
coal exported foreignwise to the extent of 23,867 tons over 
that of the ious week. The demand for steam coal is 

, but for house coal rather indifferent. Prices for the 
ormer are a trifle firmer. Iron exports and coke show an 
improvement, but patent fuel has f; off about 2000 tons. 
There is no material difference in the rate of freights 


either foreign or coastwise, as compared with the week 
previous. e Cefn-y-Wrach obstruction is gradually dis- 
ap ing under the powerful dredgers at work upon it, 


and already several large and deep-draught vessels have 
passed over it without sustaining any damage. 

We th and Cherbowrg.—The Great Western Rail- 
way Com y is about to commence a service of steamers 
between Weymouth and Cherbourg. 

Wharves at Chepstow.—Wharves have been commenced 
at Chepstow by the re Valley Railway Company. The 
Wye Valley directors intend to build 400 yards of wharves, 
fitted with steam cranes, available at all states of the tide, 
and connectea vy suis ‘:uaning along the side of the river 
with the South Wales Union Line, the proprietors of which. 
the Great Western Railwa; eeeeny: have 
through rates with the Wye aes y, so that there 
will be no stop in the flow of aD 

in trucks alo 


Chepstow may be at once 

river, and distributed to parts of the country. The 
400 yards of wharves now determined on are only a begin- 
ning; if trade should require it, there is an available 
frontage of at least a mile, which might be utilised. 





Srzet 1n Russta.—The Isheff small arms factory, at 
Kama, Russia, about 560 miles from Nishni-N yo 
oe ee but is let on a contract for the 
production of 250,000 stand of breech-loading (needle) guns 
at a fixed price. In order to utilise the t on the spot 
it was thought desirable to add a crucible steel melting 
plant, and under the direction of the manager, M. Bruneau 
a Belgian, furnaces, which are cheap in construction and 
economical in working, have been erected; they are fired 
with gason Siemens’ principle, ing used as a 
fuel. The gas producer is a shaft about 30 in. square, 
inside measure, and about 11 ft. high, about 6 ft. of the 
ee the space for the fuel, which is con- 


sumed by air in‘ under pressure through a series 
fennel in the casing wall. The top 
is covered by a feeding reese tare like that of 
the ordinary Sw » and at the bottom is 
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THE RIVER THAMES. 

For some time past we have thought it desirable 
to place before our readers, annually, a kind of 
report of the state of the River Thames, so far as it 
affects the health of the metropolis. This year pre- 
sents additional reasons for that course. The Thames 
Conservancy and the Metropolitan Board of Works 
have, during the last twelve months, been placed in 
diametrical opposition in regard to their views of 
the cause of the <a of the Thames, and each 
Board has published a report casting the blame on 
the other. These reports have been criticised by 
engineers, chemists, and others, and the simple 
result has been that the public have been left in a 
fog of Egyptian darkness as to whom is due the fact 
that about 20 miles of the river is rapidly approaching 
a state — to, if not physiologically worse, than 
that which we observed in 1848-49 (cholera years) 
and in 1855-56, when the Thames was literally no 
better than a foul stinking ditch. It was from this 
latter circumstance—the abomination of sanitary 
desolation—that the main drainage scheme had_ its 
origin, and we regret to add in some senses its 
failure, so far as recent experience goes. 

Again, the present year has afforded a repetition 
of evils that are periodic. For several years past 
the summer temperature has been comparatively low. 
During the last month it has been literally tropical, 
ranging from 75 deg. to 85 deg. Fahr. in the e. 
Hence, as we shall presently show, the Thames 
now presents appearances that cannot be regarded 
without serious apprehension. If our conclusions 
be true the condition of the river is at least serious, 
Of this our readers may, without any pretension to 
engineering, chemical, or other professional know- 
ledge, easily judge for themselves, and to assist 
them in so doing the following brief account of the 
observations, experiments, &c., that have been made, 
and the mode of conducting them, may be of ad- 


vantage. 
Our observations for the present year were com- 


dia | Bridge. 





menced on the 13thof April, On thatday the Thames, 
from London Bridge to North Woolwich presented 
very much the a ance of a farm-yard pond. 
Between Blackwall and Woolwich, the amount of 
confervoid matter, epee in the river, was so great 
that its green colour could scarcely escape the atten- 
tion of any one having occasion to down the 
stream. This colour of course indicated the 
presence of an immense amount of vegetable germs 
in suspension. Subsequently it became evident 
that the river was loaded with these organisms, and 
on July 22, when the last of these observations 
were taken, the water at ebb, from Blackwall, to the 
south shore upwards of Purfleet, presented a colour 
of a dark olive-green, with a ‘‘ sweet” fetid smell 
common on all the marshes of the Thames and Lea, 
at the time the weeds, &c., decay, especially during 
a warm August and September. 

As a rule, during the three months above men- 
tioned, samples were gathered from Westminster to 
North Woolwich, and occasionally to Gravesend, as 
the tide ebbed, so that the end of the low water 
could be reached at the last station, below London 
None were taken at an interval less than 
three or four days after a rainfall, it being desirable 
that the river should be seen in its normal state. 
Here, it may be remarked, that a heavy rainfall, as 
of June 23rd (already noticed at page 13 in the 
present volume), entirely destroys what we may 
call the normality of the stream, owing to the large 
amount of oxygen brought into the river in solution. 
From neglect of this precaution has arisen the absurd 
idea that sewage, running for a few miles, becomes 
oxidised under all circumstances. It may, after a heavy 
rainfall, for reasons already assi We have 
known for example the Leam, which runs through 

ington, and shortly below joins the Avon, to 
wonderfully improved after a rainfall, which increased 
the sewage to 1,500,000 gallons per day from 
450,000 gallons, the latter quantity being at the 
time we refer to about the daily average. These and 
other sources of error were carefully avoided in our 
examination. : von 

Our space will not permit us to give more than a 
oo mi summary of the various observations made 

uring this period of three months, but those made 
on July 22nd may be taken as a normal type. At 
9 a.m. to 10 a.m. the river presented an appearance 
of a dark olive tint, mixed with brown, between 
London Bridge and Blackwall. Between Green- 
wich and Blackwall there were frequent issues of 
suspended matter, apparently from the escape of 
gas from the bed of the river, which produced cir- 
cular areas of increased suspended matter, so dense 
as to completely hide from observation the bottom 
of a glass 3in. below the surface. Beyond Black- 
wall to Barking the smell of the water was of that 
peculiar decomposed vegetable character already 
alluded to, varied by the stench of nitrous acid and 
= or manure preparations from the north bank. 
is was so offensive as to stir up the attention of 
some children, who adopted the time-honoured plan 
of keeping the smell from their noses. The wind 
was N.N.E. At the Crossness outfall of the South 
London sewage, there was a considerable deposit of 
sewage matter on the bank, and on the upper part 
of the bank the green deposit showed signs of 
vegetable matter arising from the mixture of sea 
and fresh water. 

At this point and eastwards the water in mid- 
channel was of a vegetable green colour, with a 
strong bilge-water smell. A mile below, the stench 
of some works, dealing with boili i 
matter, was most offensive. A little er below 
and near Price’s wharf was a long sewage it ; 
the same occurred near, but west of Erith. ow 
Erith the water became worse in colour in mid- 
channel, with deposit of sewage matter on the south 
shore, sn prey! in hollows. At Purfleet the river 
presented an appearance very commonly to be seen 
at Dumbarton on the Clyde, where and sea- 
water pred mix, jas south — near = ithe 
presented sewage deposit. ere it ma re- 
marked that a i ge water taken from mid- 
channel was ectly free from sea-salt taste, a fact 
indicating that the sewage, &c., had, with the ebbing 
tide, travelled so far on its journey towards the sea, 
but as we shall see, not into tt. 

At the turn of the tide at Gravesend, about noon, 
as indicated by a small boat presen’ its 


acy — <4 were taken of the water, 
eBe CO y be com as regards suspended 
matter, with the worst of that 


might be When on ordinary occasions from Londen 


the suspended matter oscil- | exact, they 


animal | the smell of 
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rp ry 

owing 8 of the presence t 
could not be mistaken by an srpecionaet eye. As 
the larger vessels (200 tons and upwards) turned 
stem to sea, fresh samples were taken from shore to 
mid-channel, with the same result. The water was 
brackish to the taste, indicating that the outward 
agp Bag ange arti been arrested. 

other words, the mei itan was being 
driven back to London, wii the addition of sea- 
water, which of course makes bad worse. 

Here, by way of parenthesis, we may remark (as 
we have already frequently done) on the danger of 
mixing sewage with sea-water. We have, in pre- 
vious volumes, drawn attention to the e iments 
of Professor Daniell on the effects of mixing land 
drainage water with sea-water on the coast of 
Africa, off the Niger, &c., particulars of which will 
be found in the Philosophical Magazine of (we 
believe) 1840-41. But our readers need not trouble 
to refer to those works. A walk from Rosherville 
to amile beyond Gravesend, or near Hastings, Ryde, 
Southampton, &c., at pee where the sewage runs 
over the low-water shore, will give sufficient evi- 
dence as to the danger that may arise from the 
mixture of sea-water and sewage. The sulphates of 
the one and the vegetable and animal matter of the 
other undergo mutual decomposition, produce sul- 
phuretted hydrogen and air poison. During the 
next two months many thousands of persons will 
visit three or four watering-places on the Thames 
thus situated. One of the most favourite of these 
resorts has the reputation of possessing about three 
acres of cesspools in close proximity to the sea— 
we mention no names, A word to the wise should 
be sufficient. 

But to resume the thread of our observations, 
During the last three months samples were taken of 
the deposit left at low water by the sewage between 
Westminster Bridge and about two miles below 
Gravesend. Some singular facts were thus pre- 
sented, Below Gravesend the mud presents, when 
wet, a brown ap ce, turning to a blue or 
greyish tint when dry. On analysis, this mud seems 
to the product of a gradual and natural lime 

rocess of treating sewage. In other words, the 
iaurhonee of lime apy solution eg to have 
precipita’ rtions of the organic matter. Where 
clay - the ae revalent material of the banks, the 
precipitate is pan Vedat 8 the so-called native guano, 
org Ar by the A BC process, Another singular 
act is that the precipitates have corresponding 
appearances when wet. The clay precipitate has a 
uliar reflective surface, while the lime precipitate 
a dull heavy surface, having no reflective power. 
It is very possible that the Thames possesses, 
by the varying constituents of its banks and bed, a 
self-purifying power, but far from equal to the 
pen which four million people insist on its 
performing. But where nei clay nor lime 
present themselves, no such result can exist, and, 
consequently, between, say, Poplar and West- 
minster Bridge, the sewage deposit, wherever it 
exists, remains only to decompose, and therefore to 
poison the air, 

The effect of the in-coming tide is remarkable. 
Taking thedateof July 22, the sea-water had reached 
Crossness at about 6 P.M. Its freshness remained 
unimpaired up to that point, the sea tint being re- 
markably ent. But, above Crossness, the 
freshness was lost. The olive-green tint of the 
m ’s observation was a t, together with 
water. lackwall, the Thames 
was of a bro reer tint, and at London B 
coapraaieate dagueek DEX: thet hal bien, Co 
comparatively stagnant t t) - 
tin iced ie, ance as bad as it was ten or 
twelve hours previously, and the same observation 
held good as far as Hungerford. 

Although we have chosen a special date, because 
no intervening cause could have disadvan- 
tageously influenced the observations above related, 
it must be distinctly understood that precisely similar 
circumstances occurred during the three months, 
and we may add to some extent for the last three or 





four past years. We feel therefore compelled to 
the belief that the conditions of the Thames (within 
the limits assigned) are as follows : 
1. That the m sewage area of the 
stem | Thames may be as bounded east at a 
little below Gravesend (perhaps at Sea Reach) with 
a wall of sea-water, on the west, at a litile 
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Lee ge Isleworth, and the like. t 
, the eastern boundary supplies, by a flood tide, 
sea-water which by under current runs perhaps be- 
yond London 

8. That for all practical purposes, the sewage cast 
into the Thames at Barking and Crossness may be 
considered as located between such boundaries, 
oscillating with the tide; that, meanwhile, in hot 
weather (80 deg. Fahr. atmospheric temperature) it 
fosters the growth of sewage fungus, confervoid 
matter, &c., to which it acts as a manure. 

4. That there is a natural process of defecation 
going on, partly by rainfall, the action of lime and 
clay, as already pointed out, and the disturbing action 
of steam om | other vessels. But, on the other 
hand, the faecal and other matter cast from these 
vessels into the river may, to a large extent, add to 
the pollution of this stream. 

5. It would appear that whatever endeavours are 
made at Barking and Crossness to retain suspended 
matter by the settling tanks, such exertions are 

ractically futile, so far as the physiological con- 
Sitions of the river are concerned, It isim ible, 


in the few hours during which settling can take place, 
that more than a small — of the suspended 
matter can be removed. erring to experiments 


made at Leeds it was found that, after a few days, 
entire settlement of suspended matter was not 
effected in glass vessels that were never disturbed. 
But, if we take into account the rush of new sewage 
into a tank hourly, changes of temperature and a 
variety of other concomitant circumstances, too 
numerous to mention, any “settlement” at either 
Barking or Crossness is simply nominal. 

The present state of the es has been made 
the subject of investigation during the last few 
weeks by Mr. Buckland, with special relation to the 
interest of the fishermen, and at a lecture that 
gentleman lately gave, the results of his investiga- 
tion showed that the loss in a pecuniary point of 
view to London is very heavy. me conversations 
that we have recently had with old fishermen re- 
siding at and below Gravesend, lead to the same 
conclusion. As early as the 12 Richard IL., a statute 
pie same enjoining the mayors of boroughs to make 


tions against throwing filth or rubbish | g 


foto rivers. No communication between the cess- 
pools of the houses and the sewers of the streets 
was permitted until 1847, and now we find the 
Thames converted into a kind of running cesspool, 
in that portion of the metropolis which contains 
most of its wealth and intelligence. 

As we fully anticipated, the Rivers Pollution 
Prevention Act is appeased a dead letter. So far 
as the metropolis is concerned, the Metropolitan 
Board is, in the name of the ratepayers, a licensed 

lluter, Far be it from us to lend the least sanc- 

ion to some of the wild schemes that have been held 
out by various companies and individuals to cure 
these evils, But here we bave some undeniable 
facts. We have a river running through London 
for a distance of, say, 20 miles, which nominally car- 
ries away, but really retains, the sewage of 4,000,000 
persons, From its surface there exhale noxious 
gases, and on its banks equally noxious manufac- 
tures are carried on. The Statute Book shows laws 
against all these evils, but the most interested par- 
ties to retain the evils are those who have to put 
such laws into force. If this is not putting into de- 
fiance all common sense and sanitary improvement, 
we should be at a loss to find another instance. 
Meanwhile the kings play while the common —— 
—_. The Board of Trade falls out with the 

etropolitan Board, the Thames Conservancy with 
the latter, the Courts of Chancery are afraid to stir, 
and “ grant time,” and thus, year after , matters 
progress nominally, while if we jtake the veil off 
the sight, we find ourselves “pe | walking 
backwards, or, to use more modern and _ political 
phraseology, in a state of retrocession to conditions 
that were abominated twenty years ago. 
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Indus Valley Railway forms an im t line of 
communication between U. India and the sea- 
board, and its history extends backwards for more 
than a dozen years, About the year 1865, Mr. 
Brunton made the first survey of the 500 miles 
of country which intervenes between Mooltan and 
Kotri, with the view of connecting those places 
by a line of railway. Ever since that time there 
has been a series of spasmodic endeavours to com- 
plete tke undertaking, but hindrances, financial 
and other, have constantly served to retard the 
work of construction. At length, however, the 
line has been completed with the exception of 
the contemplated bridge over the Indus at Sakkur, 
where the traffic is carried on by means of steam 
fe boats. The design of this bridge has not 
yet boon decided upon, although we understand that 

ajor Brown, R.E., has submitted one for a 
steel structure, which will cross the river in one 
arch of 685 ft. span, between the Roree side of 
the river and Bakker Island. The Empress Bridge, 
however, as we have said, virtually completes thi 
important line of communication in India. This 
bridge consists of 16 spans each 250 ft. in the clear, 
the centres of the piers being 264 ft. apart, The main 
girders, which are of the ‘‘ Whipple- Murphy” type, 
are each 260 ft. 6in. long over all, the centres of 
the end standards being 257ft. The main girders 
are divided in to 20 bays of 12 ft. 10.2 in, centres ; the 
diagonal ties crossing two bays are at an angle of 
45 deg., the depth of the main girders being 
25 ft. 8.4in. The top and bottom booms are of a 
trough section, the ges being 3ft. wide; the 
vertical struts are = section, built up of bars, angle 
irons, and web, and are 1 ft. 94 in, wide; the diagonal 
ties are of channel section formed of plate and angle 
iron, and vary in width from 16in. at the ends to 
10in. at the centre. The main girders are placed 
18 ft. apart, centre to centre, the cross girders, 
which are placed opposite and connected to the 
vertical struts, are curved on the top, and are 2 ft. 
deep at the centre, and 1 ft. 9in. at the ends; while 
between the cross girders are placed trough rail 
bearers, 5 ft. 8 in. centres, on which the longitudinal 
timbers and rails rest, the gauge being 5 ft. 6in. 
The bridge is floored with buckled } plates, # in, thick, 
which are supported next the main girders by a light 
girder running the whole length of bridge, and on 
which also rests a semicircular kerb to act as a wheel 
uard. The main girders at their ends rest on cast- 
iron saddle-bearing plates, knuckle pins, and bed- 
plates, and at the ex ion end have a frame of 
steel rollers, 6in, in diameter, between the saddle 
and bedplates ; bracing girders and wind ties are 
placed between the top , and connected to 
the vertical struts in a similar manner to the cross 
girders at the bottom. The total weight of iron 
and steel in the bridge is 6646 tons, distributed as 
follows: Wrought iron, 6300 tons; cast iron, 
262 tons; and steel, 84 tons. The contract was 
divided, one-half, or eight — being constructed 
by Messrs. Westwood, Baillie, and Co., of Poplar, 
London, the other half by Messrs. Head, Wrightson, 
and Co., Stockton-on-Tees, 

The foundations of the piers and abutments 
are similar in construction and consist of three 
brickwork cylinders or wells 19 ft. in diameter and 
having timber curbs. ‘These cylinders are sunk 
to a depth of 100 ft. below low-water level, and 
they are filled in with alternate layers of hydraulic 
concrete and sand saturated with water up to within 
3 ft. of low-water level, this 3 ft. having a filling of 
solid masonry. The external form of the piers is cy- 
lindrical up to 10 ft. below low-water level from which 

int the central pier is continued upwards of square 

orm. The two outer piers of the group are only 
continued up square on their inner sides, those facing 
the central pier. The cylinders are well stayed by 
vertical bracing, and the s between them are 
filled in with concrete to 5 ft. below low-water 
level, The soil forming the bed of the river is of a 
treacherous nature, as se he imagined from the 
circumstance of the cylinders being sunk so deeply 
into it. The stratum, in which the first seven piers 
from the Adamwahan side are constructed, consists 
wholly of sand, two-thirds of the depth of the next 
three piers are in sand, the other third being in clay, 
whilst the remaining seven piers are built for about 
two-thirds of their depth in clay. Between each of 
the abutments and the pier next to it a mass of 
stonework has been placed, which is designed to 
os the abutments from the scour of the river. 
e river piers are similarly protected by masses of 





the presence of Sir Andrew Clarke, R.E., and a 
large gathering of State and ra‘lway officials. The 


stone placed around them. e piers are finished 
with a corbelled and weathered cornice, The mean 








level of the rail platform is 60 ft. above low water. 
The ironwork of the superstructure was sent out 
from England complete and ready for erection. 

The bridge was designed by Mr. Molesworth, 
the details having been worked out by Mr. Ran- 
dall. The engineer-in-chief of the line is Mr. 
Rayne, and the resident engineer for the construc- 
tion of the aed as Mr, Bell, amongst whose 
assistants were . Baxter, Mr. Tait, and Mr. 
Moyle. The bridge has taken three years and a 
half to construct, and this has been a period of 
ceaseless anxiety to those occupied in its erection, 
inasmuch as the wayward and uncertain stream 
which it crosses has from time to time fought the 
engineers in charge, “‘sometimes with fury, some- 
times with cunning, and always with power,” to 
quote Mr. Rayne’s words at the opening. That 
ceremony, which was the occasion of great rejoicing 
in the district, consisted firstly in a brief service by 
the Bishop of Lahore, and the reading by Sir 
Andrew Clarke of a telegram from Her Majesty, in 
which she thanked the Government of India for 
their congratulations to her on the completion of so 
great a work, and signified her wish that the bridge 
should be called ‘‘‘The Empress.” The second part 
of the ceremony consisted of a run over the bridge, 
at a high speed, of a couple of engines with thirty- 
seven saloon carriages filled with the invited guests. 
The third and concluding consisted of a 
banquet to which the assembled guests sat down, 
and at which a number of loyal and patriotic toasts 
were loyally and patriotically given and received. 
The cost of the bridge is stated to have been 
49 lakhs, whilst that of the protective and training 
works in connexion with the main structure is 
placed at 10 lakhs more. 








ENGLISH INDUSTRIES AND AMERICAN 
COMPETITION. 
(Continued from page 2.) 
ORDER AND SYsTEM OF WORKSHOPS, 

Americans like to show their workshops and 
factories because for the most part they are fit to be 
seen. The order, , and cleanliness of such 
places, especially in New England, must be seen in 
order to be believed, and as such order and system 
has much to do with the product of works of any 
kind, it is a proper subject to be noticed here. The 
use’of anthracite smokeless coal throughout all the 
country east of the Allegheny range of mountains, 
— a cleanliness which would be im ible if 

ituminous coal was burned. In P elphia, 
for example, where factories are to be found in 
all os of the city, the air is nearly always 
as clear as it is at sea. The only bituminous 
coal used is for smithwork or gas making, and in 
some parts of the city it would become an action- 
able nuisance to burn bituminous or smoking coal. 
In New England the fuel employed for steam both 
in factories and for steamers is anthracite, and no- 
thing is known of that dingy black which in the 
Western States, as with us, makes everything seem 
dirty and untidy. We venture the opinion that 
the influence of system and order arising out 
of possible cleanliness, has much to do with the 
success in America of those industries where minute 
pieces are dealt with, such as clocks, watches, sewing 
machines, and the varied kinds of hardware which 
is polished, japanned, or otherwise ornamented, 
As one goes westward and enters the bituminous 
district, manufactures become coarser and the system 
less, dirt and disorder culminating perhaps in Pitts- 
burgh, where there is a strong analogy to our own 
Black Country district, not only in the aspect of 
things, but also in the type of products. Shovels, 
hoes, chains, bolts, nuts, rivets, and so on, what 
may be called the cruder products of metal, as well 
as from other kinds of material, are made in the 
black cities of America. 

We have also in Europe some evidence of the 
effects of soot and grime on the industrial traits of 
people. Taking two countries, one in the south and 
the other in the north of Europe—Switzerland and 
Sweden—we may see the tendency to minute and 
exact manufactures. There is in Americaasaying, 
and not without truth, that ‘‘an Englishman distains i 
to work at a piece which he cannot strike with a four- 

und hammer,” and there is some truth in this, not 
Firectl y due however to the influence of smoke and 
dirt, but to traits produced by several causes. 

Another reason for the order and neatness of 
American and factories is found in the climate 
which, throughout nearly the whole of the manufac- 
turing districts, that is to say the Eastern and Middle 
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DETAILS 


OF HORIZONTAL PUMPING ENGINE. 


CONSTRUCTED BY MM. FARCOT ET SES FILS, ENGINEERS, ST. OUEN. 
(For Description, see Page 70.) 
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States, renders artificial warming necessary for at 
least one-half of the year. Artificial warming re- 
quires good buildings and a close attention to the 
economy of fuel; it has personal comfort for its 
object, and while dealing with temperature, attention 
is directed to other comforts, such as light and 
cleanliness. ‘‘It pays to have a warm and comfort- 
able place for men to work,” is a remark one often 
hears in America. The best shops and factories 
have the best workmen, and as a general rule the 
character of a building and its comforts are refiected 
in the work done within its walls, 

In this country and on the Continent as well there 
has of late years been much done in the way of pro- 
viding comforts and conveniences for workmen, but 
these efforts, while seemingly the same as we are 
speaking of in America,jare nevertheless different, 
In some of the works are dining halls for the work- 
men, also libraries and other things provided, which 
show a benevolent spirit, and no doubt in many 
cases an unselfish regard for the interests or com- 
forts of workmen, but such things do not answer 
well in America. They partake of the “‘ patriarchal 
idea,” and a workman prefers to attend to his own 
eating, education, and amusements. His eating is 
done at home with his family. No workman would 
think of going to the works before breakfast and 
improvising one himself after working an hour or 


two. This is his wife’s business, and she with the 
rest of the family expect to eat their breakfast with 
the ‘‘ head,” who after laying plans for the day, goes 
to work at seven in the morning. Attwelve he goes 
to his dinner, at home if possible, returning at one 
to work until six. If luncheon is eaten in the works 
it is cold, and beer never thought of. Any scheme 
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looking to interfering with or even recognising the 
social regulations under which skilled men live is 
resented in America. An employer is expected to 

rovide light, warming, water to drink, and to pay 
or what is done; anything more wanted, the men, 
like their employers, prefer to buy in their own way. 
The onaleatieel: method is sometimes carried out in 
country places, but not in cities or large towns. 
Some further remarks on this subject will occur in 
another place. 

In respect to the iron industries and some others 
of less importance, the extremes of climate in 
America exercise a considerable influence on the 
productive power. In New York, Pennsylvania, 
and Ohio the variation of temperature between the 
coldest days in winter and the warmest in summer 
is 100 deg. Wherever water is required in exposed 
buildings, as in rolling mills for example, there is no 
safety for pipes or enclosed vessels, and a single 
night of severe frost may cause damages great 
enough to consume the profits of a month’s business. 
At Bordentown, fifty miles from New York, there 
was last year a flood in the River Delaware high 
enough to overflow the railway shops at that 
place. A large double-head wheel lathe was con- 
structed with hollow box heads, which became filled 
with water from the top where the spindle bearings 
were mounted. When the flood went down these 
heads remained filled with water, and were burst 
oo in a single night by freezing. We mention 

is fact to show the severity of the frost, and the 
care as well as expense caused by such severe 
weather. 

The iron industry pngend suffers from climatic 
conditions in a way that must always leave, as the 





Americans call it, ‘‘ a margin” in favour of 

ao epee Pennsylvania vith Siaford 
shire in respect to climatic conditions, there 
be a difference of a tenth or more in the 
working time. Two months of the 
America is so hot that even if men manage 


lh 


to work 
around furnaces the enervating effect is such as to 
greatly impair their physical powers, besides 
exposure increases reason of the 


BR 
PELE 


discomfort. Imagine a idler at work 
air around him at 100 deg. or more, drinking 
water to keep cool. The vital organs chilled 
counteract external heat ! 


s 


OPpposITION TO LABOUR-SAVING INVENTIONS. 


The spirit in which labour-saving a) ces are 
received in America is brought to mind at this time 
by a neve circumstance of recent occurrence 
in Manchester, a thoroughly progressive city, where 
a firm engaged in man eye | bricks decided 
to employ some machines to facilitate or cheapen the 
work, i attempt was made, su) ly the 
workmen, to murder one of the » with his 
family, by throwing into the house what is some- 
times called an ‘‘ infernal machine,” a bomb charged 
with powder and slugs and a burning fuze attached. 
The bomb was thrown against the fi ht but 
fortunately did not break through but fell out- 
side, where it exploded without doing harm. Two 
days later a similar attempt and for like reasons 
was made to murder a in Cornwall, when a 
house was shattered but no lives lost. 

We can well afford to balance such horrid 7 

inst the stories of American rowdyism, and to 
admit their deplorable nature, but at the same time 
it becomes our duty to look closely into the causes 
which have in America very nearly destroyed such 
opposition to labour-saving inventions. 

tis not easy to determine how far the different 
circumstances of the two countries in to 
population, markets, and so on may have to do with 
this opposition to labour-saving appliances, or how 
far it is due to moral and oatial conditions with 
which we do not want to deal further than is 
necessary, yet we may notice what seems to be the 
popular idea among workmen in America of the 
effect upon their interests of labour-saving machines. 

There are two arguments which be met 
with whenever the subject is talked of. One, 
and the main one, is that, notwithstanding all 
speculations and opinions on the subject, it is 
a certain fact that the actual effect of labour-saving 
machines is to increase wages and improve the con- 
dition of workingmen. Aroundonevery sidethe proofs 
are existing. changes have been made within 
the limit of one person’s observation, and all the 
sophistry which can be brought to bear will not 
weigh much in the minds of so practical a people 
when facts are before them, 

The consumption of manufactured products, by 
reason of their cheaper price and consequent wider 
range of adaptation, and also the accretion of new 
articles of manufacture, more than balances all 
labour-saving effected by machinery in America, 
The people well know this, not as a speculative 
opinion, but as a settled conviction, and in this fact 

one rests one of the powers of improving industrial 
production, 

The other argument alluded to is of a still more 
practical nature, and better understood, namely, 
‘‘ that it is folly to oppose what is inevitable.” The 
forces, if they may be so called, which oppose ma- 
chine improvement, are weaker in America than 
here; but the certainty of the final adoption of 
whatever improves or pray ay products is no 
greater. The most that can be hoped for is delay, 
and in this fact no doubt rests a considerable 
of the difference in views between workmen 
and in America, ting that in both cases they 
were opposed to labour-saving machines. Delay in 
America would at most mean months, while here and 
in some other European countries the same delay 
might be measured by years. 

o illustrate the pernicious effects of this fanatical 
and illogical war upon invention, we will give a brief 
narrative of the general facts in a case having special 
interest at this time. oper diy: tos he 

A patent was in this couu' 

18540 Messrs. Slater and Tall for im relbeia 
in machinery for making hand-planes such as joiners 
and other wood workmenemploy. This 4 
we have been told, was erected in London with every 

ise of success, but the was 80 great from 





the opposition of plane-makers that the plant wa. 
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removed to another part of the 
invention finally succumbed to mob rule. oe 

In tt to these later facts we have no positive 
information, but in respect to a future appearance 
and application of these same improvements in 
America we have more complete data, In the 
first place we may explain that this patent of 
Mesars, Slater and Tall isa very remarkable one, em- 
bodying perhaps more that is original, and at the 
same time practical, than any patent, one excepted, 
which has ever been granted in this country for wood- 
cutting machines, and strange to say it comprehends 
nearly all the principles existing in machinery 
now employed in America for cutting out the throats 
of, and otherwise shaping hand-planes. 

Plane manufacturing is a prominent branch 
among the industries carried on in two peni- 
tentiaries in America, one at Auburn in the State of 
New York, and the other at Columbus in the State 
of Ohio. The convicts, who are hired by con- 
tractors from the states, perform all the work, 
even the most skilled parts. 

About the year 1866, thesé inventions of Slater 
and Tall’s, without much modification, reappeared in 
one of the penitentiaries, it is said through infor- 
mation furnished by a convict who had worked in 
the London factory, and in time one of the prin- 
cipal machines, ne bm for cutting wedge grooves, 
was adopted in the other prison and also in another 
large factory. These machines, supplemented of 
course by various auxiliary inventions and the im- 
provements naturally arising from practical experi- 
ment, are now at work in producing planes to compete 
with our own in the colonies and various markets 
formerly supplied from here, and we might add there 
is little hope hope of competing in the race. 

The white beech wood employed for plane stocks 
is better and less expensive in America than here, 
and the processes of making plane irons are at 
this time no doubt as complete, but still the main 
factor in determining the expense of producing 
planes and securing a market is the cost of fitting, 
or making up, and the quality of the work when done. 
With the machines before named a man can finish 
four times as many common planes as could be done 
without the machines, or taking all the labour of a 
plane factory together, except making the irons, 
the effect of employing machines may be safely 
estimated as doubling the production. It may 
be added that the throat machines now employed 
in America so much resemble the drawings in 
Slater and Tall’s patent that one might be mis- 
taken for the other, that is, the machines seem 
to have been made from the patent drawings. 

This case is no doubt an exceptional one, because 
improvements in wood-cutting, for twenty years 
past at least, have come mainly from America; but 
previous to that time, strange to say, the records of 
the British Patent Office show many great and 
important improvements in this branch of industry 
which never came into i use ; no doubt be- 
cause of the unreasonable pps of workmen 
and the danger of violence which attended on every 
attempt to economise labour. 

In this connexion we will further remark in 
respect to wood-cutting machines that, measured by 
a fair standard, the obsolete designs to be found in 
the patent records of machines of this class, are in 
many respects better than common modern practice. 
There is nothing in these old patents like the 
ponderous, unwieldy, and we might add inefficient, 
machines now employed upon railway wagon-work, 
for example. For strains to be counted in hun- 
dreds of pounds we have in most modern machines, 
framing and other proportions suited to as many 
thousands of pounds, and the principal points of 
endurance in the machines are required to meet 
strains and shocks independent of the cutting action. 
We have lost much by the long period wherein 
mob opposition, among other lesser causes, has 
hindered the art of wood-cutting in this country, 
because if these old designs had gone more into use, 
present experience would be more advanced, and 
machines would now be in adaptation what they 
are in general design and good fitting. 

To return to the absence of such opposition to 
labour-saving machines in America, there is one 
reason at the bottom which will not apply to most 

countries, that is the ease pos fr uency 
of transition from the position of an employé to 
that of an employer. Perhaps it may be said that 
every good workman in America is looking forward 


toa time when he will himself employ labour either 
as an independent master or as a contractor on 


, where the 


saving appliances will be much the same, and the 
fact is, be the cause what it will, that to this time 
American industry has suffered very little from 
opposition to machine improvement. 

(To be continued.) 





TRAMWAY LOCOMOTIVES AT THE 
PARIS EXHIBITION.—No. I. 

Tue tramway locomotives at Paris form a dis- 
tinctive feature in the Exhibition, and one which 
at the present time is certain to receive more 
than ordinary attention. There can be no doubt 
that the time is not far‘distant when mechanical 
pose will be very largely used on tramways 

oth at home and abroad in place of horse traction, 
while it is equally certain that many of the 
engines so far made for such work have failed 
to fulfil all the requirements of the case, and there 
is still ample room for the introduction of improve- 
ments. ‘This being so there is naturally a good deal 
to be learned by an examination and comparison of 
the various engines brought together at Paris. 

Broadly these engines may be divided into two 
distinct classes, namely, first, those worked by steam, 
and, secondly, those driven by compressed air 
stored up in suitable reservoirs. The first class— 
which is naturally much the larger of the two—may 
be again subdivided into those which are provided 
with a boiler for the generation of the steam they 
use, and those in which the steam is derived from a 
store of hot water under pressure carried in suitable 
receptacles. Of this latter sub-class there is but one 
representative at Paris, namely, the so-called fire- 
less locomotive of MM. Lamm and Francq. 
The conditions which a tramway locomotive have 
to fulfil are multifarious and necessarily vary greatly 
in different cases. Thus, some tramways are nearly 
level throughout their course, others have steep 
gradients, some traverse the streets of larze towns 
only, others—and these are likely in the future to 
be an increasing class—traverse country roads and 
admit of less stringent regulations as to the emission 
of smoke or steam. Under these circumstances, to 
attempt to strictly define all the conditions which a 
tramway engine should fulfil would be as absurd as 
to attempt to describe a class of locomotive which 
should be the best for all railways; but it may be 
safely said that on all tramways the tendency to 
ra) id wear of parts due to the presence of dust, &c., 
will be greater than on a railway, and that simplicity 
in construction, easy accessibility for inspection and 
repairs, and moderate first cost, will be important 
factors in the success of any given type of engine,* 
In dealing with the tramway locomotives shown 
at Paris we propose in the first place to describe the 
principal engines exhibited, and to point out their 
chief features, while subsequently we shall institute 
a comparison between the different systems, and 
direct attention to what appear to us to be their 
advantages and defects. e commence this week 
by describing the engine constructed at the Hughes 
Locomotive and Tramway Engine Works, Lough- 
borough, on the plans of Mr, Henry Hughes. Of 
this ~— we give engravings on page 76. 

Mr. Hughes’s tramway engine is of what we may 
term the locomotive type, that is, it is a separate 
engine quite independent of the vehicle or vehicles 
it hauls, while it is moreover in its general arrange- 
ment similar to a small locomotive; but it is of 
special proportions, and is fitted with appliances for 
preventing the emission of smoke or steam. The 
general appearance of the engine is shown by the 
perspective view Fig. 3, on 76, from which it 
will be seen that the moving parts are entirel 
boxed in, the engine in fact resembling a pra 
tramcar. 

The engine has inside cylinders 7 in. in diameter 
with 12 in. stroke, and the four wheels, which are 
coupled, are 2 ft. 6in, in diameter, the tractive 


t 


power being thus me 19.61b, per pound of effec- 
tive pressure per square inch on the pistons, while the 


— of the engine is 5} tons empty, or 7} tons in 
working order, so that with a mean effective cylinder 
pressure of 100 lb. per square inch the tractive force 
exerted would be rather less than one-eighth of the 
weight available for adhesion. The boiler is worked 


* For an interesting account of most of the t of 
tramway engines so far tested, and an able statement of the 
Sener ce oe Maomeed Dy antl enatase ab Sernahee sem 
be fairly defined, we may refer to the paper read by 
M. Anatole Mallet, before the Institution of i 
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piecework. In cither case his interest in labour- 





Engineers, and published on pages 503 and 523 of our last 


at the smokebox end is fitted the con 


traili 
valve for the rapid discharge of the hot water. 


square inch, and is made 
Ib. per square inch. The 
i type, the 


at a pressure of 140 Ib. 
for a test pressure of 2 
valve gear is of the ordi ery pe 
valves ?in. lap and 1} in. travel in full . The 
cylinder ports are 4} in. long, the width of the steam 


#in., and of the exhaust ports 14 in. 
Fire pane. port 


is 4 ft. only, so that the engine can 
readily pass sharp curves. 

The boiler is of such proportions that it works 
entirely by a natural draught, no blast-pipe being 
used, and one source of annoyance in streets is 
thus completely done away with. The firebox also 
is very large, so that no firing is done on the 
journey, the firing of all the engines on a line of 
tramway being performed at some convenient point 
by one man, who also regulates the feed, the driver 
thus having nothing to do with making the supply of 
steam, but only having to use it. 

The boiler has a barrel 2 ft. 33 in. in diameter, 
the centre line being 3 ft. 9 in. above rail level. The 
firebox, which is of copper, is 1 ft. 10? in. long at 
the bottom by 2 ft. 1 in. wide and 2 ft. 5 in. high 
above the grate. The boiler contains 62 brass tubes 
1} in. in diameter outside, and 5 ft, 33 in. long 
between tube-plates. The chief proportions of the 
boiler are thus as follows: 


sq. ft. 
Heating surface : Firebox ies 19.5 
Tubes (outside) 130.0 
: Total... -- 140.5 
Flue area through tubes. di rding 
ao Se fs 
Ratio of firegrate area to total heating 
surface ... ‘os es se . 1:404 
Ratio of flue area through tubes to fire- 
grate area ii aad sas - 1: 6.85 
Ratio of firebox surface to external tube 
surface ... as is dee oo 1: 66 


It will be seen from these proportions that the 


boiler has a large proportion of direct heating sur- 
face, while it is altogether amply large for the work 
demanded of it. 
in the upper part of which the regulator is arranged, 
as shown in our section on 
lator is operated by a rod, which extends from end 
to end of the engine, the handle being fixed direct 
on this rod at one end, while at the other end—that 
over the firebox—the handle turns on a stud carried 
by a suitable bracket, and acts on the regulator rod 
through a pair of geared se; 
ment causes the movements of the handle required to 
open or shut the regulator to be in the same direc- 
tion with regard to the driver at whichever end he 
may be. The boiler is fed from the hot-water tanks 
(of which we shall speak presently) by a pump, the 
temperature of the feed 
Giffard injector taking its water from the cold 
water tank is, however, also provided, and this can 
be used at any time when it is desired to keep down 
the steam pressure. The safety valves on the top of 
the dome are in a closed casing, and are arranged to 
blow into the cold water tank, as are also the gauge 
cocks, so as to avoid the discharge of steam into the 
air. 


It is provided with a small dome, 
e 76. The regu- 


ents. This arrange- 


ing about 170 deg. A 


A special feature in Mr. Hughes’s engine is the 


arrangement for condensing the steam—an arrange- 
ment of the efficiency of which we have heard very 
satisfactory accounts. We have already said that 
Mr. Hughes employs no blast, aud he thus makes 
provision for condensing all the exhaust steam. The 
arrangement provided for this p 
the longitudinal section on 
—— scale view, Fig. 2, on 
rst 
sets of tanks, there being first a saddle tank on the 
boiler containing 400 gallons, and, second, two low- 
level tanks fix 
and trailing ends of the engine respectively. These 


is shown by 
e 76, and also by the 
e same page. In the 
we may state that the engine has two 


below the foot-plates at the leading 


wo lower tanks are connected by 4 pipe, and to that 

g ar- 
ement already referred to, while the tank at the 
end is fitted at the bottom with a large 


Referring to Fig. 2, 76, it will be seen that 
he front tank contains a casting fitted with a 


piston valve 4, which is connected by a rod a with 
an arm on the regulator rod, so that whenever the 
regulator is openéd the piston valve is opened also. 
The effect of 
the lower 


ning the piston valve is to place 
the tank A communication with 


e 
of 
he space Seneeen two other valves c and d fitted 


to a casting outside the tank, as shown. These two 
valves are, it will be seen, connected. The exhaust 
steam from the cylinders is brought by the pipe e¢ 
below the valve c, while the pipe / above the valve d 
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communicates with the saddle tank on the boiler 
already spoken of. The effect of the arrangement 
is that each time a cylinder exhausts, the puff of 


steam raises the valve ¢ and with it the valve d, the | },,, ral i 


steam as it passes the valve c being thus met by an 
annular stream of water discharged through the 
valve d. An efficient condensing arrangement is 
thus formed, and the resulting hot water passes 
through the piston valve 4 into the low-level tanks, 
from which the feed pump draws its supply The 
larger the quantity of steam used per stroke the 
more energetic of course will be the exhaust and 
the lifting of the valves ¢c and d, and the arrange- 
ment is thus to a great extent self-adjusting. 
During the running of the engine the water is of 
course gradually transferred from the upper to the 
lower tanks, and at the end of the journey the 
latter are emptied through the valve already men- 
tioned. ‘The whole arrangement is well worked 
out. Mr. Hughes informs us that the time occupied 
in filling and emptying the tanks and making up the 
fire is 2} minutes, while the consumption of water 
(at 50 deg.) when hauling two cars containing 
80 passengers is stated to be about 25 gallons per 
mile, and the coke consumption 8 Ib. per hour. 

To keep out dust as much as possible the crank- 
pins and other bearings of Mr. Hughes’s engine are 
made with the central part of the journal larger than 
the ends, the brasses having internal collars working 
in grooves at the ends of the bearings. The form 
of the bearings is, in fact, similar to that very 
generally given to eccentrics, and the effect is that 
the central portions of the brasses retain the oil and 
are well protected from dust. The engine is also 
fitted with an automatic steam brake and governor, 
which can be set to stop the engine if any desired 
speed be exceeded. There is also a foot brake which, 
like the regulator and reversing gear, can be operated 
by the driver from either end of the engine, the 
handles being all conveniently placed. Mr. Hughes 
has now made a good many engines of the type we 
have been describing, and during the past two years 
these locomotives have, we understand, run in the 
aggregate over 150,000 miles. 





EDISON’S CARBON TELEPHONE. 
To THE EDITOR OF ENGINEERING. 

Str,—I desire to call your attention to an oversight on 
the part of the writer of an article on my carbon telephone 
which appeared in your journal of June 21, 1878. 

The writer states that the distinctive difference between 
— ae and Mr. Hughes’s consists in the fact that I use 
a diaph: or plate which is absent in Mr. Hughes’s micro- 
phone. I quote from Mr. George B. ’s late work 
on the telephone: ‘‘The flexible plate of course merely 
serves in consequence of its comparatively large area to 
concentrate a considerable portion of the sonorous waves 
upon the small carbon disc or button a much greater 
degree of pressure, for any given effort on the part of the 
speaker is thus brought to on the disc than could be 
obtained if only its small surface alone was used.” i 
it is said that ‘“‘my discove: 
much as I use carbon only.”” I quote from Mr. Prescott’s 
book: ‘‘ Mr. Edison has found, however, that plumbago 
hyperoxide of lead, iodide of copper gas 
carbon, black oxide of maganese, . 

finely divided metals, and many sulphides may be used, in- 
deed, tufts of fibre coated with various metals, by i 
means, and pressed into buttons have also been em 
but they are all less sensitive than 


views must necessarily have been 

Mr. Hughes’s theories about certain 
sensitive to sound are incorrect. 
solely to a'greater or less inti 
and not to intermolecular 
believe which cannot be a 

ery truly, 
T. A. Epison. 

Menlo Park, N.J., U.S.A., July 8, 1878. 

[In the article to which Mr. Edison refers, we were careful 
to draw conclusions uty Seat what Mr. Edison has done, 
and in speaking of his telephones we were guided only by 
those instruments which he said had actually been con- 
structed. In all these instruments, without any exception, 
a diaphragm is employed, and we must therefore regard it, 
up to the time of the publication of Professor Hughes’s 
discovery, as an essential part of Mr. Edison’s inventions, 


2 
is a special one, inso-|: 


sity tre, him the susiiest diuims to inzentions Ja mela 
substances are used with success. Hughes 
has for months been expéerime . Pane Roce.» 
the result of these experimen’ 


dorse the theory of the 
action of the microphone, stated at the end of Mr. Edison’s 
letter, inasmuch as it is the view we distinctly put forward 
in our first article describing Professor hes’s dis- 
coveries. Had Mr. Edison seen these remarks before 

ducing his carbon telephone, we do not think that ee 
ment would ever have seen the light, or it would have taken 
the form of Professor Hughes’s microphone.—Eb. E.] 


ZINC IN BOILERS. 
To THE EprTor oF ENGINEERING. 

Srr,—I see it stated in ENGINEERING of the 12th inst, 
that the protection of iron boilers by zinc had not 
been attempted before 1850. Permit me to say that in 
1838 or 1839, I made extensive experiments on this subject 
at St. Denis, near Paris. They were conducted by my great 
friend Clement Desormes, the eminent French chemist, an 
the apparatus was of a form to retain any impurities that 
might fall down in the boiler, but as pertinen thi 
cues. I may add that the iron was not entirely protected 
by the zinc ; and it be worthy your readers’ attention 
to refer to my papers in the Philosophical Magazine of, 
I think, the year 1840, entitled ‘‘On an Anomalous Condi- 
tion of fron, ’ which Professor Poggendorf said could not be 
explained by the then condition of electrical science in 
England. To this I replied pi paper in the same volume, 
showing the exact quantity « loss in weight of both zinc 
and iron. The facts may be of use to those now experi- 
menting on the galvanic protection of boilers by zinc. 

M. J. Roperts. 

6, Upper East Hayes, Bath, July 22, 1878. 


ENGINEERS FOR THE NAVY. 
To THE EDITOR oF ENGINEERING. 
Srz,—As some i ies have crept into an article 
headed “ _——- for the Navy,’’ which appeared in The 
Engineer of the 12th inst., I trast you may be able to spare 
8 in your next issue for the following remarks, with 
the view of removing the false impressions which might be 
mdered by the same. " 

n the first paragraph of the article it is stated, “‘ but 
nearly all the candidates broke down at the Admiral 
examination.”’ This can hardly be the case, as so many 
candidates passed that the Admiralty were enabled to make 
a selection of the candidates, and did not accept 
the services of many who presented themselves for ex- 
amination. This fact also modifies a previous statement in 
the paragraph that ‘‘ the results have not been satisfac- 
tory,” and affects the whole. In reality the Admiralty 
obtained readily the bp wy Ces ga engineer officers 
they required, and could easi ly ve availed themselves of 
the services of many more if necessary. Again, in the 
second paragraph it is stated that “there was a new 
examination, princi in mathematics.’”’ This also is a 











may be interes hat 
extended to elementary questions in 


mals. 
bee oye the third you no doubt are well 
aware that the Manisa bane trtloed teats eee ineer 


have 
and, audacious as 


officers since 1865, the statement may 
appear by the light of the article, the fact is that the ma- 
jority of the te mishaps that have occurred have 
taken whilst 


engineer eh who were not trained 


h error again seems to be but too 
triumphant. But engineers in the Navy are often sent 
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to sea to look round. I 
fill a vacancy caused by sick- 
officer joins just before s 


will admit that the 
readier field criticism than the t navy. 
are directed to the one, it is to the advan of the 
her to keep as much as possible in the shade); t ‘ore, 
whenever an accident occurs in one of Her Majesty’s ships. 
even one of the smallest consequence, it is ‘‘ Another na 
disaster,’’ while, excepting the owners, no one pays at- 
tention, or, indeed, very few even hear of the numerous acci- 
dents to the machinery of the ships of the merchant navy. I 
say numerous, for not long ago I saw reco’ , in one of the 
daily papers, no less than eight breakdowns, or accidents, 
in three days. It is the same relatively as regards criticism 
with the ineer officers of the royal and merchant 
navies, and whilst admitting [neither are perfect, I hope 
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hig | Valves, so that even Mr. Adams must acknow 


ity | your readers who like to see error demonstrated with 


SPRING SAFETY VALVES. 
To THE Eprror or ENGINEERING. 
—In issue of the 12th inst. observe 
effusion from Mr, Thomas Adems rer tle 
ble Math, oot g that yh him the slightest 
ran ai we never 
provocation, cele ts that some ine ciate we x 
a lesson how to construct the springs for his valves, and 
supplied him with ‘‘ absolutely co mathematical demon- 
strations’’ to use for that . We fear the probable 
cane is thet be is greatly ckegrined to know (aah our 
valves too frequently take the place of ‘‘the greatest in- 
vention of the present century,” and give much greater 
satisfaction for their correct action. Your readers will be 
amusingly —— rised to Heston Mr. Adams By a few 
years aj asa an e 
27 Peide, tas bala “canine Pom , and is now ap- 
pearing as their would-be champion. We are sure that 


any details relative to his conversion would be perused with 
interest ; one of the details is furnished by his now honest 
| ‘‘ confession” of the failure of his valves to discharge all the 


steam from a boiler unless made as large as the omnes 

efficiency of our valves totally eclipses that of “‘ t test 

invention of the present century.”” We trust fat his 

honest ‘‘ confession”’ will appear amongst the other specific 

proton st Me valve, because ‘‘ this small bit of leaven will 
ven the whole lump.” 

Mr. Adams says that we make thoughtless and ridiculous 
statements, because we undertake with certain conditions 
to disc all the steam with a valve area of one-tenth 
part of Board of Trade rule. The following will 
show which of us is best entitled to the charge. an 
editorial article of ENGINEERING, vol. xiv., 209, will 
be seen how the ‘‘demonstrator of truth’ shove the enpposed 
Seem, sen pees S my. | 

n 


100 square feet of , and having an eva ti 
efficiency of ten times resent nein, iler’ all the 
steam ican throug i 


fession” that for 14 square feet of { 
be made at least 3 in. im diameter. ‘ 


but “alas, how the mighty have fallen.” To those : 


To those of 


d 


and vice versd, a better example 
found in the article referred to. 


advan‘ 
1877. 
our descriptive circular to show to 
© amount of steam 
valve area required for its Me 
some of your readers to see the data 
efficiency of our valves is calculated. 

As steam at ordinary boiler pressure 
atmosphere with great velocity, only a very small 
necessary for the escape of all the steam which 
generated by a boiler. The greater the pressure, 
the orifice required for its escape. The rate of flow 
nearly in proportion to the pressure. The flow into the 
— tw)" or Sate pressures 1 oi pee 25 1b., in 
weig r second, per square orifice, is 
by the late Professor Hankins, and Mr. M'Fasiuue Gray, 

ing equal to 7; of the absolu' 


z 


had 


§ 
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ie 
= Esee it F 
F Sees 
et eirsiscnce 
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for practical purposes, as 
pressure of the steam or W =e; (1.) If W,=the flow in 


weight per minute, W,== oe ; (2) This equation gives 


water ted minute by a boiler at pressure P, and 
A=area of the valve orifice ay square Satan seamed for 


the escape of the steam A= ow ; (4.) The consumption 
of coal per hour per foot of firegrate for statio boilers 
alens oh 20 Ib., 


me pe taken at 151b., and for marine 

Ce ater evapenatet per peved al fet be taken at 
9 1b. Therefore =o waler evaporated por'dect of te 
per minute will be, for stati boilers, equal to 2.25 Ib., 
and for marine boilers equal to 3lb. Substituting for W, 
in Equation 4, we get area of valve orifice for 


Stationary boil —-4 —3 * square feet of firegrate (5) 





Marine boil — A —4 * square feet of firegrate (6) 
uations 5 and 6 will therefore give the area of safety 
fr. If 





notwithstanding the statement made in Mr. Prescott’s | that at least will not i that the Royal Na’ is ve required for the respective Y wings 
book that vibration of the diaphragm is not necessary to sithes destitute of good engineer officers, or ihat | are their area must be added to the area of the orifice. 
produce the phenomena, and that a rigid plate may be sub- they are ruined by a too scientific , a8 any one | With that addition, Equation 6 is the same as that in 
stituted. It will be seen that this statement was not over- might be led to suppose from the article in your contem- | the on safety valves by the Institution of 

looked in our remarks, but in the face of it So Saag porary. and builders Scotland, for a 

was in every case employed, and was always a I am, Sir, yours obediently, valve for marine A : 

necessary part of the  egpaneians until Professor Hughes’s CYPRUs. In the Transactions for 1874 of the same Institution the 
discovery was announced. — : ; London, July 24, 1878. following tis noted ; 

In nearly all inventions invol physical processes, it ‘* In answer to a circular sent the Board of Trade, 
may be taken for granted that a large number of experi-| Sourn AusTRALIAN RaILways.—Another company has | Mr. Blair, of Stockton-on-Tees, @ itin. hole in a 
ments with various ments and with various sub-| been started with a view to carrying « railway from aie es eee . The fires 
stances must be tried ore success is gained; and the | Adelaide to Glenelg, with branch lines the military | were lighted to 70lb. per 
fact that Mr. Edison made experiments with a number of road on the beach northward, and to south. | inch, the plug was let go, and allowed 


substances which were abandoned as failures, cannot pos- | ward. 
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TRAMWAY LOCOMOTIVE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE HUGHES LOCOMOTIVE AND TRAMWAY ENGINE COMPANY, ENGINEERS, LOUGHBOROUGH. 
(For Description, see Page 74.) 
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then rose to 58 Ib., Sod seated te atti bbene those 
pressures ture of ti 
It will be seen that the Ann opment tag? oa aol i 
oat eee one-telfth of the usual rule for valve 
area, ua pressure gives 
the valve area one-tenth of the mia + 
evidence has now been given to show the actual 
and we may that valves propor- 


ufac 
are returnable if not found satisfactory. Not- 
cn returned, at” we have Teouved many 
but we have received many 
icy and perfect — 

from coginers und in ’ 
Board Trade ofeials who have seen valves tested. 
As we have already too much upon your space, 
ao dolor gus emeetin ten tan Deandat Takes ea 4 

future issue. 


Sena 


Yours respectfully, 
ALzgx. TURNBULL AND Co. 


Glasgow. 








an ae pag —The article on the ‘ Microphone,’’ which | 
a page 44 of our last number, was published in 
L lectricité. a not in La Nature. 





bree CoLures, Lonpon.—Mr. Samuel S 
to give 5000l. towards the building of t 
North Ape of University Co , London, so soon as the 
to e work. It is ex 
that this lit liberal donation, together with others which have 
been received, will enable the a. to be very shortly 
commenced. A sum of 50,0001. will, however, be 
required to complete the extensions which are imme- 
diately contemplated, and of which we spoke in a recent 
number. 





oe ye ay Ing PuBLIC a be 
awe fred ice the increasing im is a 
to pro uate fire appliances at great public 
The a heen recently illustrated by the 
ns the authorities of the meetings 
at Bristol and Oxford, and of the National 
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—— At Bristol the Corporation placed their 


acquired Merryweather steam fire-engine at the 

diapo of the Council of the Royal Agricultural Society 

@ similar was on duty at the sister exhibition of 

the Bath and West of land Society at Oxford. The 

steam at Wimbledon attracted the attention of 

the visitors no less than did the tramway engine by the 

same firm. On the occasion of the fire at Messrs. Bertram’s 

tent, Messrs. Merryweather’s engineer did most effective 

duty with a ieee 3 Brigade hand pump, averting by 
prompt action a most serious disaster. 





Tue ALYTH AND BRAEMAR Rattway-—The promoters 
of a direct line of ray ty Pieorigg © these hehe oJ 
their best to realise the scheme the proprietors sy a 
the route have been requested to consent to a survey 
agreed the requized facility”. Mr. John’ Yous 

t the required ility. . Jol ay 

.E. Perth, has this week the work of the survey, 

of Glenisla to the Castleton 
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HALL’S PORTABLE STONE-BREAKER. 


CONSTRUCTED BY THE SAVILE-STREET FOUNDRY AND ENGINEERING COMPANY, SHEFFIELD. 





Tue Savile Street Foundry and Engineering Company, 
Limited, of Sheffield, make a speciality of machinery for 
crushing and pulverising stones, ores, &c., and we propose 
describing here one of these machines, which is a 
combination of Hall’s “multiple action” machine and 
engine mounted upon a timber frame on four flanged 
railway wheels and made self-propelling upon the rails, 
it being so constructed as to become, in the hands of a 
railway contractor, a very useful implement. The 
machine of which we annex an engraving will not only 
move itself at the rate of three to four miles per hour, 
but will draw a respectable load after it, thus conveying 
either broken or unbroken stone ballast, &., to the 
place where it will be finally used. 

The engine and boiler being distinct from the stonc- 
breaker, and the enginé being provided with a flywheel 
and additional driving pulley, it can, when necessary, be 
used for driving a mortar mill, saw bench, hoisting gear, 
or indeed any other machinery, and will move itself to 
any destination. 

In the construction of railway lines, turnpike roads, 
reservoirs, docks, piers, or large sewage outfalls, and in 
fact in all cases where large masses of concrete work are 
used, it not unfrequently happens that there are met with 
at various places in the cuttings as the work: proceeds 
large masses of rubble stone or rock which it is intended 
to use either as a foundation ballast or concrete. This 
material must be removed or deposited along the sides 
of the intended line where it has hitherto been 
broken mostly by hand, as it would scarcely pay to fix 


a machine unless a very large accumulation of stone can 


be brought together. In fact, the use of the fixed ma- 
chine involves the haulage of all the stone used, amount- 
ing to many thousands of tons, both to and from the 
machine, whereas by employing a portable machine the 
stone gathered out is broken where found and deposited 
in the centre of the road ready for spreading. 

The machine we illustrate is made adjustable to break 
stone to any gauge from 4 in. cubes down to fine gravel ; 
and in constructing a road of any considerable length 
where a temporary tramway is laid down, it would be able 
to break the stone very coarse for the foundation as it 
passed along, and on returning break the top stone to 
the ordinary gauge for macadam. 

The stone-breaker is mounted at one end of a timber 
frame, while at the other end is a boiler and engine, the 
latter fitted with link motion as well as with a governor 
acting on the throttle valve, and regulating the engine 
to a uniform speed of 125 revolutions per minute. 
The self-moving gear consists of a chain pinion running 
loosely on the crankshaft with a clutch at the back 
operated by a lever from the foot-plate; a steel chain and 











wheel on a second motion shaft works a pinion which 
gears into a spur wheel on the driving axle. A sheet 
iron awning is placed over the man, who fires from be- 
tween the boiler and stone breaker. 

The “multiple action” breaker differs from the Blake 
machine in the fact that all the moving parts are placed 
in equilibrium in every position. The working jaw, 
connecting rod, and toggle plates, are each divided 
into two, and receive motion from two eccentrics 
forged solid with the driving shaft, and placed opposite 
to each other instead of being in one, as is common to the 
Blake machine. In the machine we are describing which 
has been invented and patented by Mr. Hall, the Blake 
machine is, as it were, divided into two. Instead of one 
moving face, two are employed, and thus a perfect balance 
of parts is secured. One-half the strain is taken off the 
machine because only one-half of the crushing area is at 
work at any one time, as it will be seen that whilst the one 
jaw retires the other jaw advances; the demand made 
upon the driving power is thus more uniform, enabling 
asmaller engine to drive the machine An improved form 
of jaw has been introduced, which is stated to give a better 
shape of stone with a less proportion of rejected stone at 
the screen end, and less waste.of material through the 
breaking process. A distinctive feature of the new cubing 
jaw is that there are no alternate serrations or cross- 
corrugations which have hitherto formed the subject 
matter of all inventions for cubing stone. 

No india-rubber spring is employed to withdraw the 
working jaw on the. completion of its stroke, “ Hall’s 
patent drawback motion” being substituted. This 
consists in coupling the rods of the jaws by a cross- 
lever mounted on a stud at the end of the machine, 
thereby causing the advancing jaw to withdraw the 
other jaw. 





NORTH BRITISH ASSOCIATION OF 
GAS MANAGERS. 

Tue seventeenth annual general meeting of this im- 
portant Association was held on the 10th and 11th inst., 
in the ancient city of St. Andrews, under the presidency 
of Mr. J. Hall, who, besides being the gas manager in 
the city, is also the Dean of Guild and otherwise a public 
official of high standing. Through the influence of that 
gentleman the University authorities placed the large hall 
of the United College at the service of the Association, and 
certainly a more suitable place could scarcely be conceived. 
The portraits hanging round the walls have much interest 
for persons engaged in the practical application of science. 
First in importance there is the portrait of the late 
principal, Sir David Brewster, who for many years im- 


parted a great vepiaion to the University of St. 
Andrews. There is likewise a portrait of his distinguished 
successor in office, Principal James D. Forbes, formerly 
Professor of Natural Phi in the University of 
Edinburgh ; and not the least icuous is the portrait 
of Professor Thomas Duncan, who held the chair of 
mathematics for thirty-eight years. The attendance of 
bers wasu lly large, a circumstance y due 
to the fact that the meeting was the first to extend over two 
days, the second of which was partly to be devoted toa 
visit to the Tay Bridge, one of the most important 
engineering works lately carried out in this country. 
The North British Association of Gas Managers claims 
to be the parent of all the organisations of the sort now 
in existence, whether at home or abroad; and as it had 
its origin in Fifeshire it was but proper that the first of 
the two-day meetings should be held in that county. 
After some formal business, including the election of new 
members, was transacted, the President proceeded te 
deliver his inaugural address. 

After making some introductory remarks upon the 
peculiar circumstances under which the Association had 
met in the ancient and venerable city, and on the progress 
of the Association, the President devoted his opening ad- 
dress to the consideration of a statement made some time 
ago by an eminent gas engineer, to the effect that since 
the first introduction of gas little progress had been made 
in gas engineering and in gas making. Such a statement 
could only be regarded as true on the assumption that 
there was no new thing under the sun. It was over 
forty years, he said, since gas lighting was first intro- 
duced into Scotland, and for long after its introduction 
it was in all its departments in a very crude state. The 
first gas retort which he had himself ever seen—about 
the year 1835—was a cast-iron one, and was nothing 
more than an old tea kettle. The engineer and manager 
of the primitive gas works where that retort was in use, 
was Mr. John Young, a gentleman afterwards well 
known in the gas world, not only for his own abilities, 
but through his son, one of the Association’s most active 
members, namely, Mr. Young, of Clippen’s Mineral Oil 
Works; and the gas made in the old tea kettle was the 
first display of gas in a town which now boasts of sup- 
plying the cheapest and best gas in Scotland, namely, 
Galashiels. Surely, he said, that was a crude enough 
state of matters, and what had the state of matters 
now become? It might not be fair to quote and 
start from such a case as that, but he was old enough 
to remember the form and kind of retort used 
in those early days of gas-lighting; it was « cast- 
iron retort, of a D-shape, and round on the bottom in 
order to fit the arch over the furnace, That was now a 
thing of the past, save in a few small works where 
the make of gas was very variable. Mr, Hall then 
traced the gradual progress of improvement in the con- 
struction and setting of retorts, The —- of fire- 
clay as the material of construction, the b ig of re- 
torts with bricks, and of all shapes—oval, round, square, 
and D-shaped—and the setting of the retorts in groups 
in one oven, generally three in Scotland, and six or seven 
in England, all these matters received consideration. 
Mr. Hall then went on to note the fact of much higher 
heats being used than formerly, and he showed that much 
annoyance had thereby been caused to many gas managers 
through the choking of the ascension » While he 
incidentally noticed the remedies that had been sought 
and found for overcoming the difficulties encountered. 
He also noticed the progress that had been made in the 
charging and drawing of retorts, including the me- 
chanical stokers of West, Foulis, and other gas engineers. 
While great progress had been made in retorts them- 
selves, he stated that great improvements had been 
made in the construction of the lids used for closing 
them, reference being made to various special features, 
alike as to general yee les and minute detaila. 
Much progress had likev been made in regard 
to the hydraulic main, which had beer arranged more 
advantageously, and constructed so as to be worked 
and repaired with the leas+ possible amount of trouble. 
The various improvements in condensing a tus also 
came in for some detailed notice from Mr. and he 
then noticed what had been done in improving the con- 
struction and modes of using washers and scrubbers. 
Having proceeded so far, he came to the aqueneine for 
getting quit of the impurity known as sulphur, the re- 
moval - — in some of its forms, had caused so much 
contention and expense to es and 
more especially in head ces haved remarked that while 
it was admitted that was the great radical cure and 
regenerator, it was to some minds worse than the disease, 
judging by the alleged nuisance caused by the removal of 
the waste lime after it had done its work of purification. 
In the matter of purifiers, much ement had been 
made in their form, position, and of working, so as 
to utilise the purifying material to the very utmost, It 
was pein my ~ wong ings = er > ag 
appliances used for covers 0 
varying in size from 4ft. square to 40 ft. in oan 
from the swivel crane to the travelling crane and screw, 
or the hydraulic lift and traveller, which did its work 
like a t refreshed. The invention and practical use 
of such appliances certainly indicated progress; but 








there was more progress to come, for chemists 
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and engineers had confidently stated that the time 
would come when gas fication would be completed in 
close vessels. The high price of coals a few years ago 
not only led to the opening of new coal pits, but also in- 
duced gas managers to lay plans whereby the most could 
be made of coal and other substances so as to produce 
gas as cheaply as possible, Like circumstances had led 
to experiments (said to be practical) for utilising the 
waste lime by reclaiming it, so that it could be used over 
and over again at about half the original cost. Along 
with that process there was a plan now being tried to 
carry off from the waste lime, even while in the purifier, 
the sulphur compounds constituting the nuisance so loudly 
complained of when the purifiers were being emptied. 
That was not only progress but profit. The exhauster 
and governor (the former used for increasing the make of 
gas, and the latter for saving it after being made) were 
not used in the early days of gaslighting ; now, however, 
there was an eager competition as to which of the many 
patent appliances were best fitted for their work. While 
the exhauster had done much in its own field of labour, 
the governor in some form or other had done more by 
enabling the manager to reduce the day pressure to a 
minimum and equalise the pressure at other times, so as 
to reduce leakages, and be more satisfactory to consumers. 
After some additional remarks bearing upon the improved 
quality of coal gas, the great reduction in price of the 
commodity, even though gas coals had greatly advanced 
in value, the electric light, &c., the president concluded 
his address; and he said, without hesitation, that the gas 
manufacture and gas apparatus, in all their details, had 
made progress. 

The next business was the election of office-bearers for 
the ensuing year, the gentleman chosen as President 
being Mr. Alexander Smith, Corporation Gas Works, 
Aberdeen. 

Mr. A. Macpherson, of Kirkcaldy, past-president of the 
Association, then read a most interesting paper on the 
question “ How should the Iuminating Value of Gas be 
Determined ?” The author contended that in consequence 
of the many details that required great care and attention 
in manipulation, and owing to the variable nature of the 
standard candle, or unit of comparison, in photometric test- 
ing, the durability test was the most reliable and accurate, 
inasmuch as a direct and definite relation existed between 
the illuminating power and the durability, both of which 
were controlled by the amount of carbon present in the 
gaseous mixture to be tested. He also urged that as the 
amount of that element increased or decreased in quantity, 
so would the illuminating power and durability of the gas 
increase or decrease; and he condemned the present 
system of testing by which it was rendered necessary to 
correct the quantity of gas used for experimental photo- 
metric purposes to a standard pressure as being unfair 
and unjust to gas companies, who sold the gas under the 
influences then existing in the atmosphere. The dura- 
bility test was the most reliable, the most simple, the 
most easily accomplished, and of the greatest importance 
to the consumer. A lively and interesting discussion 
followed the reading of the paper. Mr. William Young, 
of Clippens, one of the most accomplished chemists in 
connexion with the gas manufacture in Scotland, took a 
leading part in the discussion. While admitting the short- 
comings of the system of testing by the photometer, he 
was inclined to think that the presence of carbonic oxide 
in the gas would appreciably affect the durability, and 
he contended that the durability had nothing to do with 
the determination of the commercial value of a gas. Mr. 
B. M. Macrae, Corporation Gas Works, Dundee, supported 
Mr. Macpherson in his advocacy of the durability test, 
and declared that his conviction was that the photometer 
could be made to give any desired result. The meeting 
seemed to be decidedly against the position taken up by 
Mr. Young, namely, that durability did not form an 
essential point in the valuation of gas. 

Mr. Alexander Mitchell, Dundee Gas Works, read the 
next paper, which was on “ The Necessity for a Proper 
Control over the Pressure of Gas for Dluminating Pur- 
poses.” The leading points submitted by the author 
were three in number. First, he argued that such a 
necessity existed from the fact that on the pressure at 
which gas was consumed depended, to a large extent, the 
getting of the full benefit of its illuminating properties. 
In proof of which he gave the results of several tests 
showing that a flame consuming 5 cubic feet of gas per 
hour at three-tenths pressure, and giving a light equal 
to 26.72 standard candles, would, if consumed at 8, 11, 
and 17-tenths, be"deteriorated in illuminating power to 
the extent of 17, 35, and 58 per cent. respectively. 
Secondly, a majority of gas consumer, he said, burned 
their gas under such excess of pressure that a large pro- 
portion of the light-giving constituent. of the gas was 
rendered useless; and he supported that argument by 
stating that by consuming gas at 12-tenths pressure 
through several of the burners in general use 50 per cent. 
of the light was lost when the consumption was compared 

with that of the same quantity at three-tenths 
with larger burners. His third contention was that the 
only effective way yet brought forward of effecting a 
proper control over the was by the use of a con- 
sumers’ regulator, the efficiency of which depended on 
its ability to maintain an un pressure at the 
burners, unaffected by variations in the initial pressure 





or inthe consumption. Diagrams were exhibited showing 
the variations of pressure on the gas mains and the 
uniformity of pressure as maintained by a consumers’ 
regulator. Mr. Mitchell also showed the necessity for 
regulators being attached to street lamps more especially, 
seeing that the quantity of gas consumed was reckoned 
according to the number of hours which a burner of a 
certain size might be lighted ; and as excess of pressure 
meant excess of consumption it could only be: for the 
interests of gas companies and corporations to. see that 
the supply was properly controlled. 

In conclusion, the author suggested thatalthough much 
had been done of late in improving the means of con- 
suming gas, each member must in his own sphere do still 
more in extending the benefits of such improvements. 
No actual discussion arose on the paper, but the remarks 
of the author were very favourably commended by several 
of the members. 

The next paper was one by Mr. D. Brace Peebles, Tay 
Works, Bonnington, Edinburgh, a gentleman who has 
done much valuable sei vice in recent years by his inven- 
tions for improving the consumption of gas. His paper 
on this occasion was on “ Governors for Lamps and Stair 
Lights, with a Description of an Improved Metallic 
Governor.” The apparatus in question was shown in 
section and in actual use, and proved very effective. In 
this new form of governor for gas burners, Mr. Peebles 
has completely dispensed with the use of leather dia- 
phragms, which were always liable to get out of order 
after the lapse of some months, and now uses nothing but 
metal in its construction, As we propose to publish an 
illustration of this governor, we néed not, at present, 
dwell any further on the subject. 


A short paper by Mr, D. M. Nelson; Glasgow, descrip- | Airy 


tive of a new form ofistove suitable for burning gas coke 
terminated the first’ day's sitting. The stove in question 
is the invention of*Mr. Somes. it. Napier, F.R.S., and is 
capable of givitig‘n uniform and-regular heat, and with 
remarkablé economy. 

The members su y held their annual dinner in 
the Royal Hotel, Mr. again being in the chair; and 
in the evening that»gentleman courteously conducted a 
large party of, the members over some of the principal 
places of interest, mentorials of antiquity, &c., with which 
the off of St. Simeews shnnds.. : 

Sy Wiprning the members again met, when the 
Pres ‘ead &@ paper which had been sent in by Mr. 
Robert Smithy Darlington, in eompetition for a- prize of 
10/4. which had been offered. by Mr.Andrew Stewart, 
tube manufacturer, Glasgow, for an essay “On the Best 
Arrangement of Gas Works and Gas Apparatus,” and 
which had been awarded to that gentleman at the pre- 
ceding sitting. A quantity of gas apparatus of various 
kinds was then inspected by the members, and the meet- 
ing was formally brought to a close by several votes of 
thanks being passed. The members then took train 
for the Tay Bridge, and after arrival at the Tay Bridge 
station, Dundee, they visited the very extensive and com- 
pletely equipped Corporation Gas Works, under the 
guidance of Mr. Macrae and his assistant, Mr. Mitchell, 
the inspection being most thoroughly enjoyed. At the 
termination of the inspection of the works, the members 
stepped aboard a specially chartered steamer provided 
by Mr. Macrae, in which they crossed the Tay and made 
a leisurely inspection of the admirable bridge which 
now spans that noble estuary. The weather was every- 
thing that could be desired for the outing, and the whole 
of the proceedings will long be remembered, owing to the 
instruction and pleasure derived by the members, 





THE ERIE CANAL. 
Description of Survey for determining the S of Water 
Surface in the Erie Canal.* mee 
T tan oe diheielen levels of accuracy 
HE importance of obtaining levels of extreme 
in any case in which the natural flow of water in rivers or 
canals is concerned is obvious, but especially where it is 
desired to ascertain the descent of the surface grade at low 
velocities. I have had occasion during the past year to 
direct the establishment of a series of benches on 
along the line of the Erie Canal (Western Division), which 
undertaking has afforded some points of interest. 

The Erie Canal from Buffalo to Montezuma, a distance 
of about 150 miles, depends almost entirely on Lake Erie for 
its supply of water. In this distance arefound “ levels’’ re- 
my ly 12, 17, 26, and 62} miles in } , besides many 
shorter oe. It is evident that the surfaces of these so- 
ca lled “ vi 2. 


”’ must have a certain amount of fall to induce 
the water to flow through them. To ascertain this fall, 
and to establish permanent water-marks at various points 
along the line, were among the objects of the survey under 
oe rection. 
ere were no benches remaining from the surveys con- 
nected with the construction or enlargement of the canal, 
so that to all intents and purposes the survey was an 
iginal one. The levels were run by a single leveller, 
Mr. Daniel Bontecou, of New York, and a single rodmen, 


Mr. Albert A. Sim , of Poughkeepsie, using a 16-in. 
Stackpole level a New York target rod. Care was 
taken to make the distances of back-sights and fore-sights 
equal, but the ing points were not . Benches 
were i rate of one to each half mile on 


at 
an average. As others in the party were engaged in taking 





* Read before the American Society of Civil Engineers. 








cross sections of the canal by sounding, the levelling pro- 
ceeded slowly, and ample time was afforded to obtain accu- 


The test levels were proceeded with more rapidly. They 
were run in part by the same leveller and rodman, and 
partly by others, but in all| cases with t care. The 
results show very satisfactorily, protean os -§ the results 
of the best and most elaborate surveys in this or other 
countries. The discrepancies in elevation were always 
small, while the discrepancy in the rise or fall between 
any two consecutive benches was trifli In a few cases, 
however, where the variation appeared too t to pass 

iced, the ground between the two benches was gone 
over @ third or even a fourth time, and, if nec , the 
levels of the original line were corrected by the latest 
running. The agreement of the — survey and the 
test was thus made still nearer. Neither set of levels, 
however, was adopted as correct. 

A table of the rise and fall from each bench to the next 
was prepared, showing all the results obtained. After 
striking out a very few that were obviously in error, a 
mean of the remainder was taken as the most probable 
value of the rise or fall in each case. By adding or sub- 
tracting these figures successively to the elevation of the 
first bench, the probable elevations of all the other benches 
were obtained, the probable error in rise or fall was cal- 
culated by the method of least squares, while the probable 
@rror in elevation was found by Mr. Airy’s rule e,/m, in 
which e=the probable average error mile, and m the 
number of miles. The table herewith presented shows at 
one view the results of these levels and calculations. The 
age error per mile is found to be +.0088 ft., while the 

bable error in + i i 


ry bench, ina distance of 
36 miles, is +.103 ft. 


Those who desire to compare these results with foreign 
work of the best class are referred to the paper of Wilfred 

iry, B.A.M. Inst» O.B., quoted in the Engineering News, 
Mareh 31, 1877, and following numbers. 


Comparison of Survey Levels with Test Levels. 
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Comparison of Corrected Survey Levels with Tests 
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General average error per mile ... «. +.0088 

Level made by Stackpole, New York. Length, 16 in. ; 
magnifying power, 16 diameters; dip of telescope per 
vo in. seal t0 te yg oe * New York’ rod 
gradua ., with target reading to ths. 

On oe —Daniel Bontecou, Mecle a Ibert A. 

nm man. 
Test.—The same, and also Robert P. Staats, 
leveller ; William B. Maxwell, rodman. 

The surface of the water was observed by the leveller 
pos yf time a cross-section was taken, or once in every 
132 ft. The resulting profile showed an undulating line, 
caused by the irre ty of feed and lockages, and on the 
larger levels by the action of the wind. There was, more- 
over, a scarcity of water during a portion of the time that 
the survey was in progress. It would not answer, there- 
fore, to select even the average line of this profile as the 
standard water surface, and it was decided to obtain the 
latter by calculation. 

For this purpose the “level’’ or grade of 62} miles, 
between Lockport and Rochester, was divided into ten 
lengths of 6} miles each, and the calculation for each made 


tely. 
Bes seteaing its tne 
e depth of water at the inning of a | h upon 
the assumed le line at the bottom. - 

The area of the waterway and the wet perimeter due to 
that depth, both of which were determined by plotting on 
a large scale all the cross-sections taken on the s : 

And the required average volume of Ghiiae teconsh 
the length in question in a given time. 

The average or mean sectional area of a given length of 
canal was obtained in the usual manner, by dividing the 
nqyrent> oom ff ees sections their " 

'o obtain the value of the mean perimeter, a number 
of sections were selected whose mean area was equal to the 
mean area of all the sections on the length of canal con- 


The wet perimeter of each was measured by scale, and 
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TABLE OF GRADES AND SURFACE DuscENT, SHOWING DiscHARGE IN Prism AND Loss OF WATER AT 
SEVERAL PoINTs. 
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A | RASA Se / SF | eel gs] F | eea| GOR! Fe 
Lockport... 8.000 | a+ 33,755. Rie 
6.24 | 7.937 | .068:| .425 | 96.45 |693.68|105.89| 6.5511 | 45.678 | 31,686. ad 
Gasport ... 7.875 31,092. ‘il 
6.25 | 7.825 | .064 | .400 | 97.70 |680.09 |101.05| 6.7303 | 44.807 | 30,474. mem 
Middleport 7.775 |. | oe 28,100. Fae 
6.25 | 7.737 | .060 | .375 | 93.98 [642.14] 96.74) 6.6377 | 42.834 | 27,506. set 
Medina 7.700| ... | 25,867.) 
6.25 | 7.662 | .060 | .875 | 90.76 |603.04 94357] 6.3912 | 41.908 | 25,273. ae 
Eagle Harbour ... 7.625 24,154. sn 
6.25 | 7.600 | .056 | .350 | 87.96 |572.91| 91.66] 6.2504 | 39.748 | 22,772. 0m 
Hindsburgh 7.575 a ae ws neo, | 22,178. a 
6.25 | 7.575 | 0.48 | .300 | 84.85 |575.98 |89.10 | 6.4644 | 37.042 | 21,335. a 
Sie ae ee 7.575 19,024. jd 
6.25 | 7.575 | .048 | .300 | 80.95 |514.68 | 84.32 | 6.1089 | 35.809 | 18,430. oe 
Cooley’s Basin ... 7.575 17,228. poi 
6.25 | 7.600 | .040 | .250 | 82.22 |511.41 | 83.48 | 6.1299 | 32.202 | 16,468. sae 
Spencerport 7.625 15,874. wa. 
6.25 | 7.662 | .086 | .225 | 81.01 |518.77 | 84.86 | 6.1133 | 30.164 | 15,280. as 
Wide Water 7.700 14,686. ms. 
6.25 | 7.762 | .028 | .165 | 73.50 |509.38| 77.81 | 6.5464 | 26.958 | 14,092. ee 
Rochester 7.835 12,175. 
Fall of grade line, per mile 048 
Total fall of grade ... 3.000 
* »» surface ... 3.165 


the area of each section was divided by the wet perimeter 
so found, giving the mean radius or ratio of each section. 

A mean of these ratios was then found, and the mean 
area divided by this gave the mean wet perimeter required. 

The mean volume of discharge was assumed to satisfy the 
requirements of navigation, after supplying all losses due 
to evaporation, filtration, and properly constructed waste 
weirs. 

The formula adopted was the well-known one given by 
Eytlewein : 


F=.000111415 2 v*-+.000024647 © v. 


in which F=fall of surface in feet per foot, 
and v=mean velocity in feet per second, 
p=wet perimeter in feet, 
and A=area of water section in square feet. 
But, for convenience of calculation, the formula was first 
reduced to the following equivalent form : 


_,(V+6.594)? 
I=? 619.6 A. 
in which /—fall of surface in feet per mile. 
V=mean velocity in feet per minate=- 


and D=discharge in cubic feet per minute. 
The rate of descent (f) having been thus ascertained for 
@ given average discharge, the Vechenas at the upper end 
was assumed to be enough greater than the average, and 
the discharge at the lower end enough less, to provide for 
the estimated losses by the way on the length of canal 
considered. While not strictly correct, this method is as 
close as the given data in the case, and was found to 
answer every practical pu e 
e discharge of water on the second length evidently 
depends on what quantity can be received from the first, 
there being no other source of supply ; the depth of water 
at the upper end of the second must be identical with the 
— at pee yest end prthag first; and upon this depth 
@ areas and wet perime epend. Using the data thus 
limited, the rate of descent of the masel len h was found ; 
and so on, in succession, for each of the ten (10) lengths. 
In some cases, the descent of the surface not being parallel 
to the bottom grade, modified the value of the mean area 
and perimeter to such an extent that it became n to 
use the corrected values in obtaining the rate of descent by 
a second approximation. 
The theoretical water surface thus determined was made 
the standard for the water of the canal, and anent 
water marks, or “ ta ,»” were cut and painted upon 


the masonry at intervals throughout the 624 miles to corre- 
spond to the heights thus ealoulated. 








The profile of the theoretical surface is a smooth and 
gently curving line; yet it conforms quite well, on the 
average, to the i ly undulating profile of the water 
surface as surveyed. 

After ting the height of the spillways to correspond 
to the heights assumed for them in the calculation, the 
water of the canal was found to coincide closely with 
the water marks established—subject, of course, to the 
ordinary fluctuations—thus co ing the correctness 
of the formula and the accuracy of the calculations. 

The actual cross-sections vary widely from a standard 
section, and from each other in shape and area; hence the 
care {taken in preparing the mean area and perimeter was 
necessary. The'amount of waste allowed for evaporation and 
filtration is 190 cubic feet per mile per minute. 

The Table here submitted will show at a glance the 
actual quantities entering into the calculation, and may 
repay for perusal those specially interested in this subject. 





FOREIGN AND COLONIAL NOTES. 

American Steel Rails.—The Pennsylvania steel rail 
trade continues satisfactory with a demand from week to 
week nearly equal tothe output. Orders arein the-market 
from all sections of the Union (although no Sony ae 
lots are inquired for), and prices are in consequence s ily 
maintained. Sales for winter delivery, or to suit sellers’ con- 
venience, have been at somethi han 45 dols. 
per ton at tide, but for 


less t! 
prompt deliveries full prices are 
asked, and in most cases ised. 

Kapwnda and North-West Bend Railway.—Allusion 
was in a recent impression of ENGINEERING to this 
South Australian line. The word ‘‘ Kapunda” was mis- 
printed ‘* Napunda.”’ 

American War Matériel.—A contract has been closed in 
the United States for 50 Lay torpedoes for Russia. Asa 
single torpedo of the ary 3 — costs 15,000 dols., the 
amount involved is about 750,0001. dols. A shipment of about 
80 tons of rolled cartridge metal on Russian account from 
the brass works of Messrs. Brown Brothers, in W: 
Connecticut, is understood to be the second or third 
made under a contract closed a few months since, the who! 
covering some 6000 tons, to be delivered in the course of 
three years. The steamer John Bramhall was lately at 
New Haven awaiting orders for the transportation of war 
matériel to Constantinople. 

East Indian Railway.—The total h of line opened 
for traffic on the East Indian Railway is for the main line 
12792 miles and 


miles. Of the main line, 


are double and 869 milesare single ; the Jubbulpore line is 
single throughout. Includin prom ote each case, the main 
Time baad o total length of beat 64 to 19754 miles and the 
Jubbulpore line one of 245} miles. 
The Suez Canal.—In the first ten days of July, 48 shi, 
h the Suez Canal. The transit revenue col- 


ected by the Suez Canal a in the same period 
amounted to 35,2001. The receipts for July thus promised 


to be rather heavy. 

South Australian Railways.—The extension of the 
Northern Railway of South Australia from the Burra to 
Hallett, 18} miles, has been completed. The a of 
opening the new line was performed May 10, by the Hon. 
ri C. Hawker, issi of Public Works. 

American Coal in Italy.—During the past quarter two 

of anthracite coal have been shipped to Genoa by 
a Philadelphia Company, with the view of opening up a 
market for American coal; and the experiment, which at 
one time seemed likely to prove a failure, has been attended 
with success. When this cowl was first placed upon the 
Genoa market the highest price bid for it was only 17s. 6d. 

r ton, an amount insufficient to cover the freight from 

ew York. Subsequently, however, on its 
known that it was well adapted to smelting purposes, the 
price at once advanced to 11. 12s. per ton, which covers the 
original cost and freight, and leaves a fair margin for 
profit. 


Australian Defences.—The Treasurer of Victoria, who 
is also the Minister of War, has given instructions to the 
commandant to construct a battery at Queenscliff, consist- 
ing of three 9-in. Armstrong guns pe ames ag The 
Victorian Artillery, under the command of Cay tubbs, 
have been hard at work for t three weeks, and with 
the assistance of the Volunteer eers, who gave up 
their Easter holidays to do a — of the work, the 
battery was nearly finished at the last dates from Mel- 
bourne. The upper battery, which previously consisted 
of only four der smooth bore guns, has keen 
strengthened by the removal of these obsolete wea: ms, 
four 80-pounder Armstrong being put in their ee 
The new battery is a creditable piece of work, and the guns 
being able to traverse over a range of 130 deg., will prove 
serviceable in deterring an enemy from attempting to run 

ugh the Heads. Since the Easter holidays, Lieutenant- 
Colonel Stratchley has returned to Melbourne from 
Tasmania, and has fixed the site for another —- 
four 80-pounder guns on Point N The guns have 
been rafted across to the Point, but they have yet to be 
got up to the top of the cliff about 60ft. and mounted. 
he construction and armament of two forts near Port 
Adelaide, for the defence of the South Australian Coast 
line, has been undertaken by the South Australian Govern- 
ment in accordance with the recommendations of Sir 
William Jervois and Colonel Stratchley. 

Sleepers in the United States.—The growing scarcity of 
oak, hitherto the best material ble for 
sleepers in the United States, has set scientific men to work 
to disveret some process by which more common and less 
valuable woods may be substituted for oak. In New Eng- 
land, Canada, and the more northern parts of the United 
States now opened by railroad lines, there is an ayundance 
of ‘‘soft’’ woods, fir, hemlock, spruce, &c.; but oak is 
not now plentiful, and maple, beech, birch, and the whole 
list 4 ‘*hard” woods are not durable when exposed to the 
weather. 


Submarine Telegraph Cables.—The Telegraph Con- 
struction and Maintenance Company has entered into an 
agreement with the Anglo-American Telegraph Company, 
for the purpose of endeavouring to recover the latter com- 
pany’s 1 cable; but no information of a definite cha- 
racter has up to the present time been received. Several 
hundred miles of cable have been made for the Eastern 
Extension Common for different ions of their system, 
and will be lai the Eastern nsion raena g Be own 
repairing ships. The Telegraph Construction and Mainte- 
nance Company has also manufactured a considerable 
quantity of cable for the British Government. 





Paris INTERNATIONAL EXHIBITION. —The Joint Com- 
mittee of Her Majesty’s Commissioners and of the Society 
of Arts, for Promoting Visits of Artisan Reporters 
to the Paris Exhibition have now completed the arrange- 
ments under which artisans will be sent to Paris. Each 
artisan is <a to devote from pe to fourteen days to 
the visit. He will be paid 81., out of which he must pay all 
c connected with his trip. Free admission to the 
Exhibition will be granted. ments have been made 
with the South-Eastern and London, Chatham, and Dover 
Railway eo ge for the purchase of a return ticket to 
Paris and back, available for fourteen days, at the price of 
20s. Lodgings have been provided at a reduced scale, and 
arrangements have been made for obtaining meals, also, at 
reduced charges. Besides the artisans selected by the Joint 
Committee, artisans may be sent at the nse of their 
employers or local committee. Such Po ws will be 
supplied with the necesssary cards and certificates, to 
ulin team 60. tebs bdea of arrangements and 
facilities afforded by the Joint Committee. 
local committees subseribing to the fund may select or send 
out artisans, in number to the extent of one for each 101. 
subscribed, or subscribers to the fund may nominate, for 
consideration and selection by the Joint Committee, such 


scriptions are sought committees, 

firms, or em , to enable the Joint Committee to carry 

ont the wu: ertaking on a complete and successful scale. 
first party of reporters will probably start on the 








miles for the Jubbulpore line, making | The 


1st of August 
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ORE WASHING APPARATUS. 

Tue ore washing apparatus of which we annex engrav- 
ings is in operation at the Curzon (Lot-et-Garonne) Iron 
Works, and is shown at the Paris Exhibition by a model. 
The arrangement is so simple that it is shown very clearly 
in the illustrations. It consists of a conical chamber of 
sheet iron, terminated at the larger end by a short cylin- 
drical length. This drum is mounted on a shaft, and is 
placed to run at an angle, as shown. Outside the larger 
end is a hopper into which the ore to be washed is placed. 
At the smaller end is a pipe for discharging water into the 
revolving chamber. The level of the water maintained 
in the chamber is indicated by the horizontal line on the 
engraving. Motion is imparted to the chamber by gear- 
ing, as shown. 

The action of the appiratus is as follows: The ore enter- 
ing at one end meets the water, the quantity of which is 
indicated by the transverse section. As the chamber 
revolves the ore is taken up the sides of the chamber for 
a certain height, and of course at right angles to the axis 
of rotation, but on reaching a certain point it falls per- 
pendicularly to the bottom of the chamber. By this 
means the ore is constantly advancing, as shown by the 
small circles and dotted lines in the drawing. This 
motion, combined with the effect of the water, completely 
cleans the ore by the time it reaches the smaller end of 
the chamber. Before it arrives at this point, however, it 
passes over perforations made in the plate for the purpose 
of allowing sand to escape. The ores require to be ex- 
posed to the action of the water for about ten minutes, 
during which time they advance gradually, as indicated 
above, through the stream of water flowing in the opposite 
direction. The apparatus at Curzon washes 10 tons of 
ore per hour; an engine of six-horse power is employed 
to drive it, and to raise the ore afterwards to a height of 
30 ft. 


AN AMERICIAN RIVER STEAMER—PER- 
FORMANCES OF THE MARY POWELL.* 
By Turon Sxext, M.E. 

Tux following paper contains the results of {some experi- 
ments made on the steamer Mary Powell, running on the 
Hudson River between Rondout and New York. 

The Mary Powell is acknowledged to be one of ‘the fastest, 
if not the very fastest, boat upon the river. The details of 
the following experiments should be of particular interest 
to the engineer, as they are the first that have ever been 
published with any pretension to accuracy. 

The speed of these North River boats has been very 
much overrated, and it is no unusual thing to find them 
set down in various semi-professional papers at various 
speeds up to 25 miles per hour. Such statements, of 
course, have no value. In the present series of experi- 
ments it appears that the boat never reached a speed of 
20 miles per hour, corresponding to about one-half of the 
power required for 25 m per hour.¢ (The miles used 
throughout this paper are the statute miles of 5280 ft.) 

The following is a description of the boat and machi- 
nery : 








Hull. ft. in. 
Length on waterline ... 286 0 
over on 294 0 
Beam at water line ion 3 3 
» Overall ... pa ei ese 64 0 
Depth of hold __... 9 0 
Height from main deck to promenade 
deck 10 0 
ae from promenade deck to upper ae 
Draught of water at mean load of pas- 
sengers and 6 0 
usere feet midship section (estimated) 200 0 
Cubic feet displacement (estimated)... 28,000 0 
Proj area of surface resisting 
head wind, square feet : .. 2,000 0 





* From The Iron Age. 

+ Mr. Skeel entoaktediy has alluded to the regular or 
average 8; of the boat. Exceptional runs have been 
made in which very much pe figures have been attained. 
Of the high speeds attained upon the Hudson River, Mr. 
Charles H. Haswell, the well-known engineer, has given us 
the following memorandum. ‘In 1867 the Mary Powell 
ran from Desbrosses-street, New York, to Newburgh, 60} 
miles, in 2 hours and 50 minates, making three landings ; 
and to Rondout, 91} miles, in 4 hours and 23 minntes, 
making seven landings; from Poughkeepsie to Rondout 
Light, 15} miles, in 39 minutes, flood tide (or 23.65 miles 

hour). In 1873 she ran from Milton to Poughkeepsie, 
fight draught, in flood tide at 4 miles in 9 minutes. t his 
would be at the rate of 30 miles per hour; the rate of the 

pS, is not known.) In 1874 she ran from Desbrosses 

street to Piermont, 4 miles in 1 hour ; to Caldwells, 43} 
miles, in 1 hour and 50 minutes; tc Gozzen’s Pier, 50} 
miles, in 2 hours and 9 minutes ; and to Poughkeepsie, 
six landings, in 3 hours and 29 minutes, giving a 

speed of 22.77 miles sed hour. The Mary Powell is said on 
er occasion to have run faster. [Dr. Van der Weyde 

= was = miles per hour. 
or “‘over the 

inl 1849 19 the famous Alida of 
to Pier 1, North River, 

in beer and 42 minutes, with an 

ee Wine in her favour, mal 
is evident to one acquain 

course taken by the boat in 
makes a somewhat greater 
than at eet by the distances as on hence 

*s figures are entirely within the tra 





ORE WASHING 


MACHINE, AT THE PARIS 


EXHIBITION. 





_ The spaenen, exclusive of steward’s department, con- 
or: 


sis 
Captain vee aa 1 
Engineers os te “a a 
Firemen we és ose mS ées 
Deck hands... me ‘ 
Pilots... ooo 
Clerk... 


Baggage master 


_ 
al = DO im im DO 


Length of pom. Sh oe “and return. 

Average number of passengers, 250. 

Average fare per mile, 1} cents. 

The hull is built i in the usual style of the North River 
boats—that is, a shallow hull stiffened by immense hog- 
frames and masts and stays. The whole hull is as light as 
possible. No freight is carried. Passengers are carried 
on the main deck and on the next deck above. The upper 
deck is only of j-in. pine, and serves as a roof. The 
steward’s department is in the hold. 

The boat is propelled by one beam engine of the ordinary 
river boat style, built by Fletcher and Harrison in 1861. 
This engine is condensing, the condenser being under the 
cylinder, and the air pump is worked from the main beam. 


Engine. ft. in. 
Diameter of cylinder* on a wit 6 
Stroke of piston ie oe on 12 
Diameter of piston rod__... eos eco 
air pump nse me 
Stroke of 
Diameter of shaft 
a journal... 
—— -pin 
Length of crank-pin 
jour’ 
Diameter of wheels over tips of buckets 
Length of each bucket... 
Width 
Number of buckets to each " paddle 
wheel 26 
Greatest i immersion of outer edge of bucket 
at mean draught .. 3 6 
Cubic feet displacement of piston per re- 
volution 676 0 
25 0 


_ 
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Cubic feet of clearance at both ends of 
cylinder _... 
Diameter of steam and exhaust valve open- 
ings in steam chest 1 23 
The steam to run this engine is farnished by two boilers, 
one placed on each guard. These boilers are forced by 
blowers. The boilers have steam chimneys and high sheet- 
iron ye All portions of the steam pipes, boilers, cy- 
linder, &c., except the side pipes and steam chests, are 
covered with non-conducting material. 
The boilers are of the direct flue and return tubular type, 
built of steel stamped 72,000Ib., and of the following 


dimensions : 

Boilers (each). 4 in. 

Length ove <n 0 

“ of eyindical sbell eo 16 1 

pa of firebox . an 9 0 

Width 11 0 

Diameter of cylindrical shell 10 0 

- steam drum .. ed oon 5 10 

os chimney ow ees 42 

Height of steam drum ne 12 0 

Number of furnaces 

—— - : 

Laneth of direct fines... 91 
Diameter of tubes (external) 0 4} 





* Messrs. Fletcher and Harrison, 266, West-street, 
New York, the builders of the engine and boilers, have 
kindly filled several blanks which were left in the dimen- 
sions of the e e by Mr. Skeel. The size of the cylinder 
was 0 inches, but when the boat was lengthened 
in 1875, her weight was ‘increased by some 40 tons. As the 
owners were adverse to i the steam pressure and 
wished to reduce it somewhat, in spite of the fact that she 
had new steel boilers, a new cylinder 72 in. in ter was 
substituted for the old one. No other change whatever 
was made in the engine, the side pipe, nozzles, valves, &c., 

al] retained. The boat was — because of 
her insufficient capacity to the increase of 





traffic. The additional displacement is of considerable ad- 
vantage in passing through shoal water when loaded. 


sq. ft. 
Grate surface (two boilers) _ oxo 152 
Heating «- 2660 
Superheating surface ‘(two boilers) 340 
Cross area o — flues (two rajgoaaden ~ 
os pi J 
° ne chimney ; pa 25 
ft. in. 
Diameter of smoke-stack (two) . 4 6 
Height above grate 68 0 
Number of direct flues and diameter : 


two flues, 14in. ; six flues, 16in. ; two 
flues, 9 in. 

These experiments were made on the days when the 
writer went to and from the cities of New York and New- 
burgh. The time and state of the tide and wind were 
noticed at each end of the trip, and the time lost at the 
landings deducted. The time lost at the landings was con- 
sidered to be the interval between the times when the bell 
rang to ‘‘slow’’ the engine on approaching the landin; 
and when it rang to “‘ go ahead fast” on leaving the ~ 
ing. This allowance, which would be perfectly exact if the 
boat gained headway as fast as it lost it, is probably very 
nearly exact in practice. At the end of the season the 
total coal burned was furnished by the owner of the boat, 
Captain I. H. Anderson, and, dividing the weight of coal 
by the number of trips, gives the coal per trip. 

The point at which the writer left the a (Newburgh) 
was very nearly two-thirds of the whole distance run. 
The coal given in the Tables is coal used for all purposes— 
getting up steam, banking fires, &c. This consideration, 
which would seriously affect the accuracy of the result if 
the boiler had been burning coal at the slow rate incident 
to natural draught, becomes of no importance in this case, 
where the coal was burned at the rate of 40 lb. per square 
foot per hour for 94 hours out of 24. The fires were allowed 
to go out on the arrival at Rondout in the evening, and re- 
kindled each morning. The boat made one round trip from 
Rondout to New York and return each day, lying at 
Rondout 94 hours and at New York 44 hours. 

The following are the results for three years : 

1875. — * 1877. 

Number of observations 27 

Running time from Newburgh 


to New York orreturn,min., 185} 187} 182 
Distance run in above time, 
miles 60 60 60 


Revolutions per round trip from 
Rondout to New York and 
return ... we 

Distance as above 


a“ 12,190 
Revolutions per ainsi from 


Newburgh to New York or 

return, by counter... 21.80 21.77 
Miles per hour from Newburgh 

to New York orreturn ... 19.3 19.2 19.8 
Coal per —¥ trip, vane of 

2240 Ib. each .. 23.79 22.85 24.25 
Coal per revolution, Ibs. ~- oa 4.37 
Slip of wheels, per cent. (cal- 

culated for centre paddle) ... 144 11.9 
Revolutions from Newburgh to 

New York or return .. 4007 3963 
Revolutions per mile from New- 

burgh to New York . 66.8 66.0 
ss * yp per mile per round 

oe 72.9 67.2 


The fact that almost exactly two-thirds of the revolutions 
were made between Newburgh and New York indicates that 
the distance gone over by the boat, including curves to 
make landings, &c., was almost exactly twice as much 
below Newburgh as above. Unfortunately, I only had the 
coal given by the owner of the vessel for the round trip. 
To determine how much of this coal was burned below 
Newburgh a counter was attached to one of the fans blow- 
ing air under the boilers, which was read at Newburgh, and 
therefore gave the relative number of revolutions made b 
the fan both above and below Newburgh. It is assum 
that the amount of coal burned is proportional to the 


* In explanation of the discrepancies in the performance 
of the boat for 1876, the falling off in the = and in- 
crease of coal consumed, Messrs. Fletcher and Harrison 

sug ¢ that this was robably due, due to the greatly increased 
3 carried during the Cen This seems probable 
i vow of see ee a ta travel on the North 
River during the summer +, me oy pee Ba 
however, certain discrepancies between num 
revolutions, &c., which may be traceable to to other Guanes. 























Jury 26, 1878.] ENGINEERING. 81 
number of revolutions of fan. The counter was attached Heesle Quantities Boiler.—Pounds per Hour. 
to the fan engine for ten tri » a which time the main it boat, ia miled (5880 ft.) as 19.8 Wits‘ Gk pred cf onl en Bie 7.0 
engine made 120,452 revolutions and the fan engine 419,837 umber of revolutions of engine ... 1306 ” - 212 def 7.8 
revolutions, being “* revolutions of the fan engine to one Pounds of coal consumed 5970 ” ” combustible, 120 8.2 
of the main In observations made on engines from pa _—— esa ie} per ” os 9 on. 9.1 
New York to ee the results were as follows : cent.) ee 4870 ” mee foot of PP Yee 
Revolutions of Revolutions of | Boilers: Water = awe foot of 8 area of ebulli bw 
Main Engines. Fan Engine. Pounds of cor.l per square foot of grate "120 deg 0.12 
4,454 15,572 per hour Sel, tae ee ee 
3,729 13,955 ap # combate per square foot = . Engi 
per oe hah eee Pounds of steam horse 
31729 12548 Pounds of 0 culgucque Helietiig® test «bop tl Oe, aes 
Sons 13 312 Pounds of combustible per square foot ; : = horse power ae pete ag 
4,199 15,252 heating surface... evo 1.88 Pounds of coal’ per hour per total horse avs 
<iq a gy Temperatures eas . 

Total .., 27,948 98,998  haemhens wilt 70 deg. Indicated horse power AP is etes. peeks gn 
From which it appears that it took below Newburgh 3.57 Hot well oe 120 ,, ow oo 4.18 
revolutions of the fan to give one of the engine. When Feed water... 120 ,, Fy ae has rhe. asked many times what proportion 
it is considered that a little coal is burned to get up steam, Chimney gas Zinc melts of the power of these boats was lost through the 
&c., when the fan does not run, it indicates that the coal | Pressyres : of the air and wind on the decks and cabins. These experi- 
| La poe | —— — assumed to be burned SO aa to Bs 28.0 ments aeewe to show that as fie loss hove not e ones 10 

‘ormly over the whole row Vacuum, inches of m 25 cen! That i say, when vaaang 

The indicator cards were taken Dipe 6 ten trips from Syphon gauge in iy eae of water 14 through still air a ee esi still water, about 90 per cent. of the 
each end of the cylinder through a pipe 6 in. nr tapped power is absorbed in overcoming the resistance of the water 

to the nozzle. The whole number of cards was 45. Indicator Card : and 10 cent. in overcoming. the resistance of the air. 
The power was very nearly constant. These cards et eye et aus = above zero + = In this connerion ie it mast vere remembered that of the total 
bably represent a ‘bir mean of the power a a En re Pte a ° 7 16.4 surface resis square feet), a 

portion, being iva hie i” tthe boat, € the idle-boxes ‘and 


were 


the speed and coal represent a maen. The ca 
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Fics. 3 anp 4.—INDICATOR CARDS FROM 


taken by the writer with great care. Specimens of the 
ven in Figs. 3 and 4 annexed. 
The orelkvwing is the mean result x: ble 
Number of miles run... .» 15,800 


* Both of these cards are dated June 27, 1877. The 
diagrams were apparently taken at 8.55a.m. The follow- 
ing are the memoranda sccemmeaite them: Steam, 
28 lb. per square inch; vacuum, 25; throttle, § #; revolu- 
tions per minute for bottom card, 22.2; revolutions per 
minute for top card, 23.2 ; wind east. 





At9a.m., counter ... oid ee 253,791 
o Ome. « a 255,150 
1,359 
Whole hour 22.75 
Measure — top card . oa 22.8 [?] lb. 
9 bottom card ove 25.7 [?] 5 
l==9, 43 in. top card. 
1=9.7 in. bottom card. 
Scale 24 lb. to » inch. 
Horse power ... “ _ oe 22.8 
25.7 
48.5=24.25 


24.25 x 4000 x 24 x 23_1 g99 
33,000 


The original cards were very faint, and the pencil had 
rently gone over the paper several times, and at the 
on. the lines were quite broad. The double lines i in the 
regeodnetiins indicate the outside limits of th 
pencil lines. The points at bie the valves to close 
are probably to be found the A and 
A, while the final closure of the Dante probably did not take 
place until the points B and B were reached. We jud; 
that in ——, the cards Mr. Skeel had — the 
res, as we make the mean pressure of the top 
wed 82.85 inotond of 22.8, — mean pressure of the 
ettons card 23.08 instead of This would make ti 
raped, gd 1560. This stake | He the figures could 





in 


le, as several on the cards cl oe A 
those used in the calculation, and in turning the cards over 
the mistake was probably made in reading. The engrav- 
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THE ENGINE OF THE ‘* MARY POWELL.” * 


Mean back, pounds above zero ss 5.6 

End of cushion 9 - he 40.0 
Mean total pressure ,, me & 29.94 

indi od ” Aa ads 24.34 
Net ae pay friction 1}... a a 22.84 
Point of cut off ... coe res 0.47 
», Where cushion commences 0.80 

Power : 

Total horse power eee oid oe 1899 
Indicated ,, ose in dj - 1540 
Net ” 1446 


The weight of ‘ena ‘Mdengit by the cstiitel into the 
condenser each hour may be computed from the indicator 
cards as follows : 


Displacement of piston per hour 877,632 
Add clearance... ose ove 82, 
Volume of steam discharged a A 910,282 
Pressure... al enn 16.4 
Pounds of steam disc me i 39,100 
Pressure at end of cushion obe eve 40 
Weight of steam saved ... eco 3,200 
Net weight of steam disc 35,900 
Steam condensed for work 1,500 
Total steam drawn from boiler by main 

engines eee oe 37,400 


The terminal pressure as wmimnid on card was 16.4, 
while the terminal pressure, computed from the pressure at 
the point of cutting off by ’s law was : 


( (672 x .49)+-25) 31.2+-697=15.2. 


Indicating that, in spite of the superhea' ee 
densation and re-eva peetion Ok wlat “. mol 
internal seutaas oh tet of the eylinde cylinders, Notts Leneds, inbacton 
| a iston and surface fot of piston rod, i about 40 square 
the steam had been superheated at all, it 
pond See teen emdoenell ky take surface at the rate of 
20 Ib. of Sag eB rhe ag foot per hour, or 8000 lb. per 
hour. The steam drawn from the boilers, therefore, 
under hahaa dew would be 45,400 Ib. per hour. The 


z58 


Fe 


drawn is certainly more than 37,400 lb. 


smoke Dae | (at least. 800 square feet), is necessary, 
ee could not be reduced even if the upper decks were 


The Table following shows experiments from which this 
result was deduced : +. 





June 27. 
July 3. 
July 18. 


8 
E 
Force in —_ pe 
hour .. 5 0 10 
Direction Head| ... | Fair 


= boat “a aie 
Heelan » eve}: 19.8 | 19.8: | 19.3 | 19.5 | 20.6 
lutions per 


mi- 
23.10) 28.65 | 21.71} 22.50) 22.70 
Westndlasted’preseant 23.13) 22.60 | 22.04) 23.39 | 23.82 





10 
Fair 


Hex 
Z July 15. 








Mean Results from Above. 
Forces in miles per hour... ei Sey 0 
Disoatien oe phe oe | Fair | Head}... 

of boat ... sie rae | 19.9 | 19.4 | 19.8 

Ne horse power ae 1462 | 1537 | 1490 
Relative power for same speed, calen- 

lated by cube of speed ove ..| 97.9 1109.4 {100.0 














that the indicated horse 
power of this boat duri re ole season was 1540, and 
Sook tie eres power 4] vy ny turn the shaft was 1446, 
rom which it appears @ power applied to pro; 6 
vessel was (100--11.9) 1446=1275, 
The values of the coefficient 

A'= epy* 

H. P. 


It appears from the f 


becomes : _ 9007760. 
x 
A'= ins =1210 
or, in round numbers, there is required eight indicated 
horse power for each square foot of midship section when 











the boat is driven at 20 miles (of 5280 ft.) hour, giving 
a value to the constant (when the indicated horse — is 
taken) : 
A= 200% 7781900 nearly ; 
1540 
or, if the speed is taken in nautical miles (6080 ft.) : 
A= 200X489 _ 35 
1540 


The only vessel on record which has given a speed at all 
pln ts. 3 is the United States ay vee om Wam 
now called the Florida. (See report Secretary Navy, 
1868 and 1869.) This vessel, with a midsbi section of 
735 squa’ re feet and a draught of water of 19 
of 19.3 statute miles, with an itdiosted herve horse 
ok 8750, of which, 2000 was, usefully ap to 
the shi The coeiiisionte for the two were : 
Mary Powell = 200 x 7760 — 1275 = 1210 
Wampanoag = 735 X 7190 = 3000 = 1760 
From appears that the resistance of a shallow 
vessel at same speed is more than for a deep one 
square foot midship section. The Mary Powell runs 
two-thirds of the distance in fresh water ; the Wampanoag 
was tried in salt water. The Mary Powell is a side-w! 
vessel and the Wampanoag a screw vessel. 
How far these differences may affect the result the writer 
does not know. 


iF 
ii 4H 





Great NorRTHERN TELEGRAPH CompANy.—The num- 
ber of es sent by the Great Northern. Telegraph 
pony oh ‘or the six months ending June 30 this year was 
410,943. The number of —— for- 








ings are half the senle of the original enna. 


and less than 45,400 Ib. 

It is unfortunate Ce we Lowe ae meine saeetes 
the water used. that the engine used 42,000 lb. 
of steam per hour we have the economy as follows : 
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MET, AL . 
ANTIMONY OR8 (perton)— 12 15 
Regulae (Star) ....00-00000008 49 49 
Brass (per |b.) — 6. a. 
Bheets,48 K 24 cesseseseererse =O ° 
Yellow metal sccrssssesece 8 ° 
OasTines, TYNS AND OLEVELAND 
(per ton)— @ s. a 
Girders ... s : 
5 
63 62 
I 73 
inget 4's bs 
sete, BO. cverirsceeren 13 " 
BON Ones ton)— od & 
: Bed homanive, am 6 18 
” " 16 © " 
inon Pie ton)— 
a a eccsceccescoree G8 6 65 
a | ee - & 6 $3 
wo te 3 
Cleveland No. 1 43 26° ~=«( 
” ” ec 6hO0°f 0° 
” ” z 3 - Pr 
Other qualities wwe 08 O 00 
Welsh (South Wales) .. 2 ° Bo 
» G¥orth Wales) .,, ° 9 
No, . No.8 
Scotch Pig— 8. .  & 
G.m.v,, AtGIASZOW nee $9 @ 48 
| a ae 
bo 6 54 
56 60 ge 
58 0 ge 
so 6 49 
me . escccescccccccocences z . 3 
lyde 4 
Govan, * mee. a ° > 
Glengarnock, at ar- . 4 . 
a $s gt 
Eglinton, ditto os ‘2 ; > 
Carron, at Grangemout ° 
Ditto, specially selected bs 9 a 
ih 
Shotts, ra a sscceecsere §38 OO ff 
(hes above all dsiiverabie atone” 
s. 4d, 
Shro; eeeresscassecsecce O88 @ bo 
ppm y ETS oeeeee pd > 4 
Yorkshire Thornaby pig. 60 © FH 
Ridsdale Nos,land?.., 90 © 100 
Iaon, Wrovest— & «4. £ 
Cleveland BDGZ1OB,.,.c0000000 § 10 5 
bars »-a-- § 
a 
a 7 
& Juicg 
i 15 8 
—aikcees ¢a.. 6 
Baltordabire bards P18 4 
” ee8 eee ° i 
” a seecee H 10 ™ 
eeeeee ° 
Wolsh ‘alle B.W. scoresece { to : 
” oO 
baller pistes, 5. W 
"hoops, BW. swe Sos |S 
Soft rr eccceccsccss | 36 
We" ! 2 
gpanieh . eee nen eneees reso ces eee 7 3 
ccoresesssecscccsessocsocse 3 1 
Pucernca Bi ae 
(per owt. ay we «CS oT] 
QUICKSILVER ‘par bot e) 7 ° 
Sonar ( ton) — 
Old ls for re-mana- 
ee Se ae ae | r 
Silesian, (per tony scocsecce 58 a i] 
28 00 08 ORR ORS 108 FORRES Fen Fee : ° 6 
e 5 
Srea. ab ate ton)— 
nee * oO 
~» Gounts Weahear ee 4h os 
ences 2 6° ° 
Bail apeing Maden % ° $ 
— +7? seeeteeeteceere C8 8 0° 
a a i 
” BYTOS...ccermsrrree 9 5 1° 
” BEIOB  cecerceeees 9G ° ° 
te RG ORD rvercocnce i te ’ 
a, 8. 
° 38 
o. Ss 
° 38 
o 
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SALTPETRE (per cwt.) 





PRICH List 


STsEL pny alg 8. 


BlIAOS, BC.,.,....00000000- 4 
Tumbler bars and other 

Castings for d 

PUFPOBES ..., ..c.sessereeee - 20 


Swspisa y. (F.0.b.) at 
Gotte 





burg — 
Bar sia aerate 
” RATOMOTEd,, ...cccreeeee 1 
Tis Ae ton)— 
BOOBIES crcissseeseerserszsceens OF 
Billiton oe eee Cee be 63 
Banca... coccesese 64 








Tim PLATES (per box)— 8. 
charcoal 


LO, IE | | 





29 

18 

© 9p eenceccceccecceccerce ©6896 
ZiNC (per ton)— £ 
Sheets, English ...cs000 20 


WIBR, Femeing ...-crcreseeeee 
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COALS AND COKE. 
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Darh 





OILS, GREASE, StLYSMOATS 








Os (per CUM) nroccorcovcerceses 
Beal, DIOWD ,.,.cc.sse0e-00008 98 
90 POIO cecocoseccscccccccee $3 
8 head eee 7° 
$2 
0 YOHOW ..rccocserseeee 8° 
92 DEOWD sesevereeesseee = 28 
CS) rs | 
4 oe 8. 
Fine (er BANOD) aeesereee © 
90 BDUTEB..c...ccrcccccoceercs © 
rae rowt.)— 
rita engeesee: seeeres ceeeeeees s 
ar 7 
PLomsago (per cwt.)— 
Oeylon lump 
» chips 
*” ust ,., 


concentrated Dinteiaas 60 


Basin (per cwt.)— 
AMMOTIOCRR ...,...000-0000e0e08 
TALLOW (per cwt.) 
N. AMOriCAN ......eeeeeee00 
8. American beef ....00.. 


Australian DOC ,...ccvesees 
ot. Beersbare, 800, 
POWD ... cccccerseen 


BEng 
Rough, ereccesesees 83 
Tan—Stockholm (per bari.) 20 


chang 1§ 





TuaP 


uafortis (Per ID.) ..seee 
= acid oe Ib.) 


White, |i r owt.) ... 
Sootuand ptreots ~ 
BLEACHING powder percwt 
Borax. (per ewt.) 
BRIMSTONE (per ton)— 
Bough 


ree pee noes enee eee eee 


Lo, Ie 
Roll 





fompenee — green oer 
oorran — = ry 


Luap, rae bs ies rowt) 
ACTA, DOSE... crrsererces 
itintentnencpanedaenn 
WED. ssoccncqustieibtinineces 


PotasH—B: 


a) senereceeseeresssecs 
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svesvee 84 
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BHEEP seeseveee 38 
3. 
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TIMBER, DEALS. &. 














LIVEBPOOL. 
Paicus or TIMBER, DsAlas, 
From Barris Nortsa Auunroa. 
= Trusse (per cubic 
Quebes yellow square. £04, 
, tt i ort 
8 a N Bs 18 ia ts 
gr doa iad’ British °° ° 
— ert e 
neg reel om we @ 8 8 @ 
Nova Scotia and 
—— nm ©;\%.2 
bec eqecsscesccccssocs © 3 
Oak, Quebec seeeeeeeteeeens @ TF ; 
” Fee eee eee eee Fee eee o.1 + 
” ors 
Hickory  ...sosser-ss00e some O FT 2 
hi e1 
036 
ots 
e.1rs: 
o1eo 
DBALS AND BATTENS (per 
Petersburg standard) 
Quebec yellow pine, Ist... 17 © © 
Quebec yellow pine, 2nd 13 © © 
’ » rd 715 © 
» lena," Bangor, "te, P 
Ditto, 2. Nova Sania, & du3 6 
PINE....000 j ° 
” spruce .,. ° 
th: per f 
GbE DP ccecncsnecscstccseeep, 4 DD © 


FROM THE Unrrep Status, EASt AND W88T 
INDIES, AND AFBRIOA. 


(Per —_ a string 
easure) £ 
Pitch pine, hewn seeeceeee O 
° 


WL .oereeree see 


Pitch 0 planks scescesss O 
nitod States os oe © 
(Per ond call ids measure) 

| 


Demerara Orra.... 10 
Bullet tree (per foot)...... ° 3 





FROM THE BALTIO, £0. 


he cob. ft. string measure) 
timber, 1 


Fir timber, er, Dantaio and 
Memel eeersesess 
pute, ditto, "other kind ip 


ee seeeeereeees coveeces ens 
a 


NOPWAY ..0.0-cseceerenses 
Do. mining timber .. 


Wainscot (Logs calliper 
measure) 
Biga, &C., CTOWD sss. 
Ditto Drak sesssessereesseres © 
Oak tzio 











string measure) — ° 
Pit props per lineal yard o 


ow un 











# ecerseves 10 © 
” SS 8 to 
one to 
z Gefleand Sto - “ 
BOM ,,...0004 10 © 
ceeceeeee c 
| N eeeeeeees H 10 
re Ditto white... 7 © 
MAHOGANY, &c. (per foot 1 in.) 
Sal enende.-@ @ 
seeceverecegeoosoeseseseess @ © 
MeCXICAN ...,..ss000ee0000000008 8 © 
Suri °° 
Sabicu ecmereestten ses ¢ 
Uedar, Havana, £6. swe © © 


Sleepers, Te 


oxloxe es 

” ° $s 

ne Hemlock |, ° 3 

7 Fir erereereeeeteeesse OO § 
HULL, 

(Per load). £ 8. 

Memel crown fir timber .., 4 10 


Qnd 312 

Dantzic RE eae 35 
seeserecceseeescsorecccen 2 32 

evecceees 1 

(Per cubic foot). =f. 
a soeeseseeseesesesesss 8 f 
po seeceresecsesee OO TE 
asin titch’ ccc, @ 3 
Pitch pine, howl aesecerseres O 1 

9 BOW cevssersess, O FT 


eerecerssten, 1B O 


” Ope red 8xil e3n8 a 


” white .., 
Riga Ist wilte wn 9 0 


vee? * 
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-= 
& One weeSeaun ve von? 
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OF MATHRIALS. 


THURSDAY, Juny 25, 1878. 


£28,4 £8 4. 
Momel 904 POG ciccsccscrevere If 3~e¢ @ 6G oe 
_— ecccccccccscccccccscccescs 8 § @ 8 10 0 

borg ccccccccescccceess 88 6 © 8 0 O 

Charge for labour 2s. per standard for deals, & 
and 1s. 6d. per load for timber. 
WEST HARTLEPOOL. 

(Per cubic foot.) 
Dantzic good middling fir., @ 1 3} © 1 4 
Ditto common middling fir @ o11 oO 1 ft 
Sundswall fir ....cccccccscooeee @ TF O TF 3h 
(Per Petersburg standard.) 
mernareuey 1 ff © © 1g 2 6 

» _» Datts.@boards 1g fo © @ © © 

9 *, dnd » deals 4X9....40123 10 0 0 0 @ 
batts.@boards 11 10 © o © © 
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CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. II. 
Tue Danvuse IMPROVEMENT WORKS. 
AurHouGH the works of the regularisation of the 
Danube, near Vienna, were commenced as early as 
1869, it was not until a comparatively recent date 
that they were completed, and they form one of the 
important undertakings of the present generation. 
The works are represented at the Paris Exhibition 
by various documents and plans. 
Over the flat alluvial lands around Vienna the 





not till 1866 that a Commission was established to 
consider seriously the execution of works on a | 

scale, which should remove effectually the frequently 
recurring evil. In 1867 M. Posetti presented a scheme 
to the Commission, which consisted in the formation 
of a single channel for the river, by preserving the 
old bed, and employing the Kai branch in 
making a port furnished with locks, this port to 
communicate with the Vienna Canal above, and 
with the new river channel below. The Commission 
did not accept this proposition, but formed a com- 
mittee to examine and report on the subject, the 





J. Abernethy ; Mr. Gotthilf Hagen, Director of 
Public Works at Berlin; M. G. Sexauer, 
of Public Works at Carlsruhe ; and’ M. Albert 
Tostain, French Inspector General, and Director 
of Works, The recommendations of these 
men served as a basis upon ‘which the works 
have been carried out, and they were embodied by 
the General Commission as follows: ‘To collect 
all the branches of the Danube into one ¢ 
which shall follow approximately the line prop 
by the four engineers above named.” 

The leading feature of the project being thus 
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Danube spread itself with various branches to the | conclusions arrived at being as follows: ‘To | decided upon, financial ents were com- 


main channel, through which flowed some 70,000 
cube feet of water per second in ordinary times, in- 
creasing to seven times that amount in periods of 
flood. The formation of the country gave rise to 
many serious inundations, one of the chief causes of 
which lay in the fact that ice accumulations formed in 
the river almost every winter, forming obstructions 
which held back the water, until it poured resistlessly 


over the surrounding coun pa a ucing 
grave disasters to Vienna an its su ag umerous 
works had even in old times been undertaken to 


remedy this natural condition of things, but it was 








collect. the whole of the river in one channel, either 
following the old or taking a new direction, to re- 
duce the dangers of flood, to bring the stream nearer 
to Vienna, and to create a navigable channel, 
suitable to the requirements of the steam naviga- 
tion.” Following this recommendation came a 
suggestion from the Commission to the Government 
that the latter should invite the assistance of foreign 
engineers, in order that the widest and best expe- 
rience available should be given to the subject. 
Accordingly the four following were re- 
quested to examine and report on the question : Mr. 





menced, and the necessary funds were guaranteed 
in ye by, Ist, the Austrian Government ; 
2nd, by Province of Lower Austria; and, 3rd, 
by the Municipality of Vienna. An executive Com- 
mission was t! inted under 


This Commission was appointed in 1869. 
We may now to notice the works actually 
out, that we are indebted e 
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whose admirable ‘report of the work forms.a neces- Taste No, I.—Resumé or Worxs Execurep ror THe Danuse REGULATION. 
sary oe: ogy ve to the exhibit at the Champ de 
Mars, @ direction and extent of the work is in- Nature of Work. First. Section. Second Section. Third Section. Total. 
dicated in the plan on toa proseting, 7 yes ’ ‘ 
will be seen that, starting from ,at the foo’ 

‘the Kahlemburg, it passes through the flat lands |Parthwork —... © |... | 1,886,800 cub. yds. 6,204,900 cub. yds.|1,218,000 oub. yds.| 9,300,200 enb. yds. 
pf Prater with 2 slight curve towards the cit, A in —— f oli works, masonry, 895,300 ” 10,722,400 »” 295,800 » 13,913,500 ” 
order that the navigable channel holdin generally to| “fascines, piling, &c.,... .:: .| 247,600 ,, 30,900. ,, 74,600 ,, 353,100. ,, 
the outside of the curve may He nentost eS e town, and pew P na liking’ am 1350 td i 

ilitate ti mo olding... ~ s “ éco PFN 4 
*t rh sed netting, oa she vat Theaew line |Revetments Lb 7] 166,100 eab. pas. 24,200 cub. yds. | 130,500 cub. yds 540,800 eub. yds. 
cathe te Danube the ide of ecenfcsey =] heen ik | agree | Salome oD | “Beas 
Btadlau, and follows its course as far as the island of Foundations compressed air 3600 =i, coil 3600 ,, 
Wiedenhaufen, through which it m1 caters a ot. long . aula sam $e sa,ene 

. . " ill A be te: ih . Din. > oo » 

tere nearly 9 ag the right bank ote Fascine work ies - wes 68,300 cub. yds 26,600 cub. yds. 94,900 cub. yds. 
have been constructed quays, public baths, and docks; Blasting cartridges ... 650 ft. 42,607 ft 10,068 ft. 53,325 ft. 
and on the opposite side, at some distance from the 
bank, a protecting dyke has been made to d the | plete, and to make adam on the left bank to a|in one side of thelock as shown. ‘This part of the 


great plains of Marchfeld against flood. The following 
are the leading dimensions of the work as actually 
carried out, and which differ from those orignally 
proposed : The width between the right bank and 
the dyke, before mentioned, is 2462 ft. The head of 
the earthwork on the Vienna side is 561 ft. from the 
top of the side slope, and is 20 ft. 8.75 in. above the 
zero line marked on the sections. The dyke on 
the opposite bank is of the same height. This latter 
is formed with an inner slope of 1 to 2, and an outer 
slope of tol. The hearting is 15 ft. 7 in. thick 
atthe top. The formation for flood levels is, on 
the left bank, 6.23 ft. above zero, and on the right, 
at the foot of the dyke, it is 8.2ft. The actual 
channel was intended to be made 1037 ft. in width, 
but this was reduced to 933 ft., and experience has 
shown that this width is quite sufficient. The depth 
vwaries from 8.3 ft. to 11.4 ft., and the mean slope is 
1 in 2272, and the speed of the current varies 
according to the state of the river, When the level 
of the latter is at zero, the speed of the current is 
about 8 ft. per second. The sides of the channel are 
sloped with an inclination of 2 to 1, and they are 
revetted throughout in stone 93in. thick, with a 
banquette on top 39 in. wide. The revetment 
descends 36 in. below the zero line. On the right 
bank there are made a number of stairways, givin 
access to.the water, some of which are large an 
made in granite, the majority, however, are of a 
smaller character. On the left bank the steps are 
replaced by — descending into the water. On 
the right bank the ground has been raised until it 
reaches the same height as the dyke on the left 
bank, and it thus protects the district beyond from 
submersion. The space nearest the river is devoted 
to depéts for merchandise, baths, &c. Beyond this 
zone, which is about 230 ft. wide, a r parallel 
to the river has been made, which serves as a means 
of .communication between the buildings just 
alluded to, and also between the various railways in 
the vicinity. Thus the Staatsbahn and the Sudbahn 
join it near the Stadlau bridge; the Nordbahn 
near its own station, and the Nordwestbahn and 
the Franz-Josef Bahn near Musdorf. The West- 
babn will also soon bein connexion by crossing the 
Vienna Canal at the Kaiser-Ebersdorf. Besides this 
there is also another road, intended for. the ac- 
commodation of the building ground, which will 
become valuable in the course of time. 

The new channel of the Danube is crossed by five 
bridges, of which the spans are 250 ft. long ; the ex- 
tensions of these bridges over the low ground on 
each side are made with s of various lengths, 
those on the right bank being large, on account of 
the requirements of traffic. Two, the Franz-Josef 
and the Crown Prince Rudolf bridges, are for road 
traffic; the three others are railway bridges, and 
serve the Nord-West, the Nord, and Staats lines. 
All of these structures are of iron carried on 
cylinders. 

It was intended from the outset to divide the 
regulation works of the Danube into several in- 
dependent sections, and to commence ag quickly as 
possible those parts which would require the longest 
time for-theic exeeution, and for which five years 
were accorded, - Amongst the most. important were 
the works-intended to control the water ply, to 


Wad fovtien ln elias level in summer, -to- pre- 
; ae These consisted oy Be 
oF ae Nordorf, and: a great 

d floatix .- The different. sections com- 
prised the following works : ay Wand 

1. Lo-destroy the then existing protection works 
onthe left bank and to form new banks as far as 
Roller, te close the old .bed above the Florisdorf 
bridge after the new channel below Roller was com- 





point opposite the village of Kahlembergerdorf. 

2. To make cuttings mou the grounds of the 
Prater from Roller to the Stadlau bridge. This 
being the most important part was commenced first. 
This section also comprised raising the ground on 
the right bank, the rest of the dam on the left side, 
the landing stages, baths, and protection works. 

3. This included cutting through the: island of 
Weidenhaufen, extending to Schneider Island, and 
— the old bed of the Danube above Weiden- 
haufen. 
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The undertaking involved, as may be imagined, 
formidable works in dredging, earthworks, &c., 
which call for a special description, and the chief of 
which are named by M. Hersent in his monograph as 
follows: 1. The Nussdorf lock ;.2. The quays; 3. 
The baths ; 4. The destruction of the old works 
opposite Nussdorf; 5. The opening of the new bed 
to Roller; 6. The closing of the old bed near Floris- 
dorf; 7. The closing the old bed above Weiden- 
95 We will proceed to notice some of these in 
order. , 

1. The Nussdorf Locks.—This work was necessary 
in order to prevent the ice accumulation in the 
winter from entering the canal, and to divert from 
the city the disastrous consequences of floods caused 
by freshets. The drawings, Figs. 2 to 4 on the 
a page, show the construction of this 
ock. The side walls are. founded on cylinders 
sunk down to the gravel to a depth of 31 ft. 
below zero, and the top of the abutments of the 
lock are 15 ft. -6 in. above the same level. The 


distance between the side walls is 155 ft. 10 in. The |; 
invert of the lock is of béton; set in Portland cement |, 


4 ft. 1} in. thick, the foundation a Be 
shown on the plan,’ The level of thi 

12. ft. 9-in. below zero ; below « that of; the 
invert, at the entrance to the lock; the is made 
of heavy stonework laid at the same level. 


piles, as 
invert, is 


entrance to the lock is closed by  a-caisson; the 
3 place, is shown on the 
oe ye Re m rest ip’ Tecesses 
ormed in the side of the lock, and the latter is closed 
only during the winter, while in ‘the summer - the 
caisson is removed and placed in a recess formed 


position of which; when in 





The | group, and these also were 
tractors 


work has now been completed four years, and 
it has resisted the action of the ice with per- 
fect success; water and small pieces of ice can pass 
freely under it, but the larger masses which are 
brought down the river every year are diverted 
LB and pass along the main bed of the Danube. 
This work was carried out under the direction of 
Baron Engerth. The foundations of the barrage 
at Nussdorf consists of iron caissons of different 
dimensions. That on the right bank is rectangular, 
81 ft. long and 18 ft. 7 in. wide; this was sunk 
upon the old works, which were removed gradually 
on ——s the new foundations, a complication 
which rendered the operation a difficult one. On the 
left bank the wall is 99 ft. long and 18 ft. 7 in, wide, 
with an enlargement on the side towards the canal 
for the lock gates. The irregular form of this work 
involved special difficulties in its construction. 

2. Quay Walls.—On the right bank of the new 
channel there are nine sections of quay wall, col- 
lectively making a total length of 4260 ft. These 
walls are founded on béton 12 ft. 6 in, thick laid 
between the sheeting piles at the back and 
front of the work, the latter are 12 in. by 12 in. 
The bottom of the foundation is taken to a depth 
of 14 ft. 6 in, below zero, it is 28 ft. thick, so 
that the masonry is commenced 6 ft. 6 in. below 
zero, or practically at low water level. The height 
of the wall above zero is 12 ft. 6 in. The wall 
is faced and coped in granite, the remainder being 
in ashlar. For a depth of 2 ft. below the foot of 


the wall the béton is made in Portland cement. 


The section of the wall, Fig. 5, shows the con- 
struction. From this section it will be seen that 
the slope given to the face of the walls is 1 in 10, 
and at the bottom it sets back 2ft. A stairway, 
shown in plan, Fig. 6, is constructed at the end of 
each quay. 

3. The River Baths.—Two river baths were con- 
structed as a part of the scheme, the one nearly in 
the same position as the old Kaiserwasser baths, the 
other near the Franz-Josef bridge. The baths 
comprise a basin about 600 ft. long and 167 ft. 
wide, with inlet and outlet channels, which allow 
a constant flow of water during the summer ; in the 
winter these channels aré necessarily closed. The 
Kaiserwasser baths include besides this main basin, 
two smaller ones with. movable bottoms for the 
School of Natation, a large number of private baths, 
and a great washing depét. The basins of these baths 
are formed in the same way as the quay wall, and 
the buildings are either of brick or wood. The 
Military School of Natation is also provided with a 
large bath on the right side of the new channel, 
which replaces the one previously in existence at the 
Kaiserwasser. This bath is in concrete, and has 
been made below the 2 occupied by the Vienna 
Docks. The water for this bath is not supplied direct 
from the river, but by means of wells 10 ft. in dia- 
meter and 26 ft. deep. These were sunk by means 
of dredging; the lining of the wells is of béton, 
resting on a base ring of iron. Pumps are connected 
with each shaft for transferring the water into the 


The seeond group of works above alluded to was 
first contracted for, and in October; 1869, the Com- 
—_ a es to ap ys “ ; and 
Hersent. duly, 1873; | group of works 
;was put into ion as well as those of the third 
secured by the-same con- 
stors, whese-reputation ‘was - ~consider- 
able, from: the extensive works they previously 





carried out. The ‘one -we are consid has cost 

over two millions sterling; Table-No: I.-given sbove 

is a résumé of the various parts of the und f 
The work which was opened on the 30th of May, 
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1875, has produced the following results: it has 
brought the Danube considerably nearer to Vienna ; 
the consolidation of the new banks prevents shift- 
ing of the current, and preserves a vast extent of 
fertile ground from being useless; the inundations 
which used to be so frequent are now entirely pre- 
vented. We shall in another article proc to 
describe the execution of the work. 








TELEGRAPHIC APPARATUS AT THE 
PARIS EXHIBITION.—No. V. 

SriLu keeping to the wall, the next stall past that 
of the ‘Société Anonyme Telephones-Bell” is that 
of M. Jarriant, the well-known electric bell-maker 
of the Rue de Morny, Paris. The bell-pulls and 
the press buttons of wood, ivory, and painted 
porcelain on view are very elegant in design. The 
tablet indicators are mounted on a base plate of 
metal instead of wood to prevent disadjustment by 
difference of expansion on heating. Jarriant also 
shows some very ornamental lightning rods. On 
this side of the hall there is less to interest the 
telegraph engineer than on the other; electric and 
pneumatic bells predominating here. After Jarriant’s 
come the stalls of MM. Chauvin and Marin-Dartel, 
Boivin (bells), Legay (wires and cables), De Com- 
bettes (bells), Cassanova (pneumatic tubes and 
bells), Courtot (very neat bells and speaking tubes), 
Douce and Son (bells). In the way of novelties M. 
Boivin exhibits a patent electric target built up of 
sections electrically connected to a mark indicator, 
which can be placed beside the shooter. When a 
bullet strikes any particular section of the target it 
is forced back by the impact, and making contact 
completes an electric circuit, which registers the 
number of marks scored by the shot. . de Com- 
bettes exhibits a temperature alarm consisting of a 
mercury thermometer, horizontally balanced on a 
pivot, so that when the mercury column reaches a 
certain degree the balance is upset and an electric 
contact established which rings a bell, or otherwise 
gives warning. Proceeding onwards we pass in 
succession the smaller stalls of MM. Milde, Pelle- 
tier (bells), Pillivuyk, Nache and Pepin, Franche 
Comté (galvanised iron wires and brackets), Sauteur 
(who exhibits one of Reynier’s electric lamps with 
carbon disc electrodes), Gaiffe (ordinary electrical ap- 
paratus), Leguay (wires and bobbins), and Clement, 
who exhibits an iron safe with pneumatic lock. In 
the stall of M. Postel-Vinay, which comes next, we 
remark a wall board containing a full set of the 
larger construction tools together with a leather 
knapsack of finer tools; a neat needle instrument 
table of oak, comprising the receiver, key, point 
lightning protector, two bells and two galvano- 
scopes ; a handsome mirror speaking galvanometer 
cased in ebonite, with nickel pla’ stem. and 
magnet: There is also on view here a Hughes 
printer, with twenty printing discs on the same 
axle, designed for printing twenty copies of one 
message locally. It is a fine specimen of construc- 
tion. In the next stall M. Dumoulin-Froment 
exhibits several well-made Morse and Hughes in- 
struments. 

The stall which follows is that of MM. Digne 
and Diverneresse, who, along with M. Breguet, ran 
as the best electrical mechanicians in France, They 
exhibit a variety of Morse instruments employed by 
the French Telegraph Administration, notably a 
small Morse adopted by the Administration since 
1875 for service in country towns. It is about 
15 in, long by 6in. high, and 5in, wide, and the 
paper is pressed up against the marking disc by the 
end of the armature, which is curved u ward, and 
formed into a triangular knife edge, is size is 
made portable by being fitted into an oaken case, 
‘and provided with a belt or handle. A larger 
Morse, also used by the French Telegraph Adminis- 
tration on long circuits, and having a re ay attached, 
is also on view. It can be fitted into a portable 
case with folding sides, and drawer for adjusting 
tools, about 18in. long, 12in, high, and 7 in. wide. 
These instraments are finely executed, There is 
here also a mild telegraphic curiosity in the shape 
of a manipulateur a cadran, as the electro-magnetic 
dial manipulator, formerly mentioned, is termed 
with corresponding needle instrument, both having 
pre ger _ pany Tarkish, and Arabic cha- 
racters. Itis desi for service in Algeri 
other Mahomedan Coubttlen: aren 

‘The form of Daniell’s battery, recently con- 
trived by D'Ubigni, an Italian, is also exhibited by 
MM. Digney and Diverneresse, The outer vessel 
of this cell may be described as an ample glass 
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cylinder 4in. wide, contracted at its middle, to one-, 
third the: diameter, after-the fashion. of-a-sand-g’ 
The zinc pole, which is a flat cylinder, rests in the 
upper wide portion, the copper pole, which is a flat 
spiral ribbon, rests in the wide bottom part of the 
vessel, the electrode from it passing upward through 
a central hole castin the zinc, C of sulphate 
of copper strew the floor of the cell, and the blue 
solution surrounds the copper pole, but is prevented 
from diffusing upward to the zinc pole by the narrow 
neck of the jar. The sulphate of zinc solution 
surrounding the zinc pole therefore remains com- 
paratively pure, and waste of zinc by local action is 
thereby saved. 

The next and last mural stall is that of M. E. 
Deschiens, who likewise exhibits a considerable 
variety of apparatus, including Hughes’s instrument 
and Morse’s. 

At the far end of the annexe there are a number 
of small detached stalls in two groups, comprising 
exhibitions by the following ers: MM. De 
Tiseyrat, Tournade, Baudet, Callaud, Mouchel, 
Dusseau, Dusset, Camacho, Legu, Paris, Barbier, 
Lebourneau, Guenot and Dubois, Bigeon, Dolmaire, 
Vauzelle, Guérin and Son, Canson, Preisch, De- 
laurier, and Guerot. Of these M. Vauzelle exhibits 
a number of specimens of prepared carbon and 
= for various purposes, including the electric 
ight; and M. Gerot exhibits Delaurier’s bichromate 
battery, which in France has gradually taken the 
lace of Bunsen’s for electro-plating, by;reason of 
its great economy and the absence of deleterious 
fumes, Thiselement consists of azinc and two or more 
carbon plates enclosed in a us pot; the exciting 
liquid being a solution of bichromate of potash, 
sulphate of soda, sulphate of iron, and sulphuric 
acid in water. It is contained in the porous vase 
next the carbon, and water is placed in the outer 
vessel around the zinc. It is known that water 
alone only dissolves one-tenth of its, weight of bi- 
chromate of potash; butin presence of the other 
salts it dissolves more, because the sulphuric acid 
being in excess, the more soluble salts, bichromate 
of soda and persulphate of iron, are produced. In 
order to prevent the current — by a deposit 
of oxide of chrome on the plates, the proportions of 
chemicals are so calculated as to permit the oxide to 
be dissolved in proportion as it is produced, Accord- 
ing to Count Du Moncel, the electromotive force of 
a uintstar element working for five consecutive 
days through 40,000 ft. of telegraph wire averaged 
9.064, taking the Daniell element as unity. On 
first charging, the electromotive force had been 
equivalent to 2.162 Daniell’s, and eighty hours after 
the trial in question it had recovered the value of 
2.130 Daniell’s. The resistance of the element on 
first charging is equal to the resistance of 2300 ft. 
of line wire, but it falls on being worked to that of 

1200 ft. 

Besides these small stalls there are in this part of 
the hall four large stalls in groups of two, namely, 
those of M. Walker and M. Rattier and Son, and 
those of MM. Crespin and Felbinger and M. Menier. 
M. Walker exhibits some fine electric clocks and 
other apparatus; MM. Crespin and Felbinger, a 
complete pneumatic despatch ye gree The neigh- 
bouring stalls of Rattier and of Menier are devoted 
to samples of india-rubber and gutta-percha insulated 
wires and cables, insulators, battery jars, and other 
works in ebonite—the display of Menier being 
especially fine. The specimens of cable are so 
dressed at the ends as to show the different layers 
of material. Several specimens of the Paris under- 
ground wire are to be.seen here. It is formed of a 
seven-wire copper straudinsulated with gutta-percha, 
Over the latter is wound a cotton tape steeped in 
sulphate of copper solution and dried, to preserve it. 
Over the cotton is laid a layer of tanned hemp, then 
a wrapping of tarred. tape, then, another layer 
of tanned hemp, then tarred tape again, and, lastly, 
the whole is enclosed in a lead Pipe. In another 
form the lead pipe is overlaid with steel wires and 
bitumen compound. The lead Pp s are hermetically 
closed, so that moisture is excluded, and the cables 
appear to last indefinitely. -Menier also exhibits a 
very neat ebonite insulator for military purposes, de- 
signed by. M. Clérac.. The diagram in the next 
column gives aside and top view of it; The line wire 
is fastened to it by being bent round the horn a and 
the hollowed ends 4 of the parapet which runs half 





round the top.” The electrical trophy of hard rubber, 
which stands in the centre of the annexe, decorated 
with imitation cables, inscribed with the names of 
famous electricians, andsurmounted by a gilded globe 
and semaphore, is also a contribution of 


nier’s. 
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Salone to 
the Compagnie du Phoenix, are situated at No. 7, Rue 
du Theatre, Grenelle, Paris, within ten minutes’ walk 
west of the Exhibition building. They comprise an 
area of about 200,000 square feet, and consist of fac- 


tories for the preparation and manufacture of india- 
rubber and gutta-percha goods of all kinds, as well as 


i¢ 


insulated wires and cables.. The employés at present 
edatthe works number 20 officers, 200 workinen 
for the heavier work, and 80 women for the lighter 
work. Three steam engines, equivalent to 200 horse 
power, are in requisition daily. The works are — 
clean and well kept, and a pretty garden wi 
flowering acacia trees adds an element of beauty 
which is in general s to cable manufactories 
in England. One need not expect to see anything 
like the array of cable machines and testing = 
pliances there which is to be seen at some of the 
great factories on the Thames; but there is an 
interesting variety of small machines for taping, and 
hemping subterranean and leading wires. The 
rubber and caoutchouc is prepared from the raw 
material in opposite halves of one large bing 8 

The Para rubber is first soaked in tanks full of 
warm water, to soften it, and then is cleaned and 
broken by being passed several times between two wet 
iron cylinders. One of these cylinder machines 
“hb ” or tears the rubber apart by means of a dif- 
ferential velocity in the rollers, When the rubber is 
sufficiently cleaned by this process, it is steeped in 
warm water, then welded again by being 
through rollers heated inside by a circulation of 
warm water, When rendered sufficiently — by 
this process, the rubber is mixed with flowers of 
sulphur and rolled into sheets. It can then be used 
for piping, belting, &c., and the application of steam 
is sufficient to vulcanise it, For the latter purpose it 
is put into a boiler and exposed to the action of super- 
heated steam for a number of hours. 

The gutta-percha, which comes from Macassar, 
Java, and other parts of the East Indies, is cleaned 
in a similar manner by means of rollers and boiling 
water. After cleaning, it is masticated between two 





ribbed rollers which express the water, It is 
‘then filtered by being put into a hot iron cylinder, 
and forced by a piston iocak a double thickness of 


coarse wire gauze and a perforated plate. It squirts 
through the holes in the plate in soft sticky threads 
like vermicelli, leaving a mass of foul matter on the 
inside of the strainer, It is then dried and formed by 
oo into a block which is ready to be melted 
own for application to wires. The wire coating is 
carried on in an annexe to the workshop. ‘Lhe 
wire, of Lake Superior copper, is supplied to M. 
Menier by M. Mouchel, who exhibits at his stall in 
the Exhibition some specimens of copper wire ¢yth of 
a millimetre in diameter, and a speciality in golden 
‘+ chignons’”’ of copper wire finer than hair, ‘Thecon- 
ductivity is given as from 95 deg. to 98-deg. per cent. 
of pure copper. wire is coated in the usual way 
by drawing it through chambers containing the 
melted , nee and cooling in water after- 
wards.. e subterranean cores are made in lengths 
of 1640 ft. and 32804t,. They are tested in-water 
maintained during the year—by ice in summer and 
hot water in winter—at a constant temperature 
of 14 deg. Cent. The ordinary Paris’ subterranean 
core is a. seven-wire strand, 0.5 millimetres in dia- 
meter, and coated with gutta-percha to a diameter 
of 4.5 millimetres, The subterranean core “for 
longer lines, such as that from Paris to srelh as isa 
seven-wire strand 0.7 millimetres in diameter, coated 
to a thickness of § millimetres, To give some idea 
of the insulating power of Menier’s cables we may 
mention that the Havre to Honfleur cable of five 
conductors, each a seven-wire strand 0:7 millimetres 
in diameter, covered with gutta-percha toa diameter 
of 7 millimetres, gave an insulation r, 2 of 
from 500. to 600 megohms per kilonietre, at the end 
of the second minute of -electrification, ‘and’ reduced 
to 24 deg. Cent. - ewes 
The shop where the wires are served, id; and 





plaited, contains a great many machines at work. 
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AUSTRIAN LOCOMOTIVES, AT THE PARIS EXHIBITION; FIREGRATES FOR SMALL COAL. 


Fig. 1. 
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Fig. 7. 
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These are partly of iron and partly of wood, but do 
not differ gee ww far as we could see, from 


those in use in England. Menier has also several 
large cable machines. Each of these is provided on 
the Se a conical — . whose surface “ — 
grooves like a purring tool. e 
Stject of these grooves is to guide the iron sheath- 
ing wires as they come together over the cable, and 
keep the spiral lay of wires as even and smooth as 
possible, a result which does not always take place 
when this contrivance is absent, as frequently 
wagons in England. A large yard attached to the 
works gives evidence of their scope for extension. 
A long narrow shed skirting this yard is used for 
encl the subterranean cores in lead ipiio ; 
The core is threaded by a wire and pulled ug 
about 100 yards of piping at a time, by means of a 
small engine. Near this shed there are also two 
brick bpna v4 tanks, each about 3 metres deep for 
cable. 

M. Menier does a large business in the manu- 
facture of india-rubber and gutta-percha tubing, 
belting, discs for turbines, plates and sheets, bottles, 
pails, invalid conveniences, and other articles, as 
well as in hard rubber or ebonite. He supplies the 
army, navy, and intetior departments of France, 





























the French, Italian, Russian, and other telegraph 
administrations, and various railway companies. 
His cable work has been, with the exception of the 
Havre to Honfleur coast cable, about 9 miles long, 
and a short cable for the Senegal river, almost 
entirely of a subterranean kind, he having made 
within the last five years over 600 miles of under- 
ground cable. We are informed by him that with- 
out extending his works he could at present turn 
out 100 miles of ocean cable, 60 miles of under- 
ground cable, and 100 miles of torpedo cable 
per month, M. Menier does a ye any cable 
ships of his own, but he is enabled to charter either 
of the steamers Charente or Ampere, belonging to 
the French Telegraph Administration, for this 
oy ewe and we believe he has recently tendered 
or the making and laying of the projected cable 
between Antibeset, on the south coast of France, 
and St. Florentin, in Corsica. 


LOCOMOTIVES AT THE PARIS 
EXHIBITION .—No. VI. 
AUSTRIA AND HuUNGARY—(continued). 
WE must now deal with the locomotive engine 
details, of which so many interesting examples are 
shown in the Austrian annexe, and we propose in 
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the first place to speak of those exhibits of the 
Austrian State Railway Company which relate to 
the employment of small coal as fuel. These 
exhibits consist chiefly of drawings, but they are of 
a interest on account of the success which 

as attended the employment of this class of fuel 
since its use was regularly taken up in 1873. To 
show the progress which has been made in this di- 
rection we may state that in 1872 the Austrian 
State Railway Company used 22,240 tons of what— 
for want of a better term—we may call “large 
fuel,” namely, coal in fair sized lumps, coke, and 
lignite. In 1873—the year of the Vienna Exhibition 
—the quantity increased to 28,406 tons, but the 
employment of the small coal was then fairly intro- 
duced, and in 1874 the quantity of “large fuel” 
dropped to 5212 tons, in 1875 to 250 tons, and in 
1876 to 71 tons only, while in 1877 small coal alone 
was used. 

The coal employed is of three kinds, namely, the 
small coal from Kladno, the small coal from Steyer- 
dorf, and the mixed coal from Rossnitz, this latter 
containing about 5 per cent. of “nuts.” The 
Kladno coalfield is in Bobemia, a very short dis- 
tance to the north-west of Prague, and the coal is 

r, burning with a short flame, and coking with 
ifficulty. It contains from 18 to 22 per cent. of 
stones and ashes, and is slightly sulphurous, The 
Steyerdorf coal, on the other hand, is obtained at the 
extreme south-east of the Austrian territory, and 
is a semi-bituminous fuel burning with a long flame, 
and making excellent coke. It contains very little 
sulphur, and from 8 to 10 per cent, of ashes. 

The Rossnitz coalfield is near Brinn, about 
90 miles north of Vienna, and the coal, whichis very 
caking, contains from 20 to 25 per cent. of incom- 
bustible matter, and a great deal of sulphur. It can 
be coked, but the product is of bad quality. Used 
alone the Rossnitz coal is not of service, but 
mixed with the small Kladno it corrects some 
of the defects of the latter, and gives good results. 
According to the Austrian State Railway Company, 
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the coals above mentioned have the relative evapora- 
tive values shown in the annexed Table No. I. 

The only thing which has been found ar 
essential to the attainment of successful results wi 
the small coal has been the provision of very large 


appears to be really necessary being the provision of 
ample firegrate 


practice two new classes of engines ie oa 
placed on the Austrian State lines for working heavy 


area. 
ince the use of small coal has become a 
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grate surfaces. It has been found desirable to in- 
troduce other modifications of detail, and certain 
special provisions of which we shall speak presently, 
but these modifications, although conducing to con- 
venience in working, are not essentials, all that 





traffic, and although no examples of the engine 
are exhibited at Paris, they are represented by 
drawings, and it may be of interest here that we 


should give some particulats of them, One of these 


TaB_z No. I.--Relative Values of Fuels. 











Faw pede Kladno Small Coal 
Class of Coal. ae we | logy 
Kladno, large és 87 68 
cn 3 
sae : be. 100 78 
Rossnitz, mixed} 135 105 








while the other class, introduced in 1877, has six- 
coupled wheels. 

Of the eight-wheeled class there are at present 
thirty engines at work and ten more in course of 
construction. They have outside cylinders and out- 
side valve gear, the cylinders being 184 in. in diameter 
and the stroke of pistons 244 in. The wheels are 
8 ft. 10.65 in. diameter and the axles are all under 
the barrel of the boiler, the total wheel base being 
12 ft. 5.83 in., and the leading and trailing axle-boxes 
having each a lateral play of 0.8in. From the above 
given dimensions it follows that the engine is capable 

q 18.5°x 24.758 _ 

of exerting a pull of aa 182.5 lb, for 
each pound of effective pressure per square inch in 
the piston. The boiler pressure is nine atmospheres 
effective, or say 132 lb. per square inch, and assuming 
a mean effective pressure in the cylinders of 100 lb. 
per square inch, the engine would be capable of exert- 
ing a pull (less internal frictional resistance) of 
18,250 lb., or a little over 8 tons. On the other 
hand, the weight of these engines empty is 39.35 
tons, or 44.9 tons in working order, so that the ad- 
hesion is well proportioned to the cylinder power. 
The weight empty and in working order is dis- 
tributed as follows : 


In Working 
Empty. Order. 
tons. tons. 
On leading wheels 10.55 11.2 
», Second sy, ese ey 10.1 11.2 
», third » (driving)... 9.4 11.3 
», trailing ,, ies eos 9.3 11.2 
Total 39.35 44.9 


The pull of the engine, we may mention, is taken 
from a point midway between the third and fourth 
axles, there being pivoted at this point a strong 
transverse beam, which is conn by side links, 
assing along under the footplate, to a similar beam 
behin the firebox, and the coupling to the tender 
being attached to the centre of this last-mentioned 
beam.* In view of the employment of small coal, 
however, the proportions of the boilers form the chief 
point of interest in this class of engines. The chief 
particulars are as follows: ; 


ft. in. 
Diameter of barrel (outside) ail os thee. 8 
Number of tubes... “ie oo. = 195 
Length of tubes between tube plates ... 16 4} 
Diameter of tubes outside .., eee wo OO 2.05 
on - inside .., oe io Oe 
og of firebox at bottom one oo + 1 
Width 9 » os » 8 4 
Height ” e oe 5 2.2 
. ft. 
Heating surface: Firebox... _.., 102.5 
Tubes (outside) 1711. 
Total , phe «» 1813.5 
Fi te area ois eo ‘se ies 19.9 
Flue area through tubes disregarding 
ferrules... ses gee “ta sen 3.8 
wera 2 se of Feeney, Cee 1 ting 1.72 
io of firegrate area ea z 
surface ... Be di re oo. 1:91.18 
Ratio of flue area through tubes to fire- 
grate area ... a oda 7s we Ls: 5.24 
Ratio of sectional area of chimney to fire- 
grate area ... ai bel Rie ose! ht ee 
Ratio of firebox surface to tube surface... 1: 16.69 
Area of blast nozzle, maximum ..., .. 25.7 sq.in 
a » minimum ... vos 6B 5 
Ratio of maximum blast nozzle area to 
area of piston __... ae a 
Ratio of minimum blast nozzle area to 
is one — poll Gi a tes tit : 53.8 
apacity of steam ith water line 
4.13 in. above firebox) i 73.1 c. ft 


Capacity of water s: (with water line 
13 pod top of Rrebox) — 


dia 5 BOM is ag 
We shall have something to say of these boiler 
proportions after we have given the chief dimensions 


* A locomotive fitted with a similar arrangement to that 
here described was shown at the Vienna Exhibition of 1873. 
It was constructed by le and Co., of St. 
Denis, and was illustrated on pages 442 and 443 of the 








classes, introduced in 1875, has eight coupled wheels, 
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of the new type of six-wheeled coupled engine to 
which we have referred above. 

Of the six- wheeled coupled class introduced in 1877 
there are now twenty engines atwork. Like the eight- 
wheeled engines they have outside cylinders and all 
the axles under the ol of the boiler, and they 
are also fitted with the arrangement of draw-gear 
which we described in connexion with those engines. 
The valve gear, however, is inside instead of out- 
side as in the case of the eight-coupled engines. The 
cylinders are 17.72 in. in diameter with 25.59 in. 
stroke, while the coupled wheels are 4 ft. 9 in. in 


diameter. The tractive force is thus HBS = 
141 lb. for each. pound of effective pressure per 

uare inch on the pistons. With 100 lb. mean 
effective pressure in the cylinders. (the boiler pres- 
sure is 132 lb. per square inch) the tractive power 
exerted would thus be 14,100 1b., or about 6.3 tons, 
while the weight available for adhesion is 38.2 tons. 
The distribution of the weight in working order is 
excellent, as will be seen from the following data: 





In working 
Empty. Order. 
tons. tons. 
On leading wheels ... 10.97 12.75 
» driving ,, . 11.37 12.70 
»» trailing ,, 11.86 12.75 
Total weight 34.20 38.2 


The total wheel base is 11 ft. 2.65in., and the 


leading axle has a lateral play of 0.55in. The chief 
dimensions of the boiler are as follows : 
ft. in. 
Diameter of barrel (outside) 4 32 
Namber of tubes bee i 
gti ab between tube plates 14 11.1 
a outside "A * 0 2.05 
” 89 inside ose 0 1.89 
1a of firebox at bottom 5 10.9 
Width va Pi 8 5.3 
Height am pm 5 0.4 
Diameter of chimney 1 as 
sq. ft. 
Heating surface: Firebox a 98 
Tubes (outside) 1394.6 
Total ... 1492.6 
Firegrate area... a an a 20.3 
Flae area through tubes (disregarding 
ferrules) ... at sad aes one 3.4 
Sectional area of chimney ee ose 1.63 
Ratio of firegrate area to total heating 
surface ... eve one cea we =1:3:,73.5 
Ratio of flue area through tubes to fire- 
grate area ove oa ee a, oa © 
Ratio of sectional area of chimney to 
area... bes es -- 1:12.46 
Ratio of firebox surface to external tube 
surface ... se ase “a wo 122148 
sq. in. 
Area of blast nozzle, maximum 25.7 
-_— _ minimum Sod 4.96 
Ratio of maximum blast nozzle area to 
area of piston... as a fe 1: 9.53 
Ratio of minimum blast nozzle area to 
area of piston : ton ove 1 : 49.6 
On ; . . cub. ft. 
pacity of steam space with water line 
Pn. in. — top of = ae 56.9 
pacity of water spaces with water line 
4.13 in. above top of firebox ... oes 141.3 


The chief points to be noticed in the proportions 
of the two classes of boiler above given, are the 
large extent of firegrate area for the size of the 
engines, the enormous heating surface in proportion 
to this firegrate area, and the large proportion of 
tube surface which this heating surface comprises. 
The large firegrate area is undoubtedly a necessity 
considering the character of the fuel, but the large 
proportion of heating surface appears to us to result 
more from the practice of placing all axles under 
the barrel of the boiler, and the great length of 
barrel to which this practice leads, than from any 
necessity which really exists for so large a surface. 
This is noticeable in comparing the particulars of the 
eight-wheeled with those of the six-wheeled engine, 
the necessity of accommodating the four axles of the 
former under the boiler barrel having ted to the use 
of tubes no less than 16 ft. 4} in. long, and a heating 
surface equal to 91.13 times the grate area, whereas in 
the six-wheeled engine it is but 73.5 times the area of 
the grate. In considering this matter it must be borne 
in mind that although the grate areas are so large the 
quantity of fuel burnt on them per unit of area is 
much less than in locomotives using better fuel, and 
hence that even with a proportion of heating surface 
to grate, such as is generally adopted in this country, 
each square foot of heating surface would be called 
upon to transmit a smaller amount of heat than it is 


bered that when burning small coal the firebox tem- 
= is probably lower than it would be with 

tter fuel, and hence the efficiency of the heating 
surface per unit of area will be somewhat reduced. 
Setting this reduction of efficiency against the re- 
duced amount of work which each square foot of 
heating surface is called upon to perform, we are in- 
clined to believe that locomotives burning small coal 
would do equally well with much shorter tubes and 
leas heating surfaee, and we trust that some of these 
days this will be fairly tried. The saving in first 
cost to be effected by a reduction in the length of 
the tubes is no unimportant matter. 

The boilers of the engines of which we have been 
speaking are of Martin steel made at the company’s 
works at Reschitza; the tubes are of brass and the 
fireboxes of copper, while the smokebox tube plate 
is also of copper, it having been found that those 
tube plates, if made of iron, suffered very rapid 
deterioration, a circumstance which was perhaps 
due to some extent to the practice—of which we 
shall speak hereafter—of injecting water into the 
smokeboxes to extinguish sparks. 

During the year 1877 the average weight of the 
trains hauled by the eight-coupled engines was 499 
tons, and of the trains taken by the six-coupled 
engines 346 tons, these latter engines taking in- 
differently ordinary or fast goods trains on the easier 
portions of the line or mixed and passenger trains on 
those parts with heavier gradients. The consumption 
of small coal with the two classes of engines has 
averaged as follows, the results being very good : 


Tass No. II. 

















Eight-Coupled Six-Coupled 
ngines ines. 
2/4, lal? 
og | 4 oa 
33 | B83 |33| 53 
i? | a- |M°} a? 
lb. lb. | lb. lb. 
Coal consumed per train 
mile oils oe ...| 89.5 | 63.7 58.3 59.0 
Coal consumed per 10) 
tons hauled one mile ...} 19.0 | 9.9 | 17.3 13.7 
Cost of coal consumed per| d. & i 36 d. 
train mile oan | 6.35) 7.45 4.14 5.52 
Cost of coal consumed per | 
100 tons hauled one mile 1.85) 1.16 | 1.23} 1.30 





In using this small coal the practice is to fire 
frequently and in small quantities at a time. The 
Secbenee are somewhat shallow, the grate being but 
a short distance below the bottom row of tubes; 
this arrangement has been adopted because the 
deep fireboxes formerly used were not found to give 
good results, and the reduction in depth is important 
in another way as it serves to reduce the weight 
overhanging the trailing axle. The fires are kept 
thin, the thickness with the Steyerdorf coal vary- 
ing from 3} in. to 4in. at the front of the grate, and 
from 4 in, to 43 in. at the back, With the Kladno 
coal the thickness is somewhat greater, namely, from 
4 in. to 7 in. at the front, and from 4 in. to 8 in. at 
the back, while with the mixed Kladno and Rossnitz 
coal an uniform thickness of about 8 in. is adopted, 
except in the fast running four-coupled engines 
where a somewhat thinner fire is used. 

In Figs. 1 to 13 on page 86, we give engravings 
of the arrangements used on the Austrian State 
Railways for burning the small coal. Figs. 1 to 4 
refer to an arrangement of grate for burning Kladno 
coal, the bars being of cast iron and 6 in. deep by 
1.2 in. thick at the top, while the spaces are very 
wide, namely, about 1.4io. Figs. 5 to 8 on the other 
hand refer to a grate for burning Steyerdorf coal, 
the bars in this case being cast in — of three as 
shown by the section, Fig. 8. ‘The bars also are 
only 0.51 in. thick at the top, while the spaces are 
equal to the thickness of the bars, 

The horizontal grates shown by Figs, 1 to 8 are, 
however, now being discarded in favour of the 
arrangement of slightly inclined grate showa by 
Figs. 9,10, and 11. The grate in this case consists 
of two parts, the one fixed and slightly inclined and 
the other horizontal, but capable of being dropped 
by means of the arrangement shown. The bars of 
the movable portion of the grate are of cast iron, 
and are 0.8 in. thick, with spaces 0.63 in. wide, while 
in the inclined part of the grate the bars are of 
wrought iron 0.4 in. thick, the spaces being 0.63 in. 
wide in the case of engines burning Kladno coal, 
and but 0.4in. wide in ‘cases where Steyerdorf coal 


To prevent the occurrence of fires in the smoke- 
boxes with engines using this small fuel, they are 
| erway as shown in Figs. 9 and 10, with a per- 
orated copper pipe which extends across the front 
of the smokebox, and communicates with the water 
space of the boiler, so that water in the form of fine 
jets can be discharged into the smokebox when 
required. The smokebox is also furnished at the 
bottom with a hopper and slide, through which the 
cinders and small pieces of coal carried into 
the smokebox can be discharged. Bearing in mind 
the trouble which used to be sometimes experienced 
from fires in smokeboxes in the early days of coal 
burning in this country, and the manner in which 
this trouble has been got over, we are inclined to 
wonder that the Austrian engineers do not try the 
firebrick arch in the firebox now so universally used 
here. We have already remarked that deep fire- 
boxes, that is to say, fireboxes with the bottom row 
of tubes a good height above the grate, are stated 
not to have given good results on the Austrian 
State lines, but we believe that these results would 
have been different had these boxes been fitted with 
a firebrick arch, and we hope that the use of such 
an arch may some day be tried on the Austrian 
railways. 

To facilitate the cleaning out of the ashpans they 
are fitted with side doors, as shown in Figs. 1, 5, 
and 9, while arrangements are also made for dis- 
charging water into them to prevent ignition of the 
cinders. According to one arrangement adopted 
there is a branch pipe led to the ashpan from one of 
the feed pipes, as shown in Figs. 9 and 11, while 
another arrangement is to cause the overflow pipes 
from the injectors to discharge into the ashpan, as 
shown in Figs. 12 and 13. 

Turning now to some of the examples of locomo- 
tive details exhibited in the Austrian Annexe, we 
may notice first a portion of a boiler (see Fig. 14, 
page 89), of which the interior has been coated 
with lead by Mr. A. Oechme’s process. The object 
of this coating is to prevent internal corrosion, the 
various pieces of the boiler being first coated sepa- 
rately, and the joints subsequently being made good 
by the use of the blowpipe. The Austrian State 
Railway Company have now applied the process to 
the lower paris of the barrels of two locomotive 
boilers, and also to some portions of other boilers, 
chiefly the mud-pockets, where the corrosion is 
found to be rapid. The experiment is a very in- 
teresting one, and we hope at some future time to 
be able to record the results. 

The portion of a boiler to which we have been 
alluding also illustrates some of the standard 
features of the boilers made by the Austrian State 
Railway Company, one of these being the arrange- 
ment of ‘ belly stays”—as they are often called— 
for the firebox tube plate. Referring to Fig. 14 it 
will be seen that instead of allowing each iron socket, 
which is rivetted to the boiler barrel, to nearly reach 
the tube plate, as is very commonly the case, it is 
made to terminate some distance from it, and there 
is screwed into it a stay turned down between the 
threaded portions. These stays are 0.94 in. in dia- 
meter at the plain portion, and ].lin. in diameter 
at the threads, and each is ‘perforated for the greater 
part of its length by a hole 0.16 in. in diameter, so 
that in the event of fracture the failure is at once 
shown by leakage. The arrangement is a very 
good one. 

The ordinary firebox stays are all perforated from 
end to end by a hole 0.16 in. in diameter, but at the 
outer end this hole is plugged so that any leakage 
due to a fracture escapes inwards, These stays 
are all made of copper 1.02 in. in diameter at the 
threads and 0.98 in. at the centre portion. The 
copper used is all required to have a breaking 
strain of 24 kilogrammes per square millimetre 
(equal to 34,135 lb. per square inch) and to extend 
20 per cent. before fracture. Both iron and steel 
stays have been tried by the Austrian State Rail- 
way Company, but the results are stated to have 
been unsatisfactory. Fig. 14 also shows the form of 
mud-pocket employed. ‘This isa very neat pattern, 
the plate forming it being stamped into shape by 
hydraulic pressure. The joint of the cover is made 
by a lead ring, a cheap and handy form of joint 
which is universally adopted by the company of 
whose exhibits we are speaking. 

The boiler tubes used by the Austrian State Rail- 
way Company are all 52 millimetres (2.05 in.) in dia- 
meter outside and 48 millimetres (1.89 in.) in 
diameter inside, and they are all of brass, the com- 








with us, .On the other hand, it must also be remem. 


is used. 


position being 30 parts of zinc to 70 parts of copper. 
They are all fitted at the firebox end with copper 
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ends 5.12 in. long by 0.16 in. thick, as shown by 
Fig. 15, these copper ends being beaded over on the 
tube-plate but not ferruled, 

Figs. 16 and 17, page 87, illustrate a form of fire- 
box crown, of which the Austrian State Railway Com- 
pany are now trying in one engine, and of which 
they show a half-size model at Paris. This form of 
firebox crown is one patented by M. Ernest Polon- 
ceau, and its construction will be at once understood 
from our engravings. As will be seen the crown 
instead of being in one plate, is made of six sections, 
each 10 in. wide, united by flanges between which a 
thin copper caulking strip is placed. The crown 
in fact resembles a portion of a Cornish boiler flue 
made with Adamson’s well-known flanged joint, and 
there can be no doubt that it forms a very strong 
structure. In addition to the model there are also 
shown at Paris drawings illustrating several modifica- 
tions of M, Polonceau’s plans, but of these it is un- 
necessary to speak here further than to say that in 
some of them a plate is introduced between the 
flanges of the segments so as to give additional 
strength, 

The Austrian State Railway Company have now 
in use 215 boilers made of steel, some being of 
Bessemer, some of Martin, and some of cast-steel 
plates, and they state that, as far as corrosion is 
concerned, these boilers are about the same as those 
of irov. In both steel and iron boilers the corrosion 
on this company’s lines appears to be very rapid, 
and we are informed that, as a rule, parts have to 
be renewed after three or four years service. The 
experience, so far obtained, leads the company to 
believe that they will obtain the best results from a 
soft homogenous steel which will not harden, and 
such a material they are now making by the Martin 
process at their Reschitza Works, and largely 
employing for boiler making. Steel boiler plates 
made at Reschitza have been tested at the Simmering 
Works of the company by Professor Jenny, of the 
Vienna Polytechnic School, and he has obtained 
the results given in the annexed Table No, III., which 
epeak highly for the quality of the material : 





Fahr, The. remainder of the locomotive details ex- 
hibited by the Austrian State Railway ew 
we must leave to be dealt with in our next, article. 





NOTES FROM-*CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’ at Middlesbrough. Although 
there was a good deal of inquiry, there was not much 
business done. There was no change whatever in prices. 
Makers, guided by what information they glean from each 
other, believe that trade is a little better, and they are 
hoping to get quotations advanced a shade. There are, 
however, merchants of experience who do not hesitate to 
say that eg? Recipes ary —s = trade is = dull 
as ever, and they ic people who are now buying 
pig iron as a speculation will be fad to dispose of it at a 
sacrifice in the course of a month or two. The general 
opinion is that trade is really a little better, and that with 
slight rf mapencmpe it will lee Mnproring Le, et is not 
su) any person after such a prolonged depres- 
am, oa with 80 y works absolutely idle, that a sudden 
spurt or even a legitimate improvement in the iron trade 
extending over a few weeks will put into active operation 
all the blast furnaces and rolling mills in iron- 
making district in the world, The better times that are 
coming to us a *P roach so omy 4 that —_ gaye 
must elapse before the improvement is generally felt. 
the demand for pig iron loestaaee; the stocks will lower, 
and in time blas' after blast furnace will be blown 
in. Messrs. Connal and Co., the t storekeepers, have 
63,516 tons in their Middles warrant , and at 
Glasgow the same firm have 184,802 tons in_ stock. 

ing to the recent reduction of railway rates there is 
now more Cleveland pig iron going into the Lancashire 
districts. 

The Finished Iron Trade.—Gen speaking there is 
still dulness in the finished trade, but there are some firms 
who are getting a fair amount of work. The prices are 
low; it is hoped, however, that they will soon improve. 
Ship plates are in good demand. ire makers are fairly 
well employed, and cut nail producers have a good deal of 
work on hand. The foun are busy on pipes and 


The Steel Trade.—The rapid strides which Messrs. 
Bolckow, Vaughan, and Co., of Middlesborough, have made 
in steel making induces a general belief that the iron town 


Taste No. III. 


























STRAIN APPLIED PERPEN- 
STRAIN APPLIED IN 
DIRECTION OF ROLLING. ge) gg i 
Thickness of Plates. Thickness of Plates. : 
0.47 in. | 0.63 in. | 0.79 in. | 0.47 in. | 0.63 in.|0.79in.| 
Resistance to rupture in pounds per square inch _....| 75,665 | 85,337 | 71,965 | 75,289 | 66,278 | 72,394 | 74,385 
Extension ... aha “ee ae éae a | 0.16 0.20 0.19 0.18 0.20 0.19 
Sectional area of fracture in fractions of original 
sectional area B bel ss ae ee] 0.87 0.44 0.43 0.41 0.44 0.47 0.43 














While speaking of materials we may state that 
the standard mixtures of gun-metal employed by the 
Austrian State Railway Company for different pur- 
poses have the following compositions : 


Copper. Tin. 
For locomotive bearings, slide valves, 
glands, valves, &c., ... ih pa 84 16 
For carriage and wagon bearings ... 85 15 


For cocks id 


ove oes ‘od 90 10 
For filling holes drilled in the slide valves white 


metal of the following composition is used : 
Ce ove ~ See we 82 
‘opper ... vi oss a 6 
Astineny 12 


100 
For lining bearings and other purposes, for which 
white metal is employed, the mixture used is the 
following : 
60 
Tin eee ove sve 20 
Antimony sot ee 20 


100 

Amongst their other exhibits at Paris is a new 
pattern of injector, which they are now adopting, and 
which we illustrate by Figs. 18 to 21, page 87. The 
construction is so clearly shown by our illustrations 
that a description will be unnecessary ; but we may 
state that the company _— highly of the perform- 
ance of this injector, and state that it will work with 


water at 13] deg. Fahr., and with steam at as low a 
pressure as 7$1b, per square inch. When working with 
steam at 147 lb. pressure, and water at a temperature 
of 58 deg. Fabr., it will also, we are informed, lift 
water on the suction side a height of 4 ft. 11 in., or 
will draw a height of 3ft. 11 in. with steam at the 
same pressure, and water at a temperature of 77 deg. 








will ere long become a  steel-making centre. Itis ex- 

that as soon oo le oy tisfied that we have 
fairly left the bad times behind us branches of the heavy 
cutlery trade will be established at Middlesbrough. 


The Board of Arbitration.—On Monday the apt ped 
meeting of the Board of Arbitration for the North of Eng- 
land finished iron was held at Darlington. It ap- 
Eis satistnctory ebase, As axight be expected, the number 
in a sa state. mig e num 
of members has fallen off. ? 


The Coal and Coke Trades.—There is no change in 
the fuel trade. Many of the collieries are working ir- 
regularly. 

Shipbuilding and Engineering.—To-day Messrs. 1- 
ton, Dixon, on | Co., of ‘Middlesbro h, have launi a 
fine screw steamer 317 ft. by 35ft. 9in., and 24ft. 6in. 
deep, for Messrs. Hutchinson and McIntyre, of Newcastle- 
on-T'yne. Messrs. Blair and Co., of Stockton, are fitting 
in the engines, which are of 200 horse power. Messrs. 
Dixon have several other vessels on their stocks. Other 
builders on the northern rivers are fairly busy. All the 
engineering establishments have a good deal of mi 
neous work on hand. 


NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm at 
the opening last Thursday morning, and business was done 
at from 50s. 1d. cash to 50s. 3d., payable in a week, and at 
50s. 3d. to 50s. 44 one month, at the close asking 
50s. 3d. cash, and buyers ge | 50s. 44d. one month. 
There was a steady market in the afternoon, and there 
were transactions reported at 50s. 3d. cash, the market 
closing with buyers, and sellers asking 50s. 4d. cash and 
50s. bid. one month. Business was transacted in the fore- 





-noon on Friday at 53s. 3d. down to 50s. 14d. prompt cash, 
closing 


also at 50s. 4d. to 50s. 44d. one month, the market 

with buyers offering 50s. 3d. cash and 50s. 44d. one month, 
sellers 14d. perton more. Iron changed in the after- 
noon at 50s. 24d. cash and 50s. 4d. one month, and at the 
close there were sellers at 50s. 2d, cash and 50s. 4d. one 


at the opening on y, and business 


mei wel Saget comp nees 
the forenoon at 50s. 1d. cash and 50s. 24d. one month, 


and very near. Y 

uiet, and only a limited amount of business was reported, 

the prices being 50s. to 50s. 04d. cash, with sellers over at the 
50s. 2d. one month, 


close at the former price, and also at . 
and buyers offering 49s. 11d. one month. The afternoon 
market was also quiet. No business was There 


- cash and 50s. lid. one month, while 
buyers offered 1d. per ton less. A considerable amount of 
business was done in warrants by speculative buyers dur- 
ing the latter part of last week, and if trade would begin 
to move, the price must easily be carried up, but so 
far it does not seem to respond in the least. Dulness 
is still the rule with regard to shipping iron, and in some 
instances quotations are ing. Partly in consequence 
saneeseaiial tee anion 22 tenaieiat We. 1 icon, tas a 
, the price o 0. n 
reduced is. per ton, and 2s. has been taken off the price of 
No. 1 Summ iron. In sympathy with warrants, there 
was rather more doing last week in G.M.B. iron, but 
latterly the demand became rather slacker. It till con- 
tinues to be ona very restricted scale, as some makers 
have been taking advantage of the improvement in war- 
rants to sell iron for storing ; indeed, a quantity was 
sent into the public warrant stores last week, the total 
stock with Messrs, Connal and Co., up till Friday, being 
184,202 tons, showing an increase for the week of 1500 tons. 
Last week’s —— of iron from all Scotch ports only 
amounted to 5610 tons, as against 8862 tons in the cor- 
responding week of last year. There is no alteration in 
the number of blast furnaces in operation, the total being 
still 96, as compared with 107 at the same time last year. 


Scotch Coal Trade —This branch of trade seems to be 
ing duller as the season advances, and it is affirmed on 
many that it is at present quieter than it has been 
se some — ;,on Recadhadee geen or more 
opeful feeling is showing itself, thoug e improvement 
that was | to follow the settlement of the Eastern 
difficulty, and which is already noticeable in some other 
branches of industry, has not yet reached the coal trade. 
It is re from the Dalserf district, one of the most im- 
colliery districts in the Middle Ward of Lanark- 
shire, that prices are even lower than they were two 
months ago; but then it must be remembered that this is 
the dullest season of the year for house As an evi- 
dence of the downward tendencies of prices, it may be 
mentioned that the contract for the Great North of 
Railway, amounting to some 80 tons daily, has re- 
cently been renewed at a colliery in the district at a 
reduction of 6d. per ton from the price of last year’s con- 
tract. Miners are worki uietly,-and work is more 
regular, and they are evidently impressed now with the 
fact that it is their truest policy to wait till better times, 
cae selieny taplanes ts feas-ang sage STE 
one solitary ins is any wages u g in 
the Scotch colliery districts. 

Engineering Lectureships.—Mr. James G. Fairweather, 
C.E., assistant to the fessor of Engineering in the 
University of Edinburgh, has just been fa rae ip jecturer 
on civil and mining engineering, and mechanical construc- 
tion and drawing, in the Royal High School of Edinburgh, 
and also lecturer on engineering in the Watt Institution 
and School of Arts, in addition to the appointment which 
he already holds in that institution as lecturer on geome- 
trical, architectural, and mechanical drawing, machine and 
building construction, and naval architecture. 

Sapetent ane Contract.—Messrs. Morrison 
and Morris, of Glasgow, have secured the contract for 
doubling and reconstructing Carlisle Citadel Station. 
There were, in all, tenders from eleven firms of contractors 
in various parts of England and Scotland. 

Shipbuilding on the Clyde.—The month of July has 
been very unproductive in ship launches on the Clyde this 
oo = ly ten vessels being turned out of a total of 

7 tons, a much smaller amount of ton than has 


been ogg Sy the wipe ments for me: Sn or 
six . shipp unched during seven 
prod ag however, +g very much ter than 


that 
launched in the corresponding peri 1877 or 1876, and 
not much suet of thet tered ons to ie tates of 
time in each of the two years immediately p ing. It 
is satisfactory to know that nearly all the ag Pea by 
the launching of vessels during the month have already 
been taken possession of by the keels of new vessels. The 
largest vessel turned out during the month was the Cham- 
ion, a war corvette of the Comus class, 2377 tons, and 
horse power, built by Messrs. John Elder and Co., for 
the Admiralty. 
Highland Society’s Show.—The annual show of the 
Highland and Agricultural Society of Scotland is being 
held in Dumfries this week. It is in every sense of the 
term a grea i 
department 


t success. In the implement 

th of the Tweed, including Forler aad Oo, Bamacloon 

south o inclu ‘owler an i 
an .» Rol and Co., Richmond and Chandler, Aveling 
and Porter, Hornsby and Sons, Clayton and Shuttleworth, 
= — are er in te pow yard. Of course 
e Scotch implement makers put in an aj bs 
a by the 


Next week I may mention some of the 
judges in the implement department. _ 

TASMANIAN DzFENcES.—Harbour defence works are 
being vigorously carried on in Tasmanian, under the 








tendence of i 5 
Seetekien ce of Captain Boddam, instructed by Colonel 
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THE MALLORY PROPELLER. 
(For Description see opposite Page.) 
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WE give, above, a perspective view of Patterson’s pa- 
tent beetling machine, constructed by Messrs. Mather 
and Platt, of Manchester, and exhibited by them at Paris. 
The machine is intended for beetling linen and cotton 
goods, and its peculiarity consists in its bringing to bear 
on the cloth a number of hammers or fallers worked at a 
high speed, these hammers being worked by eccentrics 
on a shaft which extends across the top of the machine, 
and there being interposed between the eecentric rods 
and the hammers a spring connexion which relieves the 
working parts from the recoil of the blows, and materially 
reduces wear and tear. The spring connexion is made 
by suspending each hammer from a leather belt attached 
to a semicircular steel spring, as shown. 

In the old-fashioned beetling machines the hammers 
or **fallers” were lifted by cams, and allowed to fall by 
gravity, while the utmost speed at which they could be 
run was about sixty blows per minute. In the machine 
we now illustrate, on the other hand, the hammers each 
give 420 blows per minute, while the striking effect of 
each blow is the same as in theold machine. The hard- 


ness of the blow can, however, be varied by altering the 
speed. 








PATTERSON'S BEETLING MACHINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, ENGINEERS, MANCHESTER. 


The cloth being operated upon is carried by one of 
three rollers which revolve in bearings carried by discs, 
as shown, these discs being themselves capable of re- 
volving. The three cloth rollers can thus be brought 
successively under the action of the hammers, and the 
operation of the machine is thereby rendered continuous, 
the filling and stripping of the rolls not interfering with 
the beetling. 

We have heard very good accounts of the performance 
of the machine we have been describing, and the makers 
inform us that one of these machines with fourteen 
hammers will, when dealing with linen, do the work of 
seven of the old machines with wooden fallers, while for 
cotton goods about the same ratio exists between the 
new and old systems of working. The design of the 
machine is very neat, while the details are well worked 
out, and the workmanship of that exhibited at Paris is 
excellent. We may add that the machine at Paris is 
driven by a small engine directly attached to it. 





New SuBMARINE TELEGRAPH CaBLe.—A telegraph 
cable between Tenedos and Constantinople bas been suc- 
cessfully laid. 























THE MALLORY PROPELLER. 

WERE the complete history of screw propulsion to be 
written it would be found to contain a record of numerous 
attempts to cause the screw propeller to perform the 
duties of a rudder in addition to its own proper functions. 
As far as we are aware, however, these attempts havo 
not hitherto proved successful. It is therefore with satis- 
faction that we are able now to place before our readers 
particulars of an invention by means of which the pro- 
pulsion and steering of a ship are successfully performed 
in practice by one and the same apparatus. This pro- 
peller is the invention of Colonel W. H. Mallory, of the 
United States, who has recently brought a boat fitted 
with the apparatus to England, the satisfactory working 
of which we lately witnessed, The principle of the in- 
vention lies in the construction of the propeller, which 
is so designed that whilst revolving in the ordinary way 
it can be turned to the right or left, or revolved in a per- 
fect circle, around a vertical axis, for the purpose of steer- 
ing the vessel. This apparatus is illustrated in the en- 
gravings on the orposite page, Fig. 1 of which is a vertical 
section showing the screw propeller, whilst Fig. 2 is a 
plan of the stern of the boat showing the engines 
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The vessel which Colonel Mallory has brought to Eng- 
land is a launch 37 ft. long by 9 ft. 6 in. beam, modelled 
after the best launch in the United States Navy, and 
corresponding to a pinnace in our own Royal Navy. It 
will be seen that the main engines are placed in the 
stern of the boat. They havea pair of 64 in. cylinders 
my, 8 in. stroke working at right angles to each other. 

he piston rods are connected by a fork with a crank 
which drives a vertical shaft carried down inside a tube 
to the centre of a fish-shaped casing. This casing en- 
closes and forms a bearing for the horizontal shaft which 
carries the screw propeller which is driven from the 
main shaft by mitre gearing. The propeller is four- 
bladed, 8 ft. 4 in. in diameter and 5 ft. pitch. The casi 
has a hole in it by means of which water is admitted 
which acts as an efficient lubricant. It is connécted to 
the tube which encloses the vertical driving shaft, and on 
its underside it also has a tube which is centred on # pro- 
longation of the keel beneath it. It does not, however, 
rest on this, as the tube has a collar bearing at its upper 
end on the bedplate of the engine. The main engines 
are always driving the screw in the same direction, it is 
never reversed, there being no need, and consequently no 
machinery for this. 

We now come to the means adopted for turning this 
propeller in a horizontal plane so as to effeet the steering 
and rapid manewuvring of the vessel. The steering is 
ordinarily performed by hand by means of a horizontal 
wheel, which is placed a short distance in front of the main 
engines, and between these stands the steersman, who is 
also the engineer. The wheel is connected with a hori- 
zontal shaft, fitted with a worm which gears into a worm 
wheel attached to the collar of the tube, within which the 
vertical main shaft works. This tube, being connected 
with the casing of the propellor, transmits to it whatever 
motion is imparted to the tube by the steersman. For 
reversing and manewuvring the boat steam power comes 
into play through a pair of auxiliary trunk engines seen at 
the base of the column carrying the steering wheel. The 
cylinders of these engines are 3 in. in diameter with a 
4-in. stroke, and they are readily thrown into and out 
of gear with the steering apparatus by means of a start- 
ing and stopping lever placed just under the wheel, 
The casing, and with it the propeller, can thus be rapidly 
revolved or locked at any point of the com In 
operation the steersman & the sole c of the 
vessel, he stands in the stern, and with the steering 
wheel, the starting lever of the auxiliary engine, 
and the stopping and starting wheel of the main 
engines before him, he effects every possible 
manuvre of the vessel. In all these movements he is 
guided by a tell-tale or indicator which is placed on the 
top of the steering ap tus. This indicator consists of 
a diagram in plan of the screw and its ‘casing, and it is 
connected by wheel gearing with the steering wheel, so 
that the horizontal motion, and consequently the position 
of the screw, is always ap t. Steam is supplied to 
the two engines from a boiler of locomotive type placed 
in the forward part of the boat. 

With the vessel which Colonel Mallory has brought 
over we recently witnessed a variety of evolutions 
performed in the Victoria Docks, which showed the 
perfect command the steersman has over the ship, and 
which demonstrated in a very practical manner the value 
of the invention where rapid and complicated manwuvres 
have to be executed. The vessel was moved sideways, 
turned rapidly on a circle whose diameter was exactly 
the vessel’s length, stopped and started, advanced and 
retired, in short manwuvred in every conceivable manner 
with perfect ease and with thorough success, Thé Vessel 
was brought to a state of rest by running both the main 
and the auxiliary engines at the sametime. Under these 
conditions the propeller is constantly revolving, but has 
no time to obtain a thrust in any direction, as the casing 
and screw are revolving in a horizontal plane. In 
manoeuvring the propellers can* be made to act instan- 
taneously upon the vessel in any direction, even with a 
total reverse of 180 deg., without any dangerous or dis- 
agreeable shock. It will be seen that the wheel stands 
well away from the stern of the vessel and in full water. 
This is considered a decided advantage, and it has no 
rudder to obstruct its working. The chief difficulty 
connected with the system is, in our opinion, the necessity 
which the arrangement involves of transmitting the 
power of the engines to the propeller through a pair of 
bevel wheels, which must necessarily be of somewhat 
restricted diameter, and which are so placed that their 
condition cannot readily be ascertained. For boats 


carrying small engine power this is a minor matter, but | }, 


where large powers have to be dealt with jit is otherwise, 
while in the latter case the position of the engines will 
also involve some inconvenience. In ths dase of torpedo 
boats, however, and some other vessels, the extraordinary 
handiness in manwuvring which the a ent un- 


doubtedly gives forms a good off-set to the inconveniences | Sa’ 


to which we have alluded. 

With regard to the steering, it is to be observed that 
rightly considered the ordinary method of doing this 
with the rudder is unphilosophical and clumsy, it is a 
resolution of complicated forces. It consists in expending 
ny in putting the mass into motion on the line of the 

eel and then nullifying a portion of that power by a 
drag on either side. Obviously a propeller which can 


— 


‘apply its power in any direction at will and instantly, 


pulling or pushing the mass on the line of the keel, or on 
any diagonal line, is a great improvement. It would 
prove especially yaluable in fighting ships of any class, 
and in tugs, ferry boats, and vessels in general engaged 
in a coasting trade or moving where there are irregular 
or heavy tides. A propeller requiring the same 
location of ines, and working through a vertical 
shaft and in like manner of a constant 
change of the direction of its force to any point 
of the compass, was placed by Oolonel Mallory and 
his associates in eleven vessels of ordinary kinds in the 


United States. It was while ing the alleged defects 
of this system that Colonel invented the 
peller we haye described, and which has been in 


the Natalie, a fine yacht 95 ft. long, 12 ft. beam, 7 ft. 6 in. 
depth of hold, and 5ft. Gin. draught, the vessel thus 
fitted having run about 4800 miles with every success. 
The American Government are now about to fit = 
Alarm, a torpedo ram 175 ft. long, and 28 ft. beam, wi 

the Mallory propeller. In England the Admiralty have 
invited designs and tenders for three boats—a torpedo 
boat, a pinnace, and a launch—on this principle. We 
may add that General Joseph R, Hawley, of the United 
States, and 216, Piccadilly, is ed with Colonel 
Mallory in introducing this invention into English practice. 





THE PARIS HIPPODROME. 

We illustrate by a two-page engraving, ‘the general 
arrangement of a very interesting example of iron- 
work construction, lately completed in Paris—the Hippo- 
drome in the Champs Elysées—which has been long 
opened to the public, but has only recently been com- 
pletely roofed over. The space inclosed is oval, 341 ft. 
long, and 223 ft. wide; the upper portion, for a length of 
276 ft. Gin., and a width of 157 ft. Gin., isglazed. In the 
centre is a space 177 ft. 2in. long by 55 ft. 9in. wide, 
which can be closed by a movable roof or lantern, which 
is constructed in halves, divided transversely in the 
centre, and each portion of which can be run back 
on the horizontal girders placed at the ends of the build- 
ing, and one of which is shown in the transverse sectior, 
while the plan indicates the arrangement of the whole. 
The fixed portion of the roof covering the arena of the 
Hippodrome, springs at » height of 52 ft. 6 in above the 
ground, and its upper end terminates in an oval ring 
72 ft, 2 im. above the same level. This ring, the parallel 
sides of which are extended to form the horizontal sup- 
ports for the movable part of the roof above described, 
is carried on four central columns, as shown in the 
plan. The main princi are supported by twenty 
columns running around the hall. The roof over the 


seats of the arena terminate at a level 16 ft. 4 in. below | the 


the springing of the main roof, and this space is filled in 
with glass. The distance between principals over the 
columns is $9 it. 4 in., and the diameter of the columns 
supporting them is 11} in., that of the main central 
ockeaneth being 194jin. The design of the work is due to 
M. Lantrac, the engineer of the company, and M. 
Moreaux, one of the directors. It was elaborated, made, 
and erected in four months. The Hippdrome is lighted 
by thirty-two electric lights, namely, twenty Jablochkoff 
candles supplied by one Gramme alternating circuit 


‘machine, and twelve lamps, each worked by a small 


continuous current Gramme. machine. We shall take 
an early opportunity of publishing the details of this 
the features of which we 





NOTES FROM THE SOUTH-WEST. 

Engineer Students at. Devonport.— The engineer 

Devonport Dockyard, who lately competed for 
to the Royal Naval Caloge have not only all 
su in passing the severe tests, but have ex- 
celled all the other yards in a marked degree. The Devon- 

rt students are sixteen in number, and four of them 

ead the general dockyard list; seven from Devonport 
stand among the first ten, and twelve from Devonport 
amongst the first twenty out of all the yards. This result 
must must be gratifying both to the students themselves 
and to the master and chief engineer. 


Abersychan. — The starting of the Abersychan Iron 
Works, South Wales, is talked of. The new manager 
appointed is said to be Mr. Windsor Richards, who is 
favourably known in South Wales and Monmouthshire. 


Avonmouth Docks.—We understand that arrangements 
ave been made with the Avonmouth Dock Company for 
the regular discharge and loading in the dock of two of the 
Great Western Company's steamers. 

Bristol.and South Wales Wagon Company.—We under- 
— en the one ‘4 ve Rang and South Wales 

agon Com ited), at their board meeting on 

turday, deouted to recommend to their shareholders the 
payment of a dividend at the rate of 10 per cent. per 
annum, with a bonus at the rate ‘of 2 per cent. per annum 
for the past half year. 

New ‘Roiite ‘to France.—The Great Western Railwa 
commenced on ‘Thursday a service which has been organi 

* We omitted to credit to the same source the illustra- 
tions of the Gramme magneto-electric machine (see page 65 











ante). 





a genoments between them and the Western of France 
way, and which will afford a new route to Normandy, 
the West and 2 of meee, Fests, and oo. e 
passage between Weymo occu 
about six hours, the ve 4 
made by daylight. 


and the voyages in both directions will 
Proposed Bridge across the Severn.—The prospect of the 
construction of a proposed bridge across the Severn at 
Newnham is increasing, the scheme having found favour 
cmens influential capitalists residing in the neighbour- 
Ogmore River Improvement.—The agent of Lord Dun- 
raven has accepted a contract for the excavation of a 
portion of the river bed, and for an embankment on that 
portion of his property immediately above the bridge 
spanning the river at Bridgend. A number of men were 
set to work on Tuesday morning. 

Railway. Arrangements in the Forest of Dean.—It is 
that Wye Railway Company 
and the Severn way Company are about to be 
for w purposes. By this arrangement 

it is that more trade may be 


B 
developed between the 
Picest. of Teen. xed Betueee pm pte cane by @ 
separate working companies. im: arrange- 
ment has likewise been entered into, by winch the Midland 


Company gets running powers over the Severn and Wye 


3 


i See will be no lack of railway com- 
coalfield of the district. 


ey ney week was marked by the arrival of a 
fleet steamers tonnage, much r than has 
since the Alexandra Dock has 
the County of Suther- 
J. Craig, of Glasgow 
load Ebbw Vale rails an 
y- Shewill take away a cargo of 
about 3500 tons. Friday morning the pioneer steamer 
commanded by Captain Brookes, belonging to the 
British India Steamship Navigation Company, arrived from 
London with a general cargo, to load a quantity of ma- 
chinery bricks and Ferndale coal for Kurrachee and other 
ports in India. She was followed by the steamer Gresham, 
of Newcastle-on-Tyne, to load for the United States. 
The fine ship Lena, of S land, has arrived with 
i . The Plainmillar, belonging to 
Messrs. Watts, Milburn, and Co., has come to load 
2400 tons of rails for Bombay. The Punjab, from Pen- 
sacole, was docked on Saturday, with a cargo of pitch 
= timber, on account of Nicholas and Co. (Limited). 
he im of Spanish ore reached last week 14,473 tons, 
whilst that of the previous week was only 4095 tons. The 
shipments of rails reached 3345 tons as against 2824 tons in 
previous week. 
Swansea.—The tin-plate trade remains fairly brisk, and 
are firm. The co ore trade is dull. The steel 
works have entered into some standing contracts with 
Government, which have arranged in favour of the 
Landore Siemens Steel Company, after a careful test as to 
superiority. All plates for steel-clad vessels are now to 
come from Lan \ 
Cardif.—During the past week the coal exports from 
this Tim to the extent of 21,766 tons. The de- 
sons —— ook — — dag a pon 
is fair. Frei s ‘oreign coasting, are low an 
unsettled. promo are in demand for Cyprus, and 
several are now being loaded for that port. Prices of coal 
still keep very low, and show no signs of impro 


oF 
i 


vement. 
Iron shipments have been scarce, but patent fuel shows a 
slight improvement. Several large shipe have visited the 
— lately, and amongst them may be mentioned the 

amestown, which left Penarth early in the week 
with 2720 tons of coal for Rio de Janeiro. 





WELDLEss STEEL CHAIns.—We notice that the exhibits 
of Messrs. Brown, Bayley, and Dixon, of Sheffield, com- 
prise some good examples of weldless steel chains, the 
manufacture of which they have recently made a speciality. 


The advan claimed for these ay ood — 
is that, while possessing considerably greater icity, 
they have also weight for weight an increased strength of 
30 per cent. The Wresck official wreck statistics for the 


three months ending September, 1877, show that out of 
a total of 442 wrecks, 98 vessels were lost through break- 
ing their chains at the weld, and 72 parted from their 
anchors from the same cause. Although we shall on a 
future occasion refer in greater detail to these exhibits, we 
may here mention briefly Messrs. Brown, Bayley, and 
Dixon’s other exhibits. T comarine 1. Railway springs, 
in which the leaves are held together by transverse ps 
tions and depressions at each end, instead of slots and studs 
or other equivalent contrivances ; 2. Railway wheel tyres 
rolled out of the solid at one operation. Excellent speci- 
mens are exhi these hammered out cold, and 
rds twisted, without dév any cracks ; 3. A 
steel rail 130 pe tay my Ae a are — — — 
of ter length in ibition, Messrs. wn, Bayley, 
cal Dien clliee to-beve hegn.tha fut mabers to soll's 
rail of so t, a length in this country. The rail, which 
i . per yard, is doubled into four for convenience 
of transport and exhibition, It is. a very fine ty eapeee of 
work, and is varnished to develop the surface of the steel ; 
4. Drawings showing the method of utilising the heat 
passing from the mouth of the converter. The ser 
ment consists in ing in front of the mouth a suitabl 





interceptor, which carries off the heat to the cupola 
furnace. 
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THE USE OF ZINC IN STEAM BOILERS. 


In our last article on the use of zinc in boilers, 
(vide page 29 ante) we gave the reason for our 
opinion that whilst zinc may be very efficacious in 
preventing corrosion in boilers fed with salt water, 
it may not have anything like the same effect in pro- 
tecting boilers where only fresh water is used. As 
this opinion does not appear at first sight to be 
confirmed by the results of the experiments carried 
out by the Admiralty Boiler Committee, we will now 
explain how the discrepancy arises between these 
results and our conclusions. 

The investigations in question have been con- 
ducted with great care, and the results are given in 
a tabulated form in the Blue Book containing the 
reports of the Boiler Committee. These Tables are 
of that comprehensive and detailed kind which re- 
quire to be carefully scrutinised and compared in 
order that the information they contain may be 
realised. ‘The Committee have, however, very 
judiciously represented graphically the results of 
the corrosion tests in a series of diagrams at page 
163 of the Blue Book, which show at a glance the 
effects of different kinds of water on various kinds 
of iron and steel with different treatment. 

In the fourth of these diagrams it is shown that 
the fresh water used corrodes unprotected steel con- 
siderably more than salt water of ¥, density, that 
unprotected iron suffers equally in both kinds of 
water, and that when zinc is applied its protective 
action is much greater in the fresh than in the salt 
water. 

The explanation of this appears to be that the 
circulation of the water in the tubes in which the 
tests were conducted would in time bring the whole 
body of water and its contained corrosive agents 
in contact with the zinc. This would allow the 
zinc to act chemically, and no assistance of any 
galvanic current would be necessary to render the 





zine effective. Moreover, the quantity of water in 
the tube was of such a small bulk relatively to 
that of the zine, that it is probable that by the 
time the coating of oxide would be formed upon 
the zinc in sufficient quantity to prevent its pro- 
tective action either chemically or okra: J 
there would be no corrosive agents left in the 
water to attack the iron. After the tests the zinc 
unfortunately does not appear to have been weighed 
or examined with a view to ascertain whether the 
acids given off by the decomposition of the salts in 
the sea water had combined with the oxide of zinc 
and kept the surface of the zinc clean. We are in- 
clined to ascribe the protective action of the zinc in 
those tubes to chemical rather than to galvanic 
action. But we cannot expect to obtain the same 
remarkably beneficial effect of the zinc in the fresh 
water in a large boiler where we have to depend 
mainly upon the galvanic action for preserving the 
iron surfaces. 

It is very probable that pieces of zinc attached to 
a plate, or suspended inside a boiler beneath the 
water level, act physically by attracting the rising 
bubbles of air in the water, and by so doing assist 
the chemical action, This physical action is probably 
the cause of the rivet bene corroding so much more 
quickly than the plates, which they do in so many 
cases. The rapid corrosion of the rivet heads com- 
pared with that of the plates has usually been ascribed 
to the rivets being made of softer iron. 

The range within which the galvanic action of the 
zinc is limited, or the maximum amount of iron 
surface which a given amount of zine surface will 
protect, has not yet been determined, but it may be 
gathered from their report that the Boiler Com- 
mittee consider it to be something like from 45 to 1 
to 50 to 1. It will depend, of course, upon the 
thickness and quality of the zinc, its mode of ap- 
plication, and the quantity and nature of the cor- 
rosive agents in the water, how far the preservative 
ag of the zinc will extend, and how long it will 
ast. 

One very important point brought out by the 
experiments of the Committee is that although the 
various kinds of steel are corroded much faster and 


in a more irregular manner than iron in sea water, | main 


yet when zinc is present and properly applied the 
protection is greater for steel t for iron. It is 
shown that when zinc is used the corrosion with 
regard to both irre; ity and amount is about 
equally small for iron and steel in salt water of 
different densities. 

In order that the application of zinc in marine 
boilers may be effective it is n that the 
metallic contact should be insured. vanic 
action alone is relied upon for the protection of the 
plates and tubes, it will doubtless be diminished 
materially by the coating of oxide that exists be- 
tween all joints of plates, whether lapped or butted, 
and also between the rivets and the plates. Metallic 
contact between adjoining peste might be insured 
by tapping the rivet holes here and there and in- 
serting well-fitting screws instead of rivets. In 
order to insure the protection of the tubes the zinc 
should be placed in metallic contact with both the 
tubes and the tube plate. It may be necessary to 
remove one or two tubes and replace them with 
stays in order to effect this object properly. In 
arranging the zinc among the tubes advantage 
should be taken of the circulation of the water, and 
the zinc should be placed so that it may be washed 
by the ascending and descending currents of water 
with a view to utilise to the utmost its chemical and 
physical as well as its galvanic action. 

Assuming the preservative action of zinc to be 
proved when properly applied, we have now two 
systems for preventing the internal decay of marine 
boilers, viz., allowing the plates and tubes to be- 
come coated with scale, and employing zinc. It 
remains to decide which of these two systems is the 
best with respect to economy and practicability. 

In relying upon the formation of scale for pro- 
tection there are the two following drawbacks. 
Should the plates and tubes have already begun to 
rust, either previous or subsequent to the building 
of the boiler, the scale may not adhere at all, or 
only with such an amount of uncertainty as to be 
practically useless. When the scale adheres, as it 
usually does, on plates with a suitable skin, there is 
a risk of getting so much upon the heating surfaces 
as to materially increase the consum; of fuel, 
and to marie tubes oth i Tossons Sie invioet 
disadvan’ in using only a coating o: e, t 
it only extends at h pies & the water level, and the 
steam space and up remain unprotected. 





The main drawback to the use of zinc is that ap- 
plying it as it should be applied, and renewing , i 

volve a greater outlay than many shi ers 
themselves justified in venturing upon. It must, 
however, be urged against this consideration that 
any small additional outlay will soon be recovered 
by the saving in fuel that may be effected by having 
the heating surfaces quite clean. 

Since the application of zinc is competent to 
protect boilers without the assistance of a coating 
of scale on the internal surfaces, it follows that the 
practice of blowing off should be discontined when 
zinc is used, and the water should be changed or 
made up from the sea as little as possible. Both 
systems are open to the same practical objec- 
tion that the condition of the zinc and that of the 
seale cannot be ascertained at intervals without 
emptying the boiler and making a careful internal 
inspection. 

e bave before us specimens of incrustation 
taken from two of the boilers of the steamship 
Hindostan after working thirteen months. This is 
one of the vessels mentioned in the third re of 
the Boiler Committee, in whose boilers the effect of 
zinc was to be practically tested. One of the boilers 
was protected by zinc below the water level on 
Phillips’ system and the other boiler was un- 
protected. In the protected boiler there is not 
a sign of corrosion. In the other the plates are 
covered underneath the scale with a coating of 
black corrosion. This imparts a dark colour to the 


scale, whereas the scale from the protected boiler 
is quite white and has its crys ine structure 
facie more strongly marked. The scale in both 


cases is of the same thickness, which is owing to 
the treatment being the same in both boilers. 
This test clearly shows the efficacy of zinc in pro- 
tecting marine boilers from corrosion when properly 
applied. 
ecome now to consider the use of zine for 
preventing and removing incrustation. The ap- 
plication of zinc for this purpose has been ex- 
tremely limited in this country, in fact, it may be 
said to be almost unknown. On the Continent, 
however, it has been pretty extensively adopted, 
inly in statio boilers, and as may be ex- 
pected with very different and conflicting results. 
some cases the use of zinc has been attended with 
great suecess in preventing and removing scale, in 
others no beneficial effect could be perceived, whilst 
in others again it has done more hesm than , 
The different results are not difficult to account for, 
and have been partially in showing why 
zinc is more efficacious in salt than in fresh water. 

At one time it was considered =p Reiation of 
zinc in preventing incrustation was phy: or me- 
chanical. The qustialed of zinc as it wasted away 
were supposed to become mixed amongst the solid 
matter precipitated from the water in such a manner 
as to prevent it adhering together, so as to form a 
hard scale, or the icles of zinc were supposed to 
become deposited upon the plates, and so prevent the 
scale from adhering to them. Then it was suggested * 
that the zinc acted chemically, and now it is the gene- 
rally received opinion that its action isgalvanic in pre- 
venting incrustationas wellasin preventing corrosion. 
There are at least two ways in which it is attempted 
to explain how the galvanic ‘ection prevents the 
formation of scale. One is that when the acids and 
oxygen of the salts contained in the water are 
liberated at the zinc or positive pole of the battery, 
the metals of the bases that are liberated at the 
surface of the iron are not capable of adhering to 
the plates, and are deposited as slime or silt. e 
other —— is that the hydrogen of the water 
that is disengaged at the surface of the iron prevents 
the collection and adhesion to the plates of the 
deposited salts. A third explanation, suggested by 
some of the Continental engineers, is that the. affinity 
of the zinc for the oxygen in the water prevents the 
corrosion of the iron surfaces, which they consider 
necessary for the adhesion of the scale. We are, 
however, of opinion that most engineers, in this 
country at least, are agreed that it is much more 
difficult to get a scale upon a plate that is rusted, 
than upon a plate that retains its original coat of 
oxide, capeciel ly when the rusting takes the form of 
flakes of oxide. Of course there are different kinds 
of corrosion, and some of thése may favour the 
adherence of the scale. 

Whichever of these explanations be accepted, it 
is tolerably certain that the nature of the water will 
determine whether the zinc will become covered 
_ oxide, and its useful action be maintained or 
no’ 
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When the water contains an excess of sulphates 
or chlorides over the carbonates, the acid of the 
former will form soluble salts with the oxide of zinc, 
the surface of the zinc will be kept clean, and the 
galvanic current, to which the efficacy of the zinc 
is due, will be maintained. On the other hand, 
should there be a ponderating amount of 
carbonates, the zine will be covered first with oxide, 
then with carbonates, and its useful action arrested 
and stopped. 1 } 

It is quite as important that the zinc should be in 
metallic contact with the plates when used to pre- 
vent incrustation as when employed to prevent cor- 
rosion. The application of zine for the former 

urpose should never be attempted without first 

aving the water analysed in order to ascertain 
whether it is likely to be effective. The use of zinc 
in externally fired boilers should be attempted with 
great caution, as when efficacious in preventing the 
formation of a hard scale, it is liable to produce a 
heavy sludge that may settle over the furnace plates, 
and lead to overheating. Several cases of this kind 
have occurred abroad, and bear out our statement 
that the application of zinc to prevent and remove 
incrustation may be productive of more harm than 
good. On the whole we cannot but regard the 
evidence as to the effect of zinc upon incrustation 
as being very conflicting. In the case of the 
Hindostan’s boilers the zinc does not appear to 
have had any effect in keeping down the thickness 
of the incrustation. 








AMERICAN LIGHTHOUSE BUILDING. 

Tue United States Government has been for some 
time engaged in building a lighthouse on Race Rock, 
a reef lying about ten miles south of New London, 
Connecticut, Construction operations were com- 
menced May 6, 1872. Divers sounded the bottom 
and found a rock 12 ft. long, 43 ft. high, and 6 ft. 
wide ; at low tide, the highest point of the rock was 
4 ft. below the surface of the water. It was under 
such conditions as these that work was begun, and 
it has since been carried on in spite of great diffi- 
culties and dangers. Attempts to land materials on 
the reef have often been attended with negative 
results, since heavy rolling seas would make it im- 

ossible for vessels to lay alongside a pier which was 

Built ; and occasionally work would have to be sus- 
pended for some days in consequence of rough 
weather, Mr. 'T. H. Smith, of Philadelphia, is the 
contractor engaged, and the first step taken by him 
was to sink shipload after shipload of huge uncut 
stones round the rock in order to secure a 
foundation. This dumping of stone was continued 
for a year, until it was discovered that it was advis- 
able to change the plan of operations and to com- 
mence work upon a different system. The stones 
were therefore removed by divers from the imme- 
diate vicinity of the rock, and an unobstructed 
space on the bed was made. Upon this bed 
some 8000 blocks of granite were set, these blocks 
varying in size from 4 ft. square to 4 ft. by 6 ft. and 
4 ft. by 8 ft. They weighed from 8 tons to 10 tons 
each, and with their help an indestructible founda- 
tion was obtained. Upon this foundation an iron 
ring }in. thick, 3 ft. high, and 69 ft. in diameter 
was placed, the interior being filled with concrete, 
When this concrete hardened, as it did in about 
48 hours, another iron band 66 ft. in diameter, and 
another 63 ft. in diameter—the proportions of each 
being otherwise the same as those of the first band 
—were also placed and filled with concrete. The 
surface of the uppermost band was even with the 
level of the water, and a breakwater was formed 
round this foundation by promiscuously piling huge 
blocks of granite against it. ‘These blocks rise to an 
average height of about 5 ft. above low water. It 
should be remarked that when the Connecticut 
river breaks up in the spring of each year, great 
masses of ice come rushing and whirling out of its 
mouth ; and striking an easterly current, are swept 
with great velocity in the directien ‘of Race Rock. 
To prevent this floating ice from damaging the 
breakwater, the latter has been surrounded with 

uare blocks of stone, each weighing 14 tons, in- 
clined at an angle of 45 deg., and made fast to the 
granite blocks, 

The concrete and granite foundation and break- 
water having been completed, the building of a pier 
was commenced, To form this pier fourteen courses 
of stone were laid, the first nine courses being 
clamped with iron and dovetailed, and the remain- 
ing five courses being clamped but not dovetailed. 


those in the other courses average about 2 ft. square. 
A platform 29 ft. high above low-water mark and 
38 ft. wide is made by the granite foundation, 
the concrete, and the fourteen courses of stone. 
The pier is of solid masonry until it reaches a 
int 94 ft. below the coping or capstones ; 

it then becomes open and shaped octagonally in 
the interior. The octagon thus formed is the 
cellar of the lighthouse, which is to surmount the 
ier, and the light of which will be 73 ft. 6im. above 

ow water. A cistern having a capacity of 26,000 
gallons has been sunk in the cellar, and will, it is 
believed, be kept supplied by the current rainfall ; 
it was originally proposed to have two cisterns, but 
this idea has been abandoned. The lighthouse will 
be erected of granite and brick, and the light ex- 
hibited will be of the second order. Facing the 
south-west shore of Fisher's Island a wharf has 
been built out from the pier. The dimensions of 
this wharf, which is of solid masonry, are as follows : 
Length, 53 ft. and width 26 ft. at the bottom; and 
length 51 ft. and width 25 ft. at the top. The height 
of the wharf above low water mark is 11 ft. In the 
construction of the wharf and pier 42,000 cubic feet 
of cut stone, 7000 cubic feet of rough stone, and 
16,500 ft. of concrete have been absorbed. The 
entire cost of constructing the pier, wharf, and 
lighthouse properly so called will be about 


300,000 dols.; the structure is the first of 
the kind built by the Government of the 
United States. We have said that the work 


has been carried on thus far amidst frequent dangers 
and difficulties, The men employed upon the pier 
live in a temporary wooden house upon the wharf ; 
and although they are made as comfortable as cir- 
cumstances will permit, they have passed through 
many perils. ‘hus in the course of December, 
1876, their wooden house was carried away by a 
gale ; they crawled into the cellar of the pier and 
sheltered themselves with a sail which they fortu- 
nately had by them, but for 48 hours they lay in 
the cellar without food or fire. At the end of the 
48 hours their peril was made known by signals, and 
they were rescued by surf-boats. However, it is 
satisfactory to note that in the course of the 5} years 
during which the preliminary works have been on 
hand, not a single man employed upon them has 
been killed or injured. We use the expression 
‘preliminary works,” because at present the con- 
struction of the lighthouse properly so called has 
not yet been commenced. After all, this tale of 
Race Rock in the United States appears to bear a 
tolerably close resemblance to the history of Bell 
Rock or Skerryvore in the United Kingdom. 








MR. EDISON AND THE MICROPHONE. 


WE notice that our contemporary The Engineer in 
its issue ;of last week devotes some considerable 
space to a renewed attempt to injure the character 
of Mr. W. H. Preece as well as that of Professor 
Hughes, but it has, as on several previous occasions, 
signally failed to prove anything but its own short- 
sightedness. 

We have no intention on the present occasion of 
wasting our space upon a discussion of the article 
to which we refer, but we shall dismiss the subject 
for the present until the replies from Mr. Edison 
himself reach us. In the mean time we would 
advise the readers of our contemporary to look at 
Professor Hughes’s letter, which was published 
in its columns on page 6 of its present volume, 
and which is in itself a complete answer to its 
own article of last week. They will there find it 
distinctly stated that Mr. Preece, in common with 
three other gentlemen, was let into the secret of 
the internal construction of the microphone on the 
2nd of May last, on which occasion it was decided 
that Professor Hughes should — his discoveries 
before the Royal Society the following week ; it 
cannot therefore be a matter of surprise to any one 
except our contemporary that ‘Mr. Preece was in 
the secret of what Professor Hughes was doing” all 
the time that he spoke at the Society of Arts on the 
8th of May, or five days later. 

We have in previous articles clearly stated the 
whole facts of the case in dispute between Mr. 
Edison on the one hand, and Mr. Preece and Pro- 
fessor Hughes on the other; no unprejudiced person 
now entertains the smallest doubt as to the honour of 
either Mr. Preece or Professor Hughes, and we 
believe that Mr, Edison himself will not be slow to 
acknowledge that he was misled by the unfortunate 


COAL MINING AT THE PARIS 
EXHIBITION.—No. VI. 


Tue ViscoiGNeE CoMPANY. 
‘ ‘THE Viscoigne Coal Mining Company exhibits at 
aris : 
1. A Viscoigne-Neux rock drill (Systéme 
Gueney.) 

2. A model toa scale of ,1, of the coal-discharging 
apparatus at Beuvry. : 

3. A plan of the concession of Noeux to a scale 
of x5$55- A section of the Verrin coalfields show- 
ing the composition and structure of the seams. A 
section of shafts to a scale of Plans, sections, 
and elevations of the buildings, xc. ; and a general 
view of the surface works of Nceux. 

4. A series of specimens of coal. 

We shall describe the rock-drill in its proper 
place among the series of articles devoted to this 
class of machinery at Paris, and we will pass on 

to the second of the company’s exhibits, the ar- 
rangements of the transfer of the coal from the 
wagons into boats, of which the accompanying 
illustration will assist this explanation. 

Up to 1876, the Viscoigne Company transferred 
its coals at the quay of Beuvry by a system of appa- 
ratus consisting of a movable inclined plane, from 
the summit of which the coal was discharged from 
the tipping wagons, the latter being lifted by a steam 
crane, and the coal passing down the inclined plane 
fell into the boat placed beneath its lower extremity. 
This system was economical and rapid, since it 
allowed of the embarkation from 800 to 900 tons 
of coal per day and per apparatus, but it had also 
serious defects. The coal thus thrown into the 
boat became much broken, and accumulated in 
heaps beneath the point of discharge, requiring con- 
tinual levelling and trimming by hand. During the 
fall there was a partial separation of the slack 
in such a way that the greater part of the coal 
was very irregularly divided, a serious inconvenience 
which caused a depreciation in the value of the 
company’s products. Finally this mode of loading 
required considerable care so as not to injure the 
boats. When first established, this method marked 
an important progress on what had been done before, 
and for along time it was the most perfect system 
known in the district, At all times, despite indus- 
trial difficulties, the company has paid special atten- 
tion to obtaining the highest commercial prices for 
their products, and in the year 1876, they commenced 
the transformation of their system of loading, a 
change still incomplete, however, but which will 
be finished gradually as the old plant becomes worn 
out. It is intended by the new installation to 
reduce hand labour to a minimum, and to obtain an 
apparatus free from the faults mentioned above, 
and consequently depositing the coal quietly in any 
given part of the boat, preserving at the same time 
a suitable mixture of the coal, and reducing as far as 
possible the labour of trimming the coal in the 
boat, The whole of the system comprises : 

1. A hopper which brings the coal from the 
wagon to the boat. 2. A hydraulic lift. 3. An 
accumulator working the latter. 

The water for the accumulator is furnished by a 
small engine and pumps, which are shown at the 
Exhibition to a scale of one-fifth. At any time the 
pumps feeding the accumulator may be replaced by 
a hand-pump of special arrangement, which lifts 
during its up-stroke, a quantity of water double of 
that which it discharges into the accumulator, and 
which forces under the latter, half of the amount at 
each of the return strokes; the delivery of the 
water is thus very regular, and gives no shock to 
the different parts. 

The hopper is composed of a fixed portion formed 
of two frames in cast iron firmly secured to the 
quay walls, and carrying on their upper part a winch 
for working a movable plate. Between the sides of 
the frame, the distance between which is gradually 
reduced towards the front, is placed a wrought-iron 
plate inclined to an angle of 24 deg., over which the 
coal slides on leaving the wagon. 

A plate A moves vertically around the axis O, and 
forms a continuation of the fixed portion ; it is termi- 
nated by a mouthpiece or distributor B, to which 
can be imparted any desired motion, and which 
serves to distribute the coal on every part of the 
path thus described. The chains carrying the 
end of the plate pass over the pulley C and are 
rolled onthe drums D of the winch. In order to 
balance the weight of this part of the apparatus, 
two other drums E are fastened on the shaft of the 








The stones in the ficrt course are about 3 ft. square ; 





mistakes of The Engineer’s reporter. 





winch, carrying chains, at one end of which are 
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attached balance- weights moving in two vertical re- 
cesses made in the quay wall. In order to reduce the 
weight of the moving parts as far as possible, and to 
give them sufficient stre and durability, the 
plate is made of steel, and the distributor, the gear- 
ing, &c., are also of steel. The rotary movement of the 
mouthpiece is obtained by the followingarrangement: 
this mouthpiece carries a toothed crown-wheel, 
which gears into a conical pinion fixed on the same 
shaft as the wheel F driven by the pitched chain G. 
The crown-wheel is guided by rollers a 4, supported 
by a circular piece H, fastened to the rounded ex- 
tremity of the plate. In working the apparatus the 


attendant places himself at M, and has under his | gyrara 


hand the flywheel N of the winch, raising or lower- 
ing the plate, and the wheel V, which causes the 
distributor to turn by means of the pitched chain. 
It will be remarked that this latter is mounted on 
the shaft on which the plate oscillates in order to 
insure complete independence of movement, and to be 
able to discharge the coal into the boat at various 
slopes ranging between 22 deg. and 62 deg., accord- 
ing to the height above the water-level. 

The wagon which serves to transport the coal 
to the loading stage has several special features 
in its construction ; it is entirely of iron, but 
the excess of weight arising from this form of 
construction, is made up by its greater dura- 
bility, and by a stiffness of form not retained by 
wooden wagons after they have been some time 
in use. It is composed of a truck carrying three 
iron plate tanks, strengthened by angle - irons 
and other special bars; each tank of a capacity of 
3} tons is fixed to one of the longitudinal frames of 
the truck by two strong hinges, upon which it is 
free to turn, and take the inclination required for 
the discharge of the coal. On the lateral side which 
presents itself to the hopper, the tank is closed by a 
door turning on the horizontal pivots R, which enter 
into eyebolts a little to the rear, and on the upper 
edge of the longitudinal sides of the tank. At the 
bottom of this door are rivetted two projections d, 
which are held in position when the tank is resting 
on the truck by two hooks fastened to the frame ; 
by this means a very simple automatic fastening is 
obtained. When the tank is raised on one side it 
turns upon its hinges, the fastenings are thrown out 
of the hooks, and at a given moment the open- 
ing becomes entirely free for the discharge of the 
coal; on the other hand, when the tank is lowered 
upon the truck, the projections are engaged in the 
hooks before the operation is completed by means 
of the eccentricity given to the pivots of the door, 
and the latter finds itself securely fastened when the 
tank is brought back to its position. The hydraulic 
elevator consists of a piston which moves in a cy- 
linder oscillating upon two trunnions, the water from 
the accumulator is admitted into this cylinder by 
means of a cock worked by the man controlling the 
hopper, and the piston advances, raising with it the 
tank to the desired inclination (40 deg. as a maxi- 
mum). The oscillating cylinder has been adopted 
instead of a fixed one as more simple, and trans- 
mitting the power without the intervention of 
articulated links, which would be liable to wear, and 
so cause delay, and less perfect working of the 
ap tus. 

The concession of the mines of Viscoigne, having 
an area of 3300 acres, was accorded to four societies 
which were formed after a prolonged examination of 
the ground, and after four shafts had been sunk into 
the coal measures. These societies were the Cam- 
brai Society, founded by M. Casimir Boitelbe; 
the Escaut Society, founded by Messrs. Evrard 
and Faroz; the Bruille Society, founded by 
Messrs, Ewbank and Dubois; and the Hasnou 
Society. 

On the 23rd September, 1870, the Viscoigne Com- 

ny, assisted by its distinguished engineer, M. de 

racquemont, who has taken so large a part in the 
discovery of the coal measures of the Pas de Calais, 
discovered coal in the village of Loos,near Lens; after 
a complete series of investigations by borings follow- 
ing the assumed axis of the basin as well as upon 
a transverse line, and the successful sinking of a 
first shaft, the company obtained the concession of 
Neeux, having an area of 16,300 acres, From this 
time other soundings were made outside the 
southern limits of the concession, and the company 
obtained on the 30th December, 1877, an extension 
of 3600 acres; the total surface of the two conces- 
sions is 23,200 acres, namely, the Viscoigne con- 
cession of 3300 acres; the Noeux concession, 
19,900 acres, Four shafts have been sunk in the 


TaBLeE No. I.—Shafts on the Viscoigne Concession. 














Viscoigne Concession. 
Dato | aj 
——| ff 
Names of Shafts. % s Nature of Seam. 
tb a 
a|#| & 
ite a 
& |e ic} 
s|3|é = 
ft. in. 
Boitelbe shaft «..| 1887 | 1839 | 263 2 |Poor coal. 
v a ssl 1837 | 1840 | 827 2 * 
Ewbank ,, ...| 1837 | 1841 | 284 3 ss 
Le Brest ;, "| 1887 | 1889 | 982 4] 
| Nesux Concession. 
ft. in, 
Bracquemont shaft ...| 1851 | 1851 | 621 2 (Soft coal. 
Dupont shaft .| 1854 | 1856 | 470 6 |Blacksmiths’ coal. 
Parsysheft ... ..| 1863] 1865 | 515 4 Medium coal. 
De Commines shaft 
De Marsilly . } 1866 | 1868 | 482 6 |Dry coal, 
Wallerand.. “..| 1878 | 1875 | 462 7 (Soft coal. 








The formation of both concessions is composed of 
alluvial, tertiary, and cretaceous rocks; thediameters 
of the shafts at Viscoigne are from 8 ft. 6 in. 
to 10 ft., and those at Nooux from 13 ft. to 15 ft. 
The Dupont and Wallerand workings are served 
by two shafts 130 ft. apart, and each of them 13 ft, 
in diameter. The linings of the shafts are of oak 
for an average depth of 230 ft., at Viscoigne, and at 
Noeux 246 ft. The depths of the various shafts 

from 820 ft. to 1150 ft. The extraction of the 
coalat Viscoigne is effected by means of tanks having 
a capacity of 16 cwt., and at Nooux by means of 
two-story cages carrying four wagons having a 
capacity from 14 cwt. to 16 cwt.; all the cages are 
furnished with safety catches, and are used for the 
ascent and descent of the workmen; the guides in 
the shafts at Noeux are of oak 6} in. by 8 in., and are 
stiffened by bracing 40 in. apart; Table No. II. 
shows for each group the number of seams, their 
thickness, the composition of coal, and the principal 
uses to which it is employed. 

The mean thickness of each seam is 35 in.; the 
first series is worked at Viscoigne and the others at 





After the conclusion of the 
in 1860, and when ev 


of Commerce 
effort was being made to 


supply the French Navy with native coal, the 
Viscoigne ware he was selected amongst the first 
to supply fuel for this purpose. The coal from this 


mine, according to numerous trials made by naval 
engineers, possesses characteristics of the best 

ualities from Cardiff and Newcastle, The special 
Toned thus established has existed for more than 
fifteen years, and is now largely supplemented by 
the wy for forges and steam boilers, 
as well as for arsenals and other great naval 
establishments, From 1841 to 1852, the company 
worked only the poor coals of the Viscoigne con- 
cession ; after the latter date it commenced the de- 
velopment of the Noeux mines. The following 
Table shows the wnual production. 


TaBLE No. eis ~~ Production of Viscoigne and 








@ur Mines. 
Year. Viscoigne. Nooux. Total. 
tons tons tons 
1841 11,826 20s 11,826 
1852 65,673 9,128 74,801 
1855 116,676 55,723 172,399 
1861 165,661 86,246 191,907 
1871 114,072 289,020 092 
1872 138,611 383,221 521,832 
1873 189,971 487,125 77,096 
1874 138,634 418,409 557,043 
1875 134,862 427,924 562,786 
1876 124,389 569,269 
1877 121,216 429,253 550,469 














In the history of these mines there are three 
periods of remarkable i oye mpd the first, from 
1852 to 1855, corresponds to the creation of the mines 
of reas yee at _ time on account of the diffi- 
culty of transport, t openiupoasdnainas avn same 
till 1861. pcs period begins at the end of 
1861, at the time of the opening of railways from 
Hazebrouck to Arras, and called the ‘colliery 
lines,” joining the collieries of the Pas-de-Calais to 
the Nord, Amiens, and Paris, The third period 
begins at the conclusion of the peace of 1871, and 
extends to 1873-74; it shows in three years an in- 
crease of 65 per cent, This result is due to the 
great development of industry during this period, 
At the present time the Viscoigne Company occupies 





TABLE No. IV.—Surracz PLAnt at THE ViscorgNs MInzs. 

















NAMES OF SHAFTS. 
onauitits Totals. 
Boitelbe, Evrard. Ewbank. Le Bret. 

Steam boilers .. aon oe 2 5 4 2 13 

Heating surface of steam boilers 400 sq. ft. 2250 ft. 1340 sq. ft. 1060 sq. ft. 5050 sq. ft. 
Winding engines: Beam engines Beam engines 

Horse power .., ooo 30 20 16 30 96 

Ventilation . Fires Fires op 2 

Boiler feeders ,,, eee one 1 1 

Horse power .,,, ees 4 4 
Pumping engine .., Beam engine Horizontal 2 

Horse power ... 90 200 290 














TaBueE No. II.—Nature of Coal and Number and Nature 






































of Seams. 
Coal 
Seams. g 
Natare of Coal. 4 4 Uses. 

=~2 RQ 
es 13g d © 
g\"2/2| 3 
° 
z|&18|s 

ft. in.|per ct.| per ct, 

Poor coal ,,, 15 | 30 5| 92 8 Lime and brick kilns, 
domestic use. 

Hard coal .., 5 | 9 10} 84.20) 15.80 Stationary locomo- 
tives, and marine 
boilers, and domes- 
tic use. 

Rich coal ... 15 |29 6 | 75.80| 24.20 |Glass-works, forges, 
puddling furnaces, 
andsteam boilers, 

Blacksmiths’ coal | 13 | 27 0) 71.84) 28.66 vom, puddling 
and heating far- 
naces, gas, &c, 

Dry coal .., 6 | 15 8] 64.08 | 35.92/Gas, domestic uses, 

heating furnaces, 
potteries, 
——— 
Total 54 jug 5 





Noeux, the second and fifth are not yet completely 
explored ; the Noeux concession comprises all classes 
of coal from the anthracites to the soft coals, and 
the works have been carried out in such a way as to 
be able to supply coals of the most various natures, 





Viscoigne concession, and five in that of Noeux, 


and all of excellent quality. 


the third rank in importance of products, in the 
Pas-de-Calais and the Nord, ‘The Table above 
gives some of the leading culars of the surface 
plant of the shafts at Viscoigne, 

The Viscoigne shafts are joined to the two stations 
of Raismes-Viscoigne (line from Valenciennes to 
Paris) by a railway three miles in length, con- 
structed by the company, over which it carries its 
traffic by tank locomotives weighing 30 tons. 

For water ery > there are two loading piers 
on the banks of Valenciennes and of St. Amam, 
both joined to the railway. At Viscoigne the com- 
pany has offices, stores, eg shops, saw mill, and 
carpenter’s shops, &c. horizontal engine of 
30 horse power, supplied by two steam boilers, 
having a heating surface of 8000 square feet, drives 
the machinery. 

Table N 0. V. on the next page gives particulars of 
the Noeux mines corresponding to those for Viscoigne. 

The Guibal ventilators are of two different sizes. 
Three are of 24 ft. 6in. in diameter and 6 ft. 6 in. in 
width at the Bracquemont, Parsy, and De Marsilly 
shafts, and four of 29 ft. 6 in. in diameter and 
8 ft. Lin, in width at the De Bracquemont; Dupont, 
De Marsilly, and Wallerand shafts. 

The smaller ventilators are only used in case of 
repairs to the others. Draining the mines is effected 
at the Nooux mines by means of sheet-iron tanks, 
which are placed in the cages. The average quantity 
of water drawn per day is for apd wore for the 
whole of the shafts. ‘This water is almost entirely 
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a ont Year. tons. 
Tasue No. V.—Suprace Puant at THE Nevx Mines. 1875 101,641 
Shafts at Noms. esis yous ae nD 
eutisiii ; Totals, Although there hasbeen a fall of over 1/. per ton from 
De Bracque-| De the comparatively low average reached at the: beginning 
mont | Dupont. Parsy- | Marsilly. eres of 1875, it will. be seen that the quantity yearly made has 
Sumber of 7 7 4 5 4 a7: | Shown also a declension; and by a contrast with the oll 
umber of steam boilers... ok : : - : 
eating sles . 4305 sa. ft. | 2691 sq. ft. | 4036 sq. ft, | 3229sq. ft. | 19,643 sq. ft, | Ceding table, it may be noticed that the quantity of 
ripened _ a pe al Coriating Horizontal | Vertical” | Vertical’ | Horizcatal 8 | made last year is a thousand tons less than that made 
Horse power of ditto aaa oe * 80 120 ‘ - 150 Pp. # | in the year when the highest prices were registered. 
Ventintere rf orn ” oe « 2 a - ane 1 cent oe s a | 3 50 285 There has been this year a slight recovery in the quantity 
Water feeders - = a 2 2 1 1 1 7 made, and although the lowest prices have been in the 
Horse power of ditto.., ma oss 12 10 6 6 } 12 46 latest quarter slightly advanced, yet the rates are still 
Air compressor pA pS { ety és de | sin 1 below what they were even at the close of last year. 
Horse power of ditto aT 7 S. af 150 Taken over a series of years the bar trade may be 
Shaft Guking machinery and pumping engine” ots es e Newlat 2 described as to some extent stationary—that stationary 
Horse power of ditto... ine ov “ } we “ 150HP. {| character having been departed from in the flush of pros- 














for feeding the boilers, ‘The following analysis will 
show that it is well suited for the purpose : 
TasizE No. VI.—Analysis of Water. 


























Shafts. 
> . 
-~ $ Big 
i le Eig 
oe a ay a Ss 
§/| & E als 
ae; Fis) ale 
Density “ eee --. |1000.5{ 1001] 1000 | 1000 | 1000 
Fixed residuum in thousandths/ 1,800] 1.850/ 1.100| 0.790| 0.660 
Oxygen ooo ose ier “es jan 0.001 
Nitrogen... eos os] ose [OPaces| ... |traces 
Lime eee ooo eee} 0.040} 0.014} 0.020) 0.056} 0,005 
M sia --| 0.005} 0.090 |traceg| 0,003; 0.001 
Soda «| 0.690} 0,700) 0.370} 0.820} 0.300 
Potash ~} 0,040} 0.044) 0,310 
Aluminum wok. tone x- | 0.002 
Tron we +». (traces | 0.002] 0.005 
Carbonic acid . «» | 0.890] 0.400} 0.079| 0,070 traces 
Sulphuric ,, wi ees} 0.450] 0.490} 0.890| 0.200) 0.240 
Azotic * o+| eee =| traees 
Sulphohydric acid eos! see | OPRCOS |ivaces |traces 
Chlorine on + | 0.160) 0.110} 0.220) 0.125) 0.105 
Arsenic oe e e+ |tracesitraces| .., +» =| traces 
Organic substance «| 0.001} 0.002; .., 4. 0,002 
Losses & substances not 
determined mo eon} 0,084] 0.038} 0.004) 0.015/ 0.007 




















A very powerful air-compressing machine has been 
erected to aid in driving the galleries in the Brac- 
quemont, Dupont, and Parsy shafts. This machine was 
made by the Fives-Lille Company, and is onthe system 
of MM, Dubois and Francois; it is driven at a speed 
of 22 revolutions a minute, and furnishes 247 cubic 
feet of air at a pressure of 1351b. per square inch. 
It drives three drills of the Dubois and Francois 
type fitted with a new cutter bar, constructed at 
the shops of the Nceux mines, and designed by M. 
Gueney, director of these works, 

The Neeux shafts are joined to the Chemin de 
Fer du Nord colliery lines and the line from Bully 
to Bryas, and also to the banks of Beuvry, by a line 
of 15 miles in length. 

As an additional means of water transport the 
company has made from the banks of Beuvry a 
canal nearly one mile in length, with 6 ft. 6 in. 
draught of water, in order to join the branch of the 
Northern Canal. At the bank, there have beep 
established on the wall of the quay bordering the 
basin, two hoppers, for embarking the coal, a de- 
scription of which will be given hereafter. At the 
Exhibition there is a model of this arrangement to 
a seale of one-fifth, 

The rolliog stock of the company comprises seven 
tank locomotives with six coupled wheels, and 
weighing 30 tons; 42 wagons of the same model as 
those belonging to the Northern Railway; 102 
tipping wagons for discharging coal; 8 timber 
wagons; 23 wagons for miscellaneous purposes, 
and 4 passenger carriages, 

Offices, stores, and shops have been established 
at Neeux for the use of the Central Administration. 
The workshops contained in one building comprise 
five parallel galleries 42 ft. 7 in. in width, and 
131 ft, 2in. in length, They include smiths’ shops, 
fitting, erecting, and carpenters shops. A Corliss 
engine, constructed by MM, Le Gavrian and Co., 
of Lille, of 30 horse power, and supplied by two 
boilers, drives the machinery. 


THE OCEAN RACE OF THE TEA SHIPS. 

Tne race from Ohina of the steam clippers vid the 
Suez Canal, which bring home the new season’s teas, was 
this year won by the Gleneagles. She loft Woosung on 
May 24th at 5 p.m., and arrived in London on July Ist 
at 7pm. One day was occupied in passing through the 
canal and about half a day in coaling at Singapore, thus 
making the entire including these detentions, in 
88 days 2 hours, probably the quickest on record. 








Castle by about one day a half, which was attributed princi- 
pally to her bearings not working well, and on her arrival in 
London her engines were thoroughly overhauled, and by 
the advice of the company’s engineer, Mr. Roberts, it 
was determined to line the whole of her main shaft bear- 
ings and crank-pin brasses with white brass, and to 


signs of weakness, with Parsons’ manganese bronze. Mr. 
Roberts only arrived at this decision after diligent in- 
quiries as to the working of these metals in the steam- 
ships of the Peninsular and Oriental, the Royal Mail, the 
Pacific, and other companies where they are in extensive 
use, and the result in the case of the Gleneagles fully 
justifies his decision, as the bearings worked both in the 
outward and homeward voyage in the most satisfactory 
manner without a sign of heating, the number of revolu- 
tions of the engines having been increased from 54 to 
57, and she has started on another outward voyage 
without closing any of the bearings. The voyage home 
from China was accomplished in nearly two days. less 
time than it was last year, and making a difference in 
her fayour as compared with the Loudon Castle in the 
two voyages last year of about 24 days. 

Both these companies, as well as the King line, are 
building new and more powerful steamers to compete in 
the race next year; the Glen line vessel, building at the 
London and Glasgow Engineering and Iron Shipbuilding 
Company, is to have the whole of her main bearings and 
cama brasses of Parsons’ manganese bronze lined 
with white brass, and everything else is’ being-done in 
the construction of the vessel and engines to insure a 
high speed. The manganese bronze is also adopted in the 
engines of the new vessel of the Peninsular and Oriental 
Steam Navigatiom Company, the Kaiser-i-Indo, now nearly 
completed by Messrs. Caird and Co., of Greenock, and it is 
coming into use generally for marine engines in place of 
gun-metal, and in some parts in © both of wrought 
and cast‘iron, recent experiments having proved that it 
possesses from 50 to 60-per cent. more transverse strength 
than gun-metal, is much tougher, and at the same time 
stiffer under strain., Besides being used for bearings and 
crank-pin brasses it is found to answer admirably for 
slide valves and faces, and piston-rings, and when forged 
and rolled, for solid air and other pump rods in place of 
iron covered with brass in that form, it being quite as 
strong as mild steel. 





Sl 





NORTHERN BAR IRON MANUFACTURE, 

AttHouGH in the malleable iron trade of the North of 
England the rail manufacture was the most extensive 
branch, and the plate manufacture now is, yet the bar 
iron trade may claim the credit of being probably the 
earliest branch of the trade planted there, and whilst it 
has not attained the growth that the other branches of 
the trade have, it has long been of considerable extent. 
It may not be uninteresting to trace the variations in the 
trade so far as they can be discerned from the official 
statistics of the Board of Arbitration. It may be added 
that although the Board of Arbitration included about 
seven-eighths of the whole of the rolling mills in the 
north-eastern district, the proportion of works excluded 
was not so large in the bar as in the plate trade, and thus 
the figures are a better criterion on the whole. These 
official records date back best to 1872, since which year 
there has been the most variation both in price and 
quantity in the trade. In the first three years we shall 
quote there was a serious rise in the price of bars, but in 
spite of this the quantity sold by the associated makers of 
the north rose largely. The quantities invoiced in the 
years named are as follows, for bars sold from the works 
in connexion with the arbitration board : 


Year. Tons. 
1872 75,153 
1873 79,426 
1874 91,052 


The highest price for bars was reached in the middle 
year of the three, the rate being then 12]. 13s. 2d., but 
although there was a decrease in 1873, it was not to an 
extent enough to materially affect the average; but in 
the following year there was a serious declension in rates, 
the fall that year being more than in any other year. In 
the three later years the production of bars has been as 


replace the gun-metal crank-pin brasses, which showed, 


perity_of five years ago in the one direction, and in the 
extremity and depression last year on the other. But 
the fluctuations in price have been much more violent, 
for from 6/. 5s, 5d. per ton on the average in 1869, the 
price rose by bounds to double that amount — to 
122 13s. 2d.—and it fell, though not so rapidly or 
so regularly, until the low level was almost reached 
in the first quarter of the t year, the average then 
being 6/.7s. 11d. The bar iron trade, although compara- 
tively stationary, has advanced comparatively, for whilst 
inthe year 1874, it gave only a percentage of about 13 per 
cent. of the whole of the manufactured iron sold by the 
associated makers in the North of England, its proportion 
advanced until last year it was nearly 20 per cent. of the 
whole, and in the first quarter of the present year it was 
over 23 per cent. of the whole. This, however, is chiefly 
due to the decrease in the quantity, ac and pro- 
portionate, contributed by the rail manufacture. Nor 
does the future of the trade present the appearance of 
change which some of the other branches of the malleable 
iron trade show. In the rail trade, for instance, the 
transference frem iron to steel is almost complete, and in 
that of plates it appears to be one of the early and to 
some extent experimental stages, but this is not the 
case in regard to the bar trade. It is true that there 
are indications. that for some of the uses of bar iron 
there may be in the immediate future a preference of 
steel, but though rivets may for steel boilers, and a few 
other uses, be made of mild steel, yet it is evident that it 
will be some time before there is any material diminution 
in the demand for bar iron through such causes. And in 
the meantime the increased use, and the probable normal 
growth in the trade, will more than cause a return to the 
large production of the past in the north. 





CHIMNEY DRAUGHT. 
To THE EDrToR OF ENGINEERING. 

Srr,—I have read with some interest the two letters on 
chimney draught which have appeared in ENGINEERING of 
July 5 and 19. 

In common with Mr. Wilson I have, until recently, felt 
a difficulty in receiving Rankine’s rule for theoretical 
velocity of draught— 


pi D-d 
Vea] 29h B= 


For, in thinking over the matter it occurred to me that by 
taking suitable values of D and d we could easily get a 
valueof V as as we pleased, and very much larger 
than that due to the fall of a heavy body under the action 
of gravity through the height of the chimney, and this ap- 
peared to be impossible. 

Theformula which I considered correct, and which agrees 
with the rule of Box, in his book “‘ Practical Treatise on 


Heat,”’ is 
v= 2gh D-d 
D 


In rule (1) it is easily seen that h ps, which is the 


head, is measured in feet of hot gas, and that in (2) 
h.——, which is again the head, is measured in feet of 


the cold air outside. 
Now Rankine does not give the reason why he measures 
the head in feet of hot gas, but in thinking over these two 
conflicting formulas lately, I have come to a conclusion that 
is quite satisfactory to my mind, and which with your per- 
mission I will submit for the judgment of your ers. In 
considering the flow of air from a reservoir under pressure 
the theoretical velocity of efflux is that due to the free fall 
ofaheavy body under the action of gravity through a height 
equal to the height of a column of air of the same densi 
as that filling the reservoir, and constituting the iets 
equivalent in height to the difference of pressure wi and 
without the reservoir, or, in short, the theoretical head is 
ay eae “thee “a Sn ead partially exhausted 
» Suppose T flows into a us 
reservoir, then the head will be expressed the height of 
a column of the external air equivalent to the ‘difference of 
without and within the reservoir, the external air 
now constituting the jet. In each case the height of the 
column which measures the head is. calcn on the sup- 
a that it consists of the same gas as that constituting 


the jet. 
ing now to the case of a chimney, we see at once 
that at the top the consists of hot gas, and 


(l.) 


(2) 











Last year the Gleneagles was beaten by the Loudon 


follows: 





jet therefore 
rule (1) or Rankine’s is to be used ; but at the foot, that 
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is at the furnace front, the jet consists of the cold external 
air, and that therefore rule (2) is to be used. 

With respect to Mr. Wheeler’s theory of buoyancy, I 
am, with Mr. Wilson, waiting for more information from 
Mr. Wheeler. E : ? 

The usual idea of course is that buoyancy is no in- 
herent property of a body, but depends on its surround- 
ings; for example, a piece of iron is buoyant in mercury, 
but not in water, and if we are not to attribute its dif- 
ferent behaviour in these two fluids to the different up- 
ward pressure of the displaced fluid in the two cases, I 
do not see what explanation can be given. 

Iam, Sir, yours truly, 
WILuiaAm Sisson. 

Falmouth, July 23, 1878. , ; 

P.S.—Will you allow me to point out a slight error in 
your “Notes from the South-West” in your issue of 
July 19th, under the heading ‘‘Granite for the Tyne 
Commissioners.’’ Messrs. Freeman’s granite quarries are 
not at Penrbyn in Wales, but at Penryn near Falmouth. 
—W.S. 





To THE EDITOR OF ENGINEERING. 

S1r,—In your issue of the 5th inst. there appears a letter 
from Mr. Samuel H. Wheeler on ‘‘ Chimney Draught,” 
the object of which is to establish the correctness of the 
formula of Peclet, Rankine, and Morin, in opposition to 
objections on page 6 of Mr. Robert Wilson’s late work on 
‘* Boiler Factory and Chimneys.” 

The above-named formula rests upon the same theory as 
that used for the speed of flow of water from a vessel with 
a superior head into another vessel with an inferior head. 

In applying this theory to the flow of air from a chimney, 
the process obviously is to compute the differences of 
altitude of a column of air the same height as the chimney, 
and of atmospheric density, and of another column of the 
heated air inside the chimney, if compressed down to the 
same density as the exterior air, then treating this 
difference as the acting column for producing speed of 
flow. 

I have compared the effects of this method with the 
formula given by Mr. Wheeler, with which it quite agrees, 
remarking, however, that the Gin the formula must be 
taken at 163, and not as 32}, the value given in some 
works for G. 

I think, however, that the subject requires a closer 
attention, and for this reason, under the above view, the 
air flowing into the heated column is supposed to do so at 
its normal density, but it is clear that at its exit from the 
chimney (barring friction) the speed must be increased in 
order to pass the same weight of air in any given time. 

The question then becomes, what is that power, over and 
above gravity, which gives this increase of speed? Can it 
be the effect of the fire, expanding the new supply sent in at 
atmospheric density and temperature ? 

If we suppose a twofold operation, first of sending in to 
the heated column, say, one cubic foot of the colder air, and 
that then this cubic foot is heated up ; the increase of speed 
of issue would be due to the direct influence of the heat. 

Hoping that some of your able correspondents may 
consider the above views and throw light upon them, 

I am, Sir, your obedient servant, 


G. H. Purrrs. 
London, July 19, 1878. 





THE RIVER THAMES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read your article under this heading with 
peculiar satisfaction. As you say, the result of the con- 
troversy between the ‘Thames Conservancy and the 
Metropolitan Board, has been “‘ that the public have been 
left ina fog of Egyptian darkness,” and as certain facts 
are peculiarly within my personal knowledge, but are 
not easily accessible to the public, I ask your permission 
to supplement your article with a few remarks. 

The public have now forgotten, but all specialists will 
remember, that as far back as 1861, in conjunction with 
a relative of mine, I submitted to'the Metropolitan Board 
of Works a scheme, and proposal for diverting and dealing 
with all the sewage of London then or thereafter flowing 
into the Thames from the northern shore, and as ever 
since then I have been intimately connected with the 
history of the sewage of London, and have closely watched 
the progressive pollution thereby of the Thames, it will be 
seen that I speak with g complete knowledge of the sub- 
ject, for the ‘‘ main drainage’ of London was not finished 
for some years after 1861. 

I can personally vouch for the absolute truth of your 
description of the foul and dangerous condition of the 
river from, say, London Bridge to Gravesend. But as I 
have made the diversion of the sewage of London from the 
Thames the main object of my life, and have, therefore, 
devoted much more time to the consideration of all the 
problems involved than probably any other man, I venture 
to offer some reasons for thinking that the state of the 
Thames is even worse than you believe. 

The celebrated experiments with floats showed that it 
took some six weeks on the average for a solid body to float 
from London Bridge to the Nore. But nothing is so 
dangerous or misleading as averages in matters of health, 
and there is nothing to prevent a series of accidents of 
wind, tide, and backwaters carrying a solid body up the 
river instead of down, and then stranding it on the bank 
many miles above its starting point. I refer to a “solid 
body” large by comparison with the triturated matter 
suspended in London sewage. But when we come to s - 
late on the probable, an sible, vo that will, oF 
may, be made by a given volume of liquid liberated in the 
Thames at any particular point, it is obvious that the pro- 
blem is indefinitely, perhaps racan more conrplex, and 
that there is no limit that might not be reached by some of 
the particles of that liquid, or rather that the o' 'y limit to 


their upward vo would be the first lock on the river. 
Moreover, as the noxious matter in sewage is in 
solution and partly in suspension, the problem is still 
farther complicated, and the official analogy of the solid 
and insoluble ‘‘ float’’ eventually sailing away bodily into 
the sea is still less applicable. 

The only thing that the official solid float proves is that 
there never can be less than the entire volume of the sewage 
of London for so many weeks present in the Thames below 
Barking at any given moment. This would itself be a 
sufficiently alarming fact, but, as you have rightly shown, 
there is actually a kind of natural precipitation process at 
work, and this is what the Conservators of the Thames 
complain of. In other words, a certain percentage of the 
total solid matter in suspension in the sewage never gets out 
to sea at all, but remains deposited on the banks and bed 
of the river. Now first it is obvious that some of this 
being churned up by a passing steamer at the commence- 
ment of a flood tide, might be carried up in one tide right 
into London ; secondly, it follows that this  reempes. of 
solid matter in suspension deposited on the banks and bed 
of the river must go on accumulating, and that the real 
measure of the pollution of the river is (1) all the sewage 
for, say, 40 days, plus (2) # per cent. of the whole solid 
matter in suspension disc from the sewers since the 
opening of the Barking and ness outfalls, plus (3) « 
per cent. of the solid matter in solution carried by accidents 
of tides, eddies, and specific gravity wpwards instead of 
downwards. 

It follows therefore that the pollution of the river is 
cumulative. But if we consider that we s in 1864 
with the accumulated filth of ages, and that since then the 
amount of polluting matter brought down by the sewers has 
increased Sopend all precedent, partly from the unpre- 
cedented increase of London, and — completion of 
sewers and house drains all through don in quarters 
where they never existed before, the end to which we are 
drifting is sufficiently obvious to a sanitarian. 

So much for the actual state of things, and the case 
being so clear and indisputable I will not waste time on 
details. Now for the two questions, How can it be 
stopped and how can it be remedied? 

Most people are under the impression that this state of 
things—where a great city injures and —?> neigh- 
bours, contrary to the common law of England—cannot 
be stopped because Parliament has sanctioned it, and ex- 
pressly authorised the Metropolitan Board of Works to 
pollute the Thames. This is fortunately a complete mis- 
take. Parliament has done nothing of the kind, and the 
owner or occupier of any riparian cottage worth 51. a year 
could at once, and as a matter of course, get an injunction 
in Chancery stopping, after a reasonable delay, all further 
discharge of ——= Barking and Crossness. 

The Act of Parliament under which those outfalls were 
constructed, is the Act 21 and 22 Vict., c. 104. It is dated 
the 2nd of August, 1858, and is entitled ‘‘ An Act to alter 
and amend the Metropolis Local Management Act (1855), 
and to extend the powers of the Metropolitan Board of 
Works for the Purification of the Thames and the Main 
Drainage of the Metropolis.”’ It is an Act for purification 
not pollution, and though it confers many and great powers 
on the Board, they are all with a view to effect the more 
complete purification of the river, and the Act does not 
relieve the Board from one single obligation previously 
thrown upon them by the common law of oo 

The opening words of the Cage are, ‘‘ Whereas it is 
necessary, with a view to the health of the pee ee 
that works should be speedily undertaken and completed 
for the purification of the Thames.’’ This is a remarkable 
passage, for on the one hand Parliament affirms that “it 
is necessary ’’ that such works should be “‘ speedily under- 
taken,’’ and also ‘‘completed’’ for this purpose, and on 
the other, there is no limitation either as to the part of the 
river which is to be purified, or as to the extent to which 
this “‘ purification’’ is to be carried. The Act, therefore, 
so far from relieving the Board from the obligation lying 
on them in common with all other Englishmen, not to 
annoy or injure their neighbours, throws upon them the 
specific obligation of purifying absolutely and altogether 

e whole river Thames, so far as the sewage of London is 
concerned. 

The various sections of the Act throw entirely on the 
Board the responsibility of the sufficiency or insufficien 
for this ‘‘ purification of the Thames”’ of the works whic 
they may please to construct, while giving them the un- 
precedented [power of Ce ee Be cag works they 
please, and the poms of buying whatever land they may 
require, either for the works of conveyance or for deodoris- 
ing the sewage. 

ion 24 says, ‘‘ The said:Metropolitan Board shall 
cause all works to be executed under this Act to be con- 
structed and kept so as not to be a nuisance,’’ and Section 
$1, while leaving the ordinary Englishman with his ordi- 
nary recourse to the Court of Chancery, confers a special 
wer on the Secretary of State ‘“‘on complaint made to 
Bim of any nuisance committed in execution of any works, 
or in deodorising any sewage, or in disposing of any sewage 
or refuse from sewers ..- . to direct such prosecutions, 
or to take such other proceedings as he may think fit.”” 
These extracts, Sir, are sufficient to show three things ; 
(1) that the Metropolitan have no special license to 
pollute the Thames ; (2) that Parliament, on the geny 
threw special and very distinct obligations uw them 
purify it; and (3) that Parliament never co plated so 
monstrous a defiance of the laws of hygiene, so monstrous 
an injury to riparian owners and occupiers below London, 
so monstrous a danger to ull persons passing up or 
the river, and I may add so monstrous an outrage to all 
decency as the concentrated discharge into one short reach 
of a river, and in its crude putrescent condition, of the 
liquid and solid refuse of four millions of human beings ! 
And yet the reservoirs at Barking and Crossness aro so 





constructed that in the Government inquiry into the com- 


tely after 
= walk through them without dirtying one’s boots. 
The subject is so important, and is so large a one, that 
I see I must ask you to allow me to finish my remarks in 
a second letter. Meanwhile I am, Sir, 
Your obedient servant, 


W. Horz. 
Army and Navy Club, July 27, 1878. 





DUAL SCREWS. 
To THE EpiToR oF ENGINEERING. 

Srr,—I have fora number of years held the opinion 
(and advocated it upon various occasions) that the efficiency 
of screws could be much increased by arresting 
motion which is imparted to the water by all 
a greater or lesser degree, and I consider that this 
best accomplished by fitting suitably shaped guide blades 
behind the ordinary screw (or a modification of it), i 
the whole arrangement in fact somewhat similar to 
of an ordinary lel turbine, in which the action is just 
the reverse of t re eS eats 


flecting blades to a ae i seen Se commen’ Se Cares 
sion‘my views upon the subject an out the fai 
shape of these ‘gui , showi zon Soot 


the correct shape they onght to 
the spiral motion im th 
eae aan “ine : pote that this plan 
on it. seems 
should not co been further ae ans the 
above trials by Mr. Rigg being the only ones I can re- 
effici os rae By thiedion to Ratton ro ine 
iency, and the only o it appears in 
possibility of floating substances getting in between the 
Sodlsas con,,66.p noe teamh Se ie toeeel 
cautions can, a extent, en > 
and at ary rate the ent of di 
trated in your issue of 19th instant, and previously advo- 
cated in your valuable paper, is equally or perhaps more 
objectionable from this point of view. By in con- 
structive modifications it would be possible to considerably 
reduce the thickness of the blades and hence the resistance 
to their rapid motion through the water, and by the same 
modifications the chances of fouling could be much lessened. 
sik Seopasaglionted sguanpenent tben chetieeeapeaip 
much more complicated arrangemen’ stationary 
blades. The efficiens of screw with guide blades when 
** going astern” would require to be found by experiment. 
Yours obediently, 
W. ScHONHEYDER. 
London, July 24, 1878. 





PATENTS IN SPAIN. 
P er — EDITOR OF a. pOves 
1z,—It may ——s many of your 

to know that a new Paten' 1 nal ay passed the 
Spanish Senate, giving increased facilities for the protection 
of inventions in Spain and her colonies. 3 

By the provisions of this Act, the cost of a patent is 
m. . reduced, and the territory covered thereby consider- 
ably exten as one t will henceforth include the 
colonies as well as Spain. The term of the patent is also 
extended to twenty years, subject to the payment of a small 
annual tax ; and measures are provided to protect 
patentees from infri 

We are, Sir, your obedient servants, 


INE, LAKE, AND Co 
Southampton-buildings, London, August 1, 1878. 





SPRING SAFETY VALVES. 
To THE EDITOR oF ENGINEERING. 
S1r,—Referring to our | which a) in your 
last issue, we desire to say that ones to absence of a 
member of the firm, we were unable to say all that we 
wished, and would thus feel obliged by the insertion of 
the following as supplementary. 
ing Mr. Adams’s statement that we cannot make 
a valve having an area from one-tenth to ten-tenths of the 
Board of Trade rule, which will discharge all the steam 
generated by a boiler within anything like practical limits, 
the limits we presume are those of the Board of Trade, 
and he challenges a test. 
The ridiculousness of the above statements must be 
apnea to your readers, but notwit i their 


absurdity we willingly consent to a test for the 
of this somewhat **demonstrator of truth,’ and 
we the f as the conditions: 1, That as 


any schoolboy could foresee the result of such a test, and 
Adams would be hb to 


as no one but Mr. we tened to any 
extent thereby, we think it is only fair that he pay ex- 
penses. 2. test, not to be on a paltry boiler of only 
14 square feet of te, as your t proposes, 
but upon a boiler of, say, 40 square feet of firegrate at, 
say, 60 lb. to 70 lb. pressure, Mr. Adams 


we will allow Mr. 
to use valve area according to his honest “‘ confession,” 
which will be one valve fully 5in. in diameter, or a pair of 
valves each 3} in. in diameter, or we will allow him to use 


any number of 5in. valves, or pairs of 3}in. valves, and 

i h thoes, we WEh ant, net, Eee. leetes Semeee 
oft ais, © Renenen Nearene ate ee mm pen 
size, use a properly proportioned valve of our 
poeeh nip sinensis, fp ee 8. The particulars of 
he result of the test between the valves, our 





leviathan 
valves, and the requirements of the case, to be submitted 
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COAL- DISCHARGING APPARATUS AT BEUVRY (PAS-DE-CALAIS). 























(For Description, see Page 94.) 
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to your readers, so that they may judge regarding Mr. 
Adams's statements. 

We trust that if Mr. Adams wishes to demonstrate truth 
he will at once agree to this trial, with what we may in 
the circumstances term ourselves—his generous rivals. 

Yours res ully, 
ALEx. TURNBULL AND Co. 

Glasgow. 








NOTES FRUM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Overtaxing in Boroughs.—The ratepayers of 
Barnsley are determined not to allow their corporation to 
ride rough-shod over them. The council have said they 
mean to purchase land in the market-place of the town for 
the yeepeees of improvement, and those who pay for them 
say this work shall not be done. But the council perseveres 
and so do Cops and the result is that a ratepayers’ 
meeting is held, a meeting convened by the mayor. The 
ratepayers decline to authorise the expenditure of 9000/7. in 
the purchase of land from Sir Hickmann Beckett Bacon, but 
they have done so previously, and as a second security they 
resolve to defend their interests ‘‘ by all lawful means,”’ a 
species of threat which has been heretofore laughed at, 
and in this case will doubtless be again. 


Limited Investments.—It has become in Yorkshire a 
common saying when a man has accumula some 
hundreds, “ But it’s not invested in limiteds.’” Amongst 
the limiteds, however, one class appear to do well, whether 
trade be good or bad. These are the wagon companies, 
who, like i ns Ae on Ln two, oe or be 
years’ system. orkshire agon mpany an 
several others this week declare dividends of 10 ane cent. 
perannum. Loan societies are however said to be a better 
investment in this district for the committee and directors, 
after which follow the co-operative societies, the chief 
recipients of the benefits of which are said to be the members, 
but the latter are dubious. 


English Trade with Cyprus.—This is a public announce- 
pone 7 FY great trade is da aga 'yprus -_ Hull 
the island annually ex ing many thousan 
tons of locust beans. Tn 
entire crop of the island. Vessels, which generally load 
for Hull.at the port of Limasol, have arrived as large as 
1000 tons register.”’ 


an moy and Protective Duties.—For some months t 
there been a strong movement in Sheffield in the Se 
servative interest, and as many of the trades are suffering 
from the protective duties of other countries, the following 
resolution has been upon by the Chamber of Com- 
: “That in the opinion of this association it is 





fact, this port receives nearly the | 


























upon it by foreign competition, and that such commission 
should investigate the cause of the decline of British 
exports.”” There have been evidence latterly of a a 
conservative tendency, and the above inquiry is look 
forward to with much interest, if it be gained. 








VENTILATION OF THE House or Lorps.—Last week 
Earl Granville asked, in conjunction with his colleagues, of 
the Lord Chancellor, to urge on the First Commissioner of 
Works to take steps to improve the ventilation of the 
House. He called attention to its state on the previous 
Thursday, when the House was crowded to hear the ex- 

lanation of the Government in regard to foreign affairs. 
he noble earl com the House with that of the Com- 
mons, where the air comes upwards from the perforated 
floor, while, in the Upper House, opening of the windows 
| is the only method of getting fresh air. ite the almost 
iteous accents of 1 Granville, the Lord Chancellor 
rew a worse picture in reply. Lord Cairns stated that he 
had himself felt the utmost inconvenience from the temper- 
ature of the House, and promised that he would certainly 
complain to the authorities responsible for such matters. 
He pointed out the great difficulty that the large portion of 
the superficial area of the Houses was made of glass, which 





made the interior hot in summer, cold in winter ; and 
as the two sides in question faced east and west, they had 
the sun pouring on the House most of the day from one 
side or other. He claimed that on the occasion referred to 
by Earl Granville, he had probably saved the lives of some 
of their lordships by ordering the windows to be opened. 
The question was not so much one of getting fresh air as 
that of keeping the air in the House cool. e may pos- 














sibly notice the general subject of ventilation more fully 
hereafter, but cannot forbear calling attention to the 
ishi ractical ignorance of the subject, as evidenced 
in the House of Lords, our , Criminal, and other 
courts, and many of our public buildings. Forty 
years ago the subject att _- attention, and has con- 
stantly on the tapis to this day ; but, from what we 
know, it — a much higher “‘ ventilation’ than it has 
yet received in the hands of either engineers or chemists. 


JAPANESE TELEGRAPHS.—The Japanese Government is 
losing no time in extending its system of telegraphic com- 
munication, as there are now 125 telegraph stations in 
Japan, while it is estimated that there are 5000 miles of 
wire in operation ; 1000 miles more are in course of con- 
struction, and still further extensions are contemplated. 
Considering that the first telegraph lines for practical pur- 
poses were not in Japan before the end of 1869, 
the result achieved is by no mean unsatisfactory. 


Inurnors Coau.—Mr. W. D. Rudy, of the Illinois Indus- 
trial University, has published a a on the “‘ Coal of 
Illinois.”” In the introducti . Rudy says: ‘‘ The 
coal area of the State of Illinois may be safely estimated, in 
round numbers, at 35,000 square miles, an area three times 
as large as that of Pennsylvania or Ohio, and constituting 
one-fifth of the productive coalfields of the United States, 
not including what are termed the lignite basins of the 
western territories. The coal measures of Illinois attain 
an aggregate thickness of 1400ft., and may be divided 
into upper and lower measures, the latter of which, as a 
rule, contain the better coal.’’ 
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EDISON’S MICRO-TASIMETER. 
We re-publish from the Scientific American the follow- 
ing ion of Mr. Edison’s micro-tasimeter, to which 
instrument reference has already been made in our . 
: J —_— me me ES and perhaps — 
interesting ysicists, is micro-tasimeter, or 
rer of infinitesimal pressure. 

** The |thermopile, hitherto foremost among delicate 
indicators of of temperature, must now be con- 
signed to the rear ranks, and the radiometer, which exhibits 
the motive — of the most subtle of forces, must retire 
in favour of an instrument that can weigh that force. 





platinum-headed screw E, the head of which rests in 
jap maga a Fogeroage circular cavity in the centre of 
e disc. 


screw E, the carbon bi i . Upon 

face of the button there is a disc of platinum foil, which is 
in electrical communication with the battery. A metallic 
cup G is placed in contact with the platinum disc to receive 
one end of the strip of whatever material is employed to 
operate the instrument. 








‘The micro-tasimeter is the outcome of Professor Edison’s 
experiments with his carbon telephone. Having experi- 
mented with diaphragms of various esses, he ascer- 
tained that the best results were secured by using the thicker 
diaphragms. At this stage he experienced a new difficulty. 
So sensitive was the carbon button to ary eee condition 
that the expansion of the rubber telephone handle rendered 
the instrument inarticulate, and finally inoperative. Iron 
handles were substituted with a similar result, but with the 


additional feature of musical and tones distinctly 
andible in the receiving instrument. hese sounds Pro- 
fessor Edison attributed to the movement of the molecules 
of iron among themselves during i He calls them 


expansion. 
‘*molecular music.’”’ To avoid these disturbances in the 
telephone, the handle was dispensed with ; but it had done 
a great service in revealing the extreme sensitiveness of 
the carbon button, and this discovery opened the way for 
the invention of the new and wonderful instrument. 

‘The micro-tasimeter is represented in perspective in 
Figs. 1 and 2, in section in Fig. 3, and the plan upon which 
it is in the electric circuit is shown in Fig. 4. 

“ The instrument consists essentially in a rigid iron frame 
for holding the carbon button, which is placed between 
two platinum surfaces, one of which is and the other 


movable, and in a device for holding the object to be tested, 








“The post B is about 4 in. from the post A, and contains 
a screw-acted follower H that carries a cup I, between 
which and the cup G is placed a strip of any substance 
whose expansibility it is desired to exhibit. T 
in electrical communication with a 

vanometer is connected with the The 

e substance to be tested is put under a small initial pres- 
sure, which deflects the galvanometer needle a few degrees 
from the neutral point. the needle comes to rest, 
its position is noted. The htest subsequent 
or contraction of the strip wi indi 
ment of the vanometer 


e 

vanometer, which is not affected in the slig 

a thermopile faci > 
in this iment, is held a few i 
stri Sans: is sensibly affected by the heat of 
the , a strip of gelatine, placed in the instrument 
is instantly expanded by moisture from a dampened piece 
i held 2in. or 3in. away. 

“For these experiments this instrument is arranged as 
in Fig. 2, but for more delicate operations it is connected 
with a Thomson’s reflecting galvanometer, and the current 




















eva 


when it is compressed in the slightest degree, its electrical 
ivity is i and when it is allowed to expand 


er. 
" 6 in. or 8 in. f, stri 
laced in the i Simetbowhen seme 4 


** Professor Edison proposes 
principle of this instrument to numberless purposes, among 
which are delicate, 5 . hygro- 
meters. He expects to indicate the heat of the stars, and 
to weigh the light of the sun.’’ 





a 
ment. Business at Manchester Locomotive Works, 
Manchester, New Hampshire, is stated to be improving. 
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sa ou 6 PHE MICROPHONE. 
Tue following. munication has been made by the 
Combe du Monee to the Academy of Sciences on t ss 


tion in the intensity of the, currents transmitted by im- 
porta contacts according to the pressure exerted upon 
F i marvellous, results. obtained by Messrs. 
Bidison "and Hughes, by the employment of currents 
of an intensity varying with the pressures exerted upon the 
in it appears to me to be interesting to recall 
he notice of the Academy some investigations I have 
at various times upon these peepemene. 
In the year 1856, wishing to ascertain the best conditions 
electro-magnetic contact breakers, I soon perceived 
that the greater or less pressure exerted on the surfaces in 
contact produced quite remarkable differences on the electro- 
effect produced. This effect surprised me tly, 
I studied the matter and published in 1856 in the first 
volume of the second edition of my (Exposé de l’ Application 
de l’Electricité, 246)* as follows : 
ery curious circumstance should be recerded 
which appears at first to contradict the accepted theory of 
electricity, is that a greater or less pressure 
exerted between the surface of a contact breaker notably 
— the intensity of the currents traversing them. This 
happens on account of the metals of the contact 
breaker not being in a perfect state at. the point of contact, 
and perhaps also to a physica cause still imperfectly 
understood. It is certain that im,contact breakers where 
the movable piece of the con’ by an extremely 
small force, the current often reduction sufficiently 
marked to produce an absence of, electrical reaction 
characteristic of this.’’+ 

I have tried, as contect breakers, various conducting 
bodies, brass, iron, platinum, and even charcoal, and I have 
found that the differences of intensity inereased in the same 
proportion as the bodies in coutnel aplgesced greater re- 
sistance; this fact I demonstrated af when I showed 
the variations in resistance which y, divided , wood, 

, and coke could produce ; however, not foreseei 
then the application of shisproperty, I did not interest myse 
in it further, and I thought only of ntilising the carbon con- 
tact breakers to produce undulating currents in order to re- 
duce the effects of extra currents, I have described in the 
volumes ly mentioned (pages 263 and 264) two systems 
of contact breakers of this nature, one of which has been 
perfected by Mr. Pulvermacher, In 1872, when I commenced 
my great researches on the conductibility of imperfect con- 
ducting bodies, I found myself led to measuring the resist- 
ances of powdered carbon and metallic filings, and the fol- 
lowing is what I said in a note published in the Comptes 
Rendues of the Academy on the 2nd of December, 1872: 

“The resistance of the intermediate body had a. walue 
as compared with dry powdered wood charcoal from 
1200 to 2000 kilometres of telegraph wire, ‘ 
metallic powder or coke from 1200 to 2000 metres, 
to the more or less brilliant condition of the surface of the 
metallic particles, and their degree of concentration arownd 
the electrodes, §c.’’ 

In order to complete my researches on the conductibility 
of bodies of this nature, I wished to study the effects that 
would arise from thr action of heat on this conductibility, 
and the following at. the conclusions to which I have been 
brought, they are embodied in a note presented to the 
es emy on the 2nd of November, 1875, and are as 

ollows : 

‘* When metal filings or powdered mineral ores possessing 
a high conducting power, as well as powdered graphite or 
coke be. heated, their conductibility at the first moment 
appears to diminish more or less, but it afterwards in- 
creases rapidly to a high degree. Does the reduction in 
the conductivity which is thus produced arise from a real 
increase of resistance which these bodies may have 
acquired under the influence of heat? And does the increase 
of conductivity, which is afterwards noticed, and which is 
infinitely more developed, arise from the dilatation of the 
— the filings, a dilatation which would effect between 

hemselves a more perfect contact, analogous to that which 
would result from an increase of pressure exerted on 
the filings. It is very difficult to decide this, but the 
ter electrical conductivity which the air requires 
tween the particles of the filings does not appear to play 


great . 
“te is precisely on the first of these properties that 
the microphone thermoscope of Mr. Hughes is founded. 
The variation in conductivity of the powdered carbon 
according to pressure was, moreover, applied in the year 
1865 by M. Clérac, an officer in the Administration of 
Telegraphs, to the construction of a cheap Rheostat, which 
consisted of a tube filled with plumbago or finely divided 
charcoal, in which a piston traversed, actuated by a screw ; 
by traversing the screw more or less the resistance of the 
clrouit in which this tabe is placed is increased or 
diminished to a high degree. M. Zetzsche, in a report on 
the Exhibition of Vienna in 1873, published in the Journal 
Seiten haus de Bérne, of the 25th of February, 1874, 


8 as follows (see page 406) : 

“As s Rheostats, the historical exhibition con- 
tains, besides ordinary apparatus, Rheogtats of graphite, 
employed since 1865 on in iate stations in 
= the resistance of the line, §c.’’ 

+ was only, however, when these rties were applied 
to telephonic systems that all the effects of which 
bam are susceptible are revealed, and it was Mr. Edison who 

showed whatcould be done withthem. He bas, moreover, 
made one of the most important applications in his micro- 


ey 
as 


Ht 


i 





® Tho first edition of this work was published in 1853, | Altogether 


the second in 1856; and the third in 1871. 


t The metallic microphones of Professor Hughes have 
pie bln on striking manner the truth of the pre- 
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to 


to | with the 
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- | tasimeter, which can not only detect the smallest. variations 


in temperature, but can also measure with accuracy, by 

Ne ee a 
idge. pamcensertaeremates £9 Sa: Atesony 

Sciences, at Was on the 17th of April, 1878, has, 

bowarers no resemblanee to the. thermoscope of Mr. 
ughes. 





MECHANICAL POWER ON TRAMWAYS.* 
By Nicnoutas Watts, Assoc. Inst. C.E. 
NOTWITHSTANDING the tly prohibitory condi- 
tions imposed by the Board of Trade regarding 
mechanical power on tramways, the question has been dealt 
with in so persevering a spirit by engineers and tramway 
companies, that the difficulties surrounding it may be said 
—— fairly surmounted. . oh 
e Government, recognising the necessity of bringing 
the subject under the restrictions of well-defined laws, ap- 
poin last year a Select Committee of the House of 
Commons to hold an inquiry into it, and the Mechanical 
Powers on Tramways Bill was brought in as the result of 
their labour. The general effect of the Bill was that the 
Board of Trade should be empowered to sanction the trial 
of mechanical power for a year, and from time to time 
thereafter, subject to the conditions to be imposed by the 
Board. The Bill was, however, thrown out in the Sous 
of Lords, but. a. Committee has been in appointed this 
session, and there is reason for hoping that legislation 
favourable to the use of. mechanical power will follow on 









way to the town of Wantage, a distance of 2} miles, pro- 


“— in 1876 “eI the Leer Pane Trade * Yi ey 
ut prior to its being a one ¢ 
the Board inapantens af railways, visited Paris,.and on. his 
report of the working of the steam engines on. ’ 
ways there, a series of rules was..drawn up. and to 
the Wantage Company. As these rules now to. all 
| tramways where. ssceuniont power is used, I s i 
state the most important of them : 
ay engine used onthe tram mugs shell: ae 
a ane = so as 
be subject to ——— driver of such engine, 
and so constructed that at any time when the es 
attain a speed of ten or more miles an hour it shall prevent 


the motive power of such engine from operating, and cause 
the brakes to be applied. 

2. Every such engine shall be fitted: (a). With an in- 
dicator by which the speed shall be shown and recorded ; 
(b). With a suitable fender to push aside obstractions at 
each end.of such engine; and with a special hell to be 
sounded as a warning when necessary. 

8. Every such engine shall be free from noise produced 
by blast or clatter of machinery, and shall not emit steam 
or smoke, and no fire in, on, or under it shall be visible ; 
the machinery shall be concealed from view at all points 
aboye 4in. from the level of the rails, and no hot air shall 
issue in a way to annoy passengers. 

4. The entrance to, exit from, and accommodation in 
the carriages used on the tramways for passengers shall be 
entirely separated from the fire, boiler, and machinery used 
for drawing or propelling such carriages. 

The effect of the above rules has no doubt hitherto been 
to check enterprise in the direction of designing engines 
for tramway traffic; but by patience and perseverance on 
the part of those who have attacked the subject, a great 
deal ie ams wa has been made ; and although in the case 
of the Wantage Tramway, and some subsequent cases, the 
rule cannot be said to have been perfectly complied with, 
there are good ae for believing that we now possess 
engines which fairly satisfy the foregoing conditions. 

he engines which, in the very limited-degree in which 

the system has been used or tried in this country are 
amongst the best known, are Grantham’s, Merryweather’s, 
and Hughes’. Of these, the first was a combined engine 
and ear, the engine being below the car flooring ; the two 
latter are traction engines, the car being attached by 
couplings, and drawn after the manner of a railway car- 
riage. In favour of the combined engine and car system, 
it is advanced that the benefit of the weight of the engine, 
car, and is obtained for ion, whereby 
heavier loads may be taken up steeper ients. It thus 
conduces to economy of working, is cheaper than a 
separate motor and car. It also occupies less space, a 
great consideration in a crowded street. Mr. Grantham’s 
engine, as used at Wantage, was so far from complying 
Board of Trade rules, that it had no automatic 

brake, indicator, or recorder, ore, it gave out a 
ict eeck and , and was hy — i — n 
point of s and management the sys' was, however, 
quite successful. As much as from 25 miles to 30 miles 
per hour was attained at trials made at Birkenhead with a 
car destined for Vienna, while so steep a ient as 1 in 
14 was ascended, though not enti without difficulty. 
a great deal is due to Mr. tham, who, had 
he lived, ay Fame A have remedied the defects of bis 

ore 





system. As stated, both in Messrs. Merryweather’s 
‘ s ome before the Royal Scottish Society of Arts, Edin- 
urgh. 








|.turned their attention more 


and Mr. Hughes’s systems, the engine is independent of the 
car, and in favour of this arrangement the principal reasons 
appear to be that the boiler and machinery are kept com- 
paratively distant from the passengers, and that.there is no 
unusual weight, as the motor weighs little in excess of a 


oe gn ss ee ey re me ree 
car system would necessitate a in existing 
sales clock or at least extensive alteration. 

Ppenrcene p ppcerner nee i bats 
encounter are the necessi' hiding appearance 
steam and smoke, of securing in the blast 
and working of the engine. In 's 


. Messts. Merryweather 
engines it was attempted to get rid of the steam in 
the following way: A part of the exhaust steam was con. 
ducted from the cylinders to a chamber situated at the 
bottom of the chimney, and having a perforated top 
through which the steam into the chimney so highly 
superheated as to be invisible. The steam not thus dis- 
= of was led through roses or nozzles into the s 

w the firegrate and decom in the fire, a ook or 
valve being provided to regulate the admission of steam 
below the grate. The more this cock or valve was closed, 
the greater was the pressure in the aforementioned heatin 
chamber, and consequently the greater the draught throngh 
the fire. The production of steam could thus be regulated 
to meet the requir ts of the engi 

Under this arrangement the steam was invisible only in 
certain states of the vs pay ; in foggy or damp 
weather the engine is described as showing **a continuous 
volume of steam out of the funnel,” while the discharge of 





the inquiry. Asthe law at ts stands, tramway com- |‘ blacks” produced by disc steam into the fire is 
penice must either procure a Special Act or a Provisional stated as objectionable. The further disadvantage of damp- 
rder of the Board-of Trade, for which the consent of the | ing the fire is incurred. In a subsequent arrangement 
local authority, and the which has the manage- adopted by the aforesaid firm, the steam was absorbed or 
ment of the, roads ens obtained. An appeal from | carried off through a series of cones fitting into 
ig undoubtedly a necessity, on account | each other, and in the smokebox, and by inter- 
obstinacy sometimes employed by.| mingling with the current of hot air induced by the 
ure to of the steam, the latter was discharged in an in- 

of -~ Penge Poa any visible state. 
tremways > 5 ¥>. SYS: |. Another method consisted in causing the steam to pass 
d way Peay —— on merits, it | through a surface condenser, and burning such onlion of 
rn Grey of r end narrow it sa wnpnes Gherein. candied. Lapers Gieeedy stated the 
oth) ° objections steam burning, an with regard e surtace 
The W. whose line ¢ condenser, it is tolerably-cool in cold weather, but in warm 
from the Wantage-road of the Great Western weather the result as.q whole is said not to be satisfactory. 


Merryweather have supplied a large number of 
engines constructed after one or other of the modes above 
described to various cities on the Continent, but as none of 
these would have perfectly fulfilled the conditions of the 
Board of Trade in this country, Messrs. Merryweather have 
osely to the apparently only 
. practicable method of hiding the steam, viz., by condensa- 
tion either peony of wholly by water. 

Mr. Hughes disposes of the steam from his engines 
by water condensation, and in the following manner: The 
condensing chamber is situated between the water suppl 
tank and the water receiving tank and communicates wit 
both these and with the exhaust. In the pipes of commu- 
nication are fitted valves, the action of which is such that 
on the exhaust steam forcing open the valve in the exhaust 
communication at the end of every stroke, the valve in the 
supply tank communication is simultaneously opened, and 
water is discharged into the condensing chamber on the 
incoming steam. This arrangement is fairly successful on 
a level track such as the Vale of Clyde tramways from 
G w to Govan, where Mr. Hughes’s engines are in 

work. There is not, however, a complete suppres- 
sion of the noise due to the intermittent pulsation of the 
exhaust. Experim: runs were made last summer be- 
tween Edinburgh and Portobello with an engine constructed 
by Mr. Hughes, which, though not entirely satisfactory, 
at least indi what might be done with a more perfect 
engine. The gradients on the line are severe, there being 
thereon an equivalent of a section of one mile of 1 in 22. 
The occasional failure of Mr. Hughes’s engine to perform 
the double journey from Waterloo-place to Portobello and 
back with one charge of condensing water, was probably 
due to the deficiencies of the condensing apparatus which 
did not a to fully utilise the condensing power of the 
water, w was discharged from the receiving tank at a 
comparatively low temperature. Between 30 and 40 
gallons of water per mile were required; an additional 10 
per cent. being taken for the boiler. Mr. Hughes has 
contracted to work the cars on the Vale of Clyde tramways 
for 54d. per car mile run inclusive of the driver. 

The members of this Society have, no doubt, seen the 
combined engine and car of Messrs. Robertson and Hender- 
son, which has lately been running on the Portobello route. 
The engine has three cylinders placed abreast under the 
car floor, the centre cylinder is employed for high-pressure 
steam, which is expanded therefrom into the cylinders at 
the sides. The connecting rods divide the crank circle 
evenly into them, so that two cranks are always, and at 
once, in effective position, which is an im t feature in 
cases where extra power is required, as, for instance, when 
ascending a steep gradient, or starting afresh on a gradient 
after a stoppage. 

Bya — arrangement of valves all the y agory may 
be. suppli 


Messrs, 


with high-pressure steam, whereby a farther 

addition is made to the power when desired. The con- 
densing apparatus appears to more nearly fulfil the neces- 
sary conditions than any hitherto constructed. It consists 
of a cold water tank into which the exhaust steam is 
— through a nozzle ; this nozzle is directed into a 
-mouth or trampet-shaped conduit or throat situated in 
the tank, and through which a constantly flowing current 
of water is maintained by the action of the incoming ex- 
haust steam. Thus the sound of exhaust is deadened, and 
the steam is effectively condensed as the condensing power 
of the water may be utilised up to the point beyond which 
a back pressure would be exerted on the piston. The 
double run from Portobello to Waterloo-place and back, 
with loads varying from 40 to 58 passengers, was regularly 
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accomplished without change of water or fresh stoking. | and that it will probably be working the entire traffic of | high-spirited horses being occasionally alarmed, yet in a 
The distance each way is 3} miles, or 63 miles in all, but on | their line within the present year. al _ | question of the — vantage as against this contin- 
one occasion upwards of 8 miles were run under simi Colonel Beaumont, M.P., in ing with compressed air gency, it is to be hoped that those who are fortunate enough 
conditions. When the severe character of the route is | asa motive agent for tramway locomotives, proceeds on the | to possess carriages and horses will recognise with a good 
considered, this must be held to be most satisfactory work. | following principle: A series of cylinders—two or more as }grace the policy of offering no obstruction to what promises 
The boiler, which is of the well-known “ Field’’ type, is | desired—are placed abreast of each other, their piston rods | shortly to become an accom ct. 


in one corner of the car, and occupies the space of 
twoseats ; itis provided with suitable jackets and inter- 
vening spaces, and the car floor wis perforated. In- 
convenience a and smell is ot ey by — means. 
A good feature of the ment of the machinery is, in 
my opinion, the driving of the wheels from an independent 
c haft, so that the mechanism does not receive the 
shocks upon the wheel, and there is no liability to fracture 
of the crankshaft from this canse. A regular and noiseless 
draught is maintained by the discharge of a portion of the 
exhaust steam into a globular chamber placed in the neck 
of the chimney, into which latter the steam passes from the 
lobular chamber through a vertically propaing nozzle. 
is in most cases, where it is compulsory to show no smoke, 
coke is the fuel used. 

It is so well established that the use of steam for pro- 
pulsion ortraction on tramways is cheaper, in almost all 
cases, than horses, that I do not propose to do more than 
briefly glance at this branch of the subject. Practice has 
shown that the cost of horsing per tram mile is 7d. on a fairly 
level road, but with the heavy gradients of Edinburgh ‘it 
has reached as high as 10d,, though it is now rather under 
this figure. Mr. Harding, who contracted at 7d. per car 
mile with the Paris Tramways Company and worked their 
lines with Messrs. ong lal ora engines, himself stated 
that he made a very handsome | wy - besides adding 
17 per cent. more money ever y to the company’s 
receipts. An average number of horses per car per day is 
ten, exclusive of trace horses. This equals 4001. The 
price of a car is, say, 2201.—together 6201.—first cost, 
against 7001., the cost of a combined engine and ear. 

If the average working life of a horse be set down at 
three years there is an additional 400/. to be incurred at 
the expiration of that time, which brings the total to 10201. 

The cost of zepnire to an engine, such as we have 
assumed, being 2001. during the six years, a saving in first 
cost of 1201. in favour of the steam car is shown. 

With an independent traction engine on Merryweather’s 
or Hughes’s. system, costing 7001., and car costing 2201., 
we have 11201. against 10201. with horses ; little less satis- 
factory in favour of steam when the contingent advantages 
are considered. 

The working expenses being nearly one-half less with 
steam than with horses further enlargement on this head is 
not necessary. 

There have been wide differences of opinion as to the 
utility of the speed indicator and recorder prescribed b 
the Board of Trade rules. Many attempts have been made 
to devise them, but although several of the'witnesses before 
the Select Committee last year stated their ability to con- 
struct them, I am not aware that any of the man 
ingenious devices invented have been completely socbast pl. 

btless it might be of service to ascertain for .police 
purposes ‘at what {speed a car might have been running, 
say, at the time of an accident occurring, but I do not 
regard with any favour apparatus which would have the 
effect of withdrawing a driver’s attention from the street 
in order to ascertain whether or not he is within the limits 
of a given speed. Much the same may be said of the 
automatic brake. It does not seem desirable so to limit 
the power of the driver, seeing that emergencies may arise 
when it would be desirable to employ increased speed to 
avoid a collision or other accident. 

Thus far I have dealt with steam as a motive power for 
tramway engines, but I shall now deal with a few systems 
in which compressed air is the agent employed. The 
general conditions of working with this woliews are: At 
one or more stations along the route, pumping ines 
must be erected to supply compressed air. Strong and 
air-tight receivers must be attached to the engine capable 
of containing a sufficient. supply for a given distance. The 
air must be expanded down to the atmospheric pressure, if 
it is to be effectively utilised. -Mr. Scott-Moncrieff, whose 
system is well known amongst us, has the engine placed 
below the car floor, the air which is com to 310 lb. 
per square inch being admitted to receivers also carried 

ow the floor. 

The air is admitted to the cylinders h cut-off 
valves; of which there are two pairs to each cylinder, and 
according as the rods of the cut-off valves are turned by 

e ally d but simple apparatus, the pairs are 
adjusted more or less apart, and this being automatically 
effected, as the pressure of the air in the receivers di- 
minishes with its use, it is admitted to the cylinders during 
correspondingly increasing portions of the stroke. In 

ce with an agreement with the Vale of Clyde 
trustees, Mr. Scott-Moncrieff ran his car regularly fora 
short timeon their line, carrying passengers in the ordi- 
nary way. The air receivers were recharged every three 
miles ; 6d. per mile was offered to Mr. Scott-Moncrieff, and 
Messrs. Neilgon and Co., his licensees for ‘‘ horsing,”’ as it 
is termed, the Vale of Clyde tramways, but the contract 
wasreventually taken as aforesaid by Mr. Hughes at 54d. 
for steam. Mr. Scott-Moncrieff ex; to be able to work 
hie gyvapem, at 4d. per car mile, but when icomparing air 
with steam as a motive agent it is to be remembered that 
while a saying of fuel is effected in consumption by a fixed 
f as compared with a locomotive, yet this is counter- 

b ced by loss of expansive power of air. : G4 
- The weight-of Mr. Scott-Moncrieff’s combined engine and 


car appears to have been in excess of what is deemed suit- 

able, but Messrs. Neilson and Co. have now. in 

econd car on 

miles with on 

necessary - emf 
Further, I am assured that the directors of the Glasgow 

and Ibrox Tramway Company have adopted the system, 


a Co. bay -in, hand a 
is system, which is des to run. eight 


of air, and to f the conditions driven car. 
however, that the majority of horses employed in the streets 
though there | Southern 





connected to an intermediate shaft from which by 
suitable the driving axles are worked. The cylinders 
have at their back ends channels of communication with 
each other and with the air receivers or tanks. The 
cylinders differ with each other in area, thus the second is 
greater than the first, and the third greater than the 
second, and soon, As ftiiuch air as is thought requisite to 
do the work is admitted under re ion by a slide valve 
to the first cylinder only, and w 
forced to the opposite end of the cylinder, and commences 
its return stroke, the air at the back passes from the first 
into the second cylinder, from whence, nye. in like 
manner on the piston therein, it passes to the third cylinder, 
and so on to the last cylinder of the series which discha: 
into the atmosphere. It will be seen that under thi 
arrangement the first cylinder will become in the 
course of the journey inoperative by reason of the 
pressure becoming insufficient. “The c el of -com~ 
munication between the air receiver and the second cylinder 
is then opened by the slide valve, and hence this cylinder is 
ae with air direct from the receiver, and the other 
cylinders are fed successively in the manner 
reference to the first cylinder. By thus admitting the air 
to act on a larger area. of piston as its pressure dimini 
the working power of the engine is said to bé to a great 
extent equalised and the expansive force of the air ‘is 
largely, utilised 


‘An engine constr: on this princi igle Gan ptinccosbely 
last year at Woolwi istasioes Gf 5 fallen bo 6 sniles; wil 
a pressure of 7501b.-per square inch. Messrs. Greenwood 


and Batley, of Leeds, are constructing an improved engine 
of this: , the receivers of which are to contain 100cubic 
feet of air compressed to 1000 lb. per square inch ; and with 
improved compressing engines the loss of power hitherto 
em; lored in compressing, is expected to be considerably 


u ° 
In the Mékarksi system of propulsion by air, practically 
ira year, there is in addition 


tested on the Paris tramways 

te the receivers for the com air, a chamber three- 
parts full of water heated to 340 deg. Fahr.. The air bei 
made to pass through this water. becomes saturated wii 


vapour, and hence the engine may be worked with high 
degrees of expansion, the temperature of the water falling 
in proportion to the h of the journey. ‘The engine 
was quite noiseless, and its motion gave great satisfaction ; 
it ascended a gradient of 1 in 18, but is prose, Saint Se 
f eran bey aoe ot TN ere pocknc nes 
of a t absence i. 
which the rietors would seem to have been reticent, 
ae eee compare the cost of working with other 
systems. 

Regarding the choice of motive power for tramway loco- 
motives, it been decided y, good judges that steam is. 
to be preferred in point of ‘“* handiness,’’ security, 
cheapness, and should experience demonstrate air to -be 
cheaper than steam, the latter is still preferable, inasmuch 
as it is a power which the engine carries with it, whereas 
the sources of power in air engines are really the fixed 
pumping engines ge the route, and for which, moreover, 
it. may be a matter of difficulty, especi in towns, t& 
secure suitable sites, . Others say that the choice of steam 
or air must be governed by the form of motor employed, 
they co: ing that when the motor plays the part of a 
traction engine, hauling the car behind a 
able for the reasons above stated, but that in the combined 
engine Fa air a oe aoen bare se t of . the 
proximity receivers machinery passengers, 
which with steam is objectionable for many reasons. -My 
own opinion is, that seeing the combined engine and car 
carries the smallest proportion of non-paying to paying 
load, is attended with less oscillation, an to Pe curves 

it is the best so far as form is con- 


with ter facility. 
cerned: whale regarding the question of danger it would 
make little or no difference in the result of ‘an explosion—a 
pre ser A more fanciful than , and one nearly im- 
possi ith a ‘* Field’’ boiler—whether the boiler is car- 
ried in the car or on an engine c coupled thereto. 

Were it possible to place full confidence in air, and were 
it ¢ demonstrated that it would be cheaper than 
steam, conditions not yet fulfilled, the further steer? 
of the absence of fumes attendant on the use of fuel wo 
help to recommend its adoption. 

ed from a humane point of view the question of 

pag eco — = sgn non inpeter* By and 
in Edinburgh especially, with 1 gradients, it is daily 
forced on our attention. So severe 4 the work that the 
working life of a good horse is reduced from eight to from 
three to four years. The secre’ of the London ‘(Jeneral 
Ominbus Company states that out of 8000 horses owned 
by the company, 1000 are destroyed annually, and an 

ditional 700 are broken down. In Edinburgh, it is found 
neces: , in order to make the horses last at all, to con- 
stantly shift them from the severer gradients to the less 
severe. Not only would the adoption of mechanical ‘power 
be beneficial in this respect, but it would also set free for 


other a large number horses. _Numerous 
cseniian have teonaerahete) ao ry 

duction of steam on tramways from frightening horses, and 
here it-seems-to me that any ‘ri i 
should ‘rather’ be attributed to the : 


soon become used to the engin de ot, sud 
will always remain the possibility 


of young, strange, and 





the piston has been | Th 


described with | @ 


°'| The cost of the 
Arthur 


to | of powder. The cast-iron E -yv4 of thegun, which 


it, steam is prefer-. 


Pe Coen ees 








FOREIGN AND COLONIAL NOTES. 
A Large Bridge Contract.—The River Iron Works at 
ighu’s Point, » has secured a contract, for 

ion of a wrought-iron truss bridge t. 


5B 


Rivers, Lakes, and Mountains of Otago (N.Z.).—The 
1 rivers of the province of New Zealand, 


on the and gouth coasts, several of them 


peing parenkle for i 
the or Molyneux, 
Mararoa, and W: and 
the west coast. The lakes are numerous, and are t 
Wakatipu, Te Anau, Wanaka, Hawea, Waikola, Waipori, 
i Kailangata,; » and Ma Kerrow. 
mo! are t. Aspiring, 9049 ft. ; 
w, 9200 ft. ; ‘Tutoko, 8000ft.-;.Ben Nevis, '7650 ft. ; 
Titaran, 5643 ft. ; and Hamilton, 4674 ft. 
; ine Stock on the Orleans.Railway.+The Orleans 


Railway y penne the stewing rary rolling 
pore fo Serine’ ai ? ope ee ‘38 vues 
an 


gngines), 901 tenders, 2043 passenger carriages, 
} and vans, exclusive of the plant used-for the 
Sieceeadee At*the*same date, dere had still 


to receive, in execution of orders given out, 69 locomotives 
cngines, 40 Brat clase paasonger carvingea, W) baggage rank, 
» d 
and 39 other trucks. 


Adelaide 
TSO Pa 
tine Republi which had, it is to be pres 
fea onload ovng wa dito abt at 

ship was re. as 
i et hol pla te ee 
agreeing to man and matatain the vessel. Sir William 
sageesie, "The atigeeetal ae St yng 
su’ a definite offer seem, however, to kite’ Bisa sub- 
sequently frustrated. — 

A Large Gun Casting.—A very large tube of cast iron, 
wileh derto form part of »-breechloading hing 
100 tons, has been recently successfully cons the 
foundry .of the Italian Go ent, near Turin. The 
diameter:of the bore of this Redes piece of ce will 
be 16in., the weight of the projectile. thrown by it will be 
nearly one ton, and the charge will consist of about 5cwt. 

more than 60 tons, strengt rings of 

ns” Papoose in lee laf 

i i rom one > aD con- 
aeMeiie's ene seompiee le special y coastructed for the 

pose near the place where the was d. 
This latter consis of ‘a cylinder of cast iron lined with a 


Governmen: 


thick layer of perfectly dry earth; while the core was 
formed by a hollow iron cylinder coated with , through 
which a stream of water flowed. Four tubes led from ¢ 


m 
receptacle in which the molten iron was collected into the 
form ; the one entering this latter at its base, another near 
te tng A. £3 rele in the orning 
0! was at8o in the m ; 
Se ean, eo crest ieee eee 
le, an which was perform utes ; 
earl in lees thon half an hoar afterwards the 
completed, nota single hitch or accident of any kind hav 
taken place —— the whole work. When 
pleted, the gun will be rather more'than 30 ft. 
and the diameter of the breech, where it will be strengthened 
by the steel rings, will be about 6 ft. 


Gas in Paris.—The revenue of the Parisian for 
ing by Gas amounted in the first six 

i . This total presented 
an increase of 91,7321., as compared with the correspond- 
ing peri 877, or 9.83 per cent. The com ’s busi- 
ness an almost unchecked progress year by year ; 
the coneern is, indeed, a magnificent a's 


A Large Quarts Mill.—A mammoth quartz mill is soon 
to be shi from Ualifornia to the F De Smet mine 
in the I i A contract vhas concluded with 





4 ) im, cor 86 miles of 
this. ditch from S; Creek to the De t mill. The 
mine cost 400,000 dols. ote Up is said to 
be'the largest one which ever went initd'a ‘ie, 
Hind Batis an the Lale Shove ent Meihi ese 
Raitroad.—About 5000 tons of steel”: ve been 
during the six months upon “Shore 

excess of cost over old rails 
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STEEL CASTINGS -Continued s. 4. 
Side cranks, cross heads, 
crane Te engine 
slides, &c. 4 ¢ 
Tumbler bars and. “other 
castings for ws 
PULPOBES .., .receereereeee 20 «(0 
Sweoise [non (Fo. b.) at 
Gottenburg — & %. 
PIG si seccisccosccctoresccoocece § © 
BOr £ONOd.......rs0reerreee 9 © 
oe exc 383 © 
Tin 1m (per ton)— 

BUrAits recrccsrssrsvrsevern OF § 
BUIOR 22. coccscceressorecoon 8§ © 
BQROR. 20100 :00c00ce-+ cevseeces 64 ° 

sseressescccees OF 10 
h refined... ry 68 ° 
Australian o OF § 
Tim PLATES (per box)— s 4, 
CRATCOR] creseccsererree 32 © 
soeccecccccesescesses ° 
Loetke a BS 
" eeeceercecsesceseeees 36 7 
Zino (per ton)— 2 «6. 
Sheets, English ........... 20 10 
Wires, Fencing ~~ ences 88 8S 
» Telegraph (galvan'sd) 16 10 
COALS AND COKE. 
COALS (per ton)— s. 4, 
BAlrOW sevccsesecccssesseseeces 10 © 
Bristol scocccsccsssssscccceeres, 9 © 
Derbyshire ee ery 8 e 
Lancashire ....ccccrevooee 8 © 
NewcasticandDurham... 8 6 
COT OSSOSE CSR ESSEOSOOOOOSOD O 
Staffo eeeeeeceecegse® i 6 
Weta ncoccccscscscsscrcsience 9 ® 
Yorkshire 8 e@ 
OCoKks— 
Cle VElAD ..ccccseccrrssererss 9 © 
Durb 20 (8 
OILS, GREASE, & ne arcane tea 
OILs (per tan) POC COR ee Ree ree Tet 8. 
DIOWD .rescesseee--eses s ° 
” seecesscececcescseees §2 © 
Dee Po 7e ° 
DA1O, PBlO.....srcessreeeees $2 © 
” oes Cee eee ree eee go ° 
ee DEOWD nrcccesscrerrse 28 = 0 
GLus 32 (Ce 
PseTaoLevxM— s. da. 
(per gallon) aeons 8 9 
cf emmee Eme | ° 7 
Pros rowt)— 
British cogeqtosscageoscaqeoaoes 5 9 
7 06 
eapinant (per cwt.)j— 
Ceylon MMP aicccosseeereee 12 0 
oe CDIDB csceorsescseee 8 
90 REE ecccocccscccccrsn 9 © 
Raltway Gareasm (per 
OWt.)—B080'S revveeseeree 38 0 
Pritchard, Offer and Co.’s 
concen ececsosescee 60 © 
Basin (per cwt.)— 
pot hy Srretee tt 5 - 
TALLOW (per cwt.) 
Ni. AMOCTICAD scccssseessosee $7 0 
8. American beef ......... 38 © 
al ences $8 © 
Australian beef .......... %6 ° 
saeceesee 38 2 
a Potersbarg. AD. seccee 33 3 
000 CORE COR Om ° 
Bough, eeeccecceees ‘5 ° 
Tan—Stockholm (per bari.) 20 . 
1§ 
Toapentix rit— 
American ( ) reece 22069 
gb oy (per owt, 20 0«(Ce 
CH EMICALS, oe 
‘Ss acid Oa pee te ib. : 4 
r ° 
acid, brown .., 7 ° 
A —- — Muriate (per 2 «6. 
COM)....cocccccscccrcesee sosceree 89 © 

10— s. d. 
White, lump (perewt.)... 24 © 
Powdered (percwt.) .. 8 6 

BLEACHING percwt 6 o 
Borax. (percwth) 35 © 
BRIMSTONE (per ton)— zs 
BROCE ccccooccccccccnccoccoess 10 
FROU wcccoccccccccsceecssescecce a 10 
Boll. 9 615 
Oorrsras — green (per 
rn a | 
Corrtz— Sulphate (per 8. 4. 
CWE.)  cccccccscccecscccccece 8 6 
Lgap, eee (per owt.) a 4d, 
AGOERS, DOSE crrrccrrersvere §O © 
BOWER ip ceecceccccceces 89 =O 
Red. a: °o 
—e eve —— 2h h(8 
HARGE srecesees 33 @ 
Porset~Alchromat (per 
erereceetccoseseccesscsenes © ¢ 
Sau cwt.) 
English renned. kegs ... 20 © 
Bombay.......++++ en ae 
z ns) ie | 
euda tenstie erevecccecccescss, FS § 
ve OP YBRALS ceercrceccesrreree £3 7 
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TIMBER, DEALS &c. 
LIVERPOOL. 


W#OLSSAL8 Paices OF TIMBER, DEALS, £0. 
From British Nogta AMERICA. 


Pine TimBeR (per cubic 
foot string measure) 
Quebec yellow Somes on 
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Tuurspayr, Ava 1, 1878. 
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PLANING MACHINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO., ENGINEERS, MANCHESTER. 


(For Description, see Page 108.) 


THE PUBLIC WORKS PAVILION AT 
THE PARIS EXHIBITION.—No. I. 


Despite the frequency of universal exhibitions 
since 1867, the French Ministry of Public Works 
has taken a en part in each of these great 
international celebrations. At Vienna and Phila- 
delphia the Administrations of Mines and Ponts et 
Chaussées were largely represented, and at both these 
exhibitions a special building was devoted to the 
use of the Minister of Public Works; it was con- 
sidered desirable to follow a similar course at the 
Champ de Mars, instead of making use of any 
portion of the main galleries, where the collection 
of models and drawings would have been dwarfed 
in appearance by the surrounding objects. A sepa- 
rate pavilion was therefore erected—the same one 
as was employed at Philadelphia—with numerons 
additions and alterations however. The artistic 
decorations of this structure, and the arrangement 
of the models, maps, and drawings, are the work 
of M. Dartain, ingénieur des Ponts et Chaussées, 
and professor of architecture at the Ecole Polytech- 
nique and the Ecole des Ponts ‘et Chaussées. The 
work of ventilation was performed by Messrs, 
Geneste and Herscher, the same firm who carried 
out the ventilation of the Main Hall of the Troca- 
déro. The arrangement consists of a helicoidal fan 








laced at the back of the Pavilion and outside it, 
is fan discharges a column of air that is sub- 
jected to the cooling influence of a water spray ; 
it then into the basement of the build- 
ing, the fresh air rising along the four sides of the 
principal hall, the walls being left hollow for this 
purpose, and it issues above the cornices which sur- 
sound the hall above the level of the mural ex- 
hibits. It then descends towards the floor, and 
after having ventilated the hall, becomes heated 
and vitiated, rising by itself towards the central 
lantern and eseaping by the side. 

We propose to review the contents of this interest- 
ing building, and will commence by the French 
mineral statistics which it contains, e first object 
to be noticed is the statistical map of the mineral 
production of France in 1876 ; this map was prepared 
at the request of M. Lamé-Fleury, director of mines, 
with the object of representing the production of the 
principal mine worked in France during the 
year mentioned, based on the information sup- 
plied from each department by the engineers 
of mines and arranged by the statistical service 
of mineral industry. As no map of this nature‘ 
had been prepared before, it was necessary to 
construct first a special geographical map suitable 
to receive the data and statistics collected, and it 





was especially necessary to mark the mineral 








during 1876, These indica- 
down on a mineral map to a 


industries in ag | 
ap pla fee 
scale of s5}55, Which was pre rom the maps, 
showing the principal lines of communication of 


France prepared at the depét of maps and plans 
at the Ministry of Agriculture, Commerce, and 
Public Works in 1861 and revised in 1876; the 
maps of the Etat-major were also consulted to 
determine the exact position of the various mines, 
&c. Each of these mines is identified with the 
commune in which the principal point of extraction . 
is situated, although in many cases they are confused 
one with the other, especially in the coal basins ; it 
has been possible, however, to indicate each one 
separately with its name, except for the basin of the 
Loire. But this defect has been rectified by a special 
map to four times the scale, including all the mines 
of this basin, and which has been placed in one of 
the lower corners of the larger map, my ose entirely 
distinct represent the mines of different — peat 
deposits, saline springs, salt marshes, &c. ese 
signs are of different colours, divided into eight 
classes as follows: Coal, lignite, peat, asphalte, and 
bitumen, iron ore, iron pyrites, native sulphur, sea 
and other salts. 

When the products of a mine form part of two 
categories, as in the case of certain coal mines where 
bituminous schist and iron ores are also worked, the 
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indicating cross is in two colours. The names of 
the various mineral centres are accompanied by 
letters showing the nature of the substances ex- 
tracted, such as lead, silver, copper, zinc, manganese, 
tin, antimony, aluminum, &c. In the same way the 
pyrites and sulphur are indicated. 

The names of those mines are given in rather 
large letters, which in 1876 produced more than 
100,900 tons of fuel, 50,000 tons of iron ore, 20,000 
tons of rock-salt. The production of various mineral 
substances is represented either for formations or for 
groups, by means of circles of various diameters—a 
circle of one centimetre in diameter representing 
10,000 tons. So small a production as 100 tons can 
be shown to this scale, since it would correspond 
to a circle of 1 mm. in diameter. The colour 
of the circles depends upon the class in which 
the corresponding products are placed, so that 
it is ible to ascertain at a first glance, the 
mine wealth of any given district or de- 
partment, For iron and other metallurgical ores, 
the circles represent the production of ore and 
finished metals. Concentric circles of a light shade 
indicate moreover the production of the raw ore 
before its preparation. The number of tons pro- 
duced in each basin or in each group is inscribed 
clearly within or beside the corresponding circle : 
works collected in a group are joined on the map 
by dotted lines of the colour belonging to the class 
in which they are placed, excepting for those work- 
ings comprised within the circle oe the 
total production of the ups and of which the 
arrangement is evident, The centres of the circles 
do not coincide for the most part with those of the 
figures of the groups, they approximate more nearly 
to the centre of gravity which would belong to 
each system, if the proportional weight of the ore 
extracted during the year were referred to the 
various points of working. In continuing the ex- 
planatiomof this map, it is convenient to indicate 
the statistical information which it affords 
gra y- 

1, Fuel.-These mines are grouped according to 
their geological formations, and a special circle indi- 
catesthe: production of each basin, However, for 

clearness, some*of.the smaller formations are 
grouped either together, or with some of the larger 
ones. Lignite mines of very small productions 
present several examples of this kind. ‘he number 
of basins worked in 1876 is 44 for coal and 23 for 
=_—— In accordance with the mode of grouping 
opted, this number is reduced to 32 and 14 re- 
spectively. There are, therefore, 46 circles in all, 
representing a total production of 17,104,794 tons. 
The most important basin is that of the Nord, the 
centre of which is no longer at Valenciennes but 
at Douai, and which produced 6,618,760 tons. Then 
come the basins of the Loire, 3,514,338 tons ; Gard, 
1,559,198 tons ; Creusét and Blanzy, 1,021,038 tons; 
Allier, 882,170 tons; Aveyron, 707,067 tons; the 
basin of Aix furnished 366,128 tons of lignite, more 
than three-fourths of the total production, which in 
1876 was 465,595 tons. 

2. Peat.—This fuel has been divided into eight 
groups corresponding to the hydrographical basins 
of the Loire, the Garonne, the Rhéne, the Seine, 
the Somme, the Escaut, the Meuse, and the Moselle. 
Only these great streams have been indicated 
on the map, with their affluents situated in the 
valleys where the important groups are situated. 
The production of peat is shown not by circles but 
by squares of equivalent areas. The industry was 
divided in 1876 into the following groups: 





tons. 

Basin of the Somme 242,816 
- Seine on ese 61,439 

on Rhéne 37,007 

9° Loire... = ok eos 35,900 

5h Garonne... ati te 9,781 

ae Escaut one da ~ 2,300 

29 Moselle and Meuse eve 2,275 
Total coe ; es 391,518 


8. Asphaite and Bitumen.—The production of bitu- 
minous schists and asphaltes, is shown by circles for 
basins and groups of ins, in the same way as the 
coal, as follows: 


tons. 
Basin of Autun (Saéne et Loire) eco 128,058 
oa Allier (including Puy - de- 
Déme) ion ose one 26,112 
” Seyssel (Haute Savoie) 18,951 
» ard ... ees ee 8i8 
Total ... 173,969 


grouped according to their geographical relations, 
and also, as far as possible, according to geological 
divisions of the deposits, and the nature of the 
minerals. In this way 25 centres of production are 
laiddown. These centres are sufficiently characterised 
on the map to render unnecessary the inscription of 
the nature of the minerals worked at each of them, 
Some of them consist of isolated workings which 
cannot be connected to similar centres situated in 
another part of the country. The number of im- 
portant centres of production which furnished more 
than 20,000 tons during the year is in reality re- 
duced to twelve, and from these in 1876 the total 
amount was 2,283,752 tons of ore, that is to say, 
more than nine-tenths of the total production, which 
was 2,380,091 tons, as follows: 


tons 
Meurthe et Moselle 1,058,535 
Vassy ~_ ove eee vas ie 288,605 
Privas ea ts aie al 194,664 
Autun a oe os 174,215 
Bourges... ny oso amen 157,513 
Pyreneés-Orientales et Aridge ... 81,459 
Boulogne ... es sn wi 73,034 
eon es a os 

ascogne .., sa et - ne i 
Alain cal ne _ ase eve 54,465 
Aveyron ... “a re oa rie 54,364 
Bretagne ... one bis 24,678 


The production of each.of the 25 centres is re- 
presented by a special circle, which in ten cases is 
accompanied by a concentric circle of a larger dia- 
meter, representing the extent of the ore, before it 
has been subjected to any treatment. 

5. Iron Pyrites.—The mines in which iron pyrites 

are worked for the manufacture of sulphuric acid 
from two district groups in the valley of the Rhéne. 
‘The first and most important in the Department of 
the Rhéne produced 101,198 tons ; the second in the 
Gard and Ardéche produced 38,071 tons, making a 
total of 139,269 tons. There is, besides, an isolated 
mine in the Department of Vaucluse, which fur- 
nished 5280 tons of marl impregnated with sulphur, 
and which is shown independently on the map, 
6., Miscellaneous Ores.—The mines of lead, silver, 
copper, antimony, zinc, manganese, and tinyto which 
must be added a working for alum, and one. for 
bauxite (aluminum ore), form five groups only, as 
follows : 


he conteal 14522 

The cen grou aad pe ane my 
» Cevaine oy had fad ae 8,579 
» Pyrenées ,, ... tec bee abe 3,354 
,», Alps be ees rok des pen 2,793 
Brittany rn tas mr. aa 1,436 
Corsica ah snee 330 
Total eo 81,014 


It is interesting to remark, notwithstanding the 
smallness of the productions, what are the propor- 
tions of the various metallurgical ores forming the 
above total; to show this, the map contains in one 
of the corners a circle divided into parts variously 
tinted, the surfaces being variable to the quantities 
and representing the following amounts. 





tons 

Lead and silver ores = bie Ws 9,539 
Zinc ... ove ‘ae oon oes ad 7,442 
Copper die ms pat pe one 7,366 
Manganese ... ass inns oon eee 4,596 
Bauxite... aid oe bas eve 1,200 
Alumite... éus ove bie one 553 
Antimony ... ose ond one on 293 
EA ‘eas ue ‘i ne sat ove 19 
Nickle and argentiferous cobalt oss 6 
Total ... 31,014 


7. Salt.—The working of rock salt is carried on at 
the opposite extremities of France; in the east, 
mines and salt springs are found in Lorraine and in 
the Jura, in the south-west salt springs occur only 
in the Landes, and at the foot of the Pyrenees. 
These constitute three sections, the total production 
of which was 246,451 tons; the group of Nancy 
furnished 191,752 tons, that of the Jura 42,021 tons. 
In order to permit of comparison being made, the 
positions of the salt marshes are shown upon the 
map, and these are connected in two groups, those 
of the west and those of the south. The production 
of each of these groups is indicated by a square 
representing 151,845 tons for Atlantic salt, and 
163,365 tons for Mediterranean salt. 

This map has been prepared by M. O. Keller, 
engineer of mines. 

e will now passon to the graphic representations, 
first of the growth of coal industry in France since 


wrought iron, and steel in France since 1819. The 
résumés of the statistics of the Mining Administration 
contain information of great interest concerning the 
development of the coal and iron industries in France. 
These statistics give partial information from 1787 
to 1811, and from the latter date the statistics are 
complete for each year, and show the production, 
the imports and exports, and consumption of fuel; 
these résumés contain amongst other information 
since 1833, the year when the Minister of Public 
Works commenced the publication of statistics, the 
average prices of fuel, the number of mines, and the 
workmen employed in them. Similar information 
is given respecting the production of cast and 
wrought iron since 1819, and that of steel since 
1826 ; details of prices are added since 1833. The 
director of mines has caused the Department of the 
Statistics of Mineral Industry to represent graphically 
on a large scale this valuable information in such a 
manner as to show at the first glance the general pro- 
gress of these industries and the annual fluctuations to 
which they have been subject. Two tables have 
been prepared under the superintendence of M. 
Keller ; the first table, relating to the coal industry, 
shows by curves and ordinates between 1811 and 
1817, the quantities of coal extracted from French 
mines, those exported, those imported from abroad, 
and the consumption in France; the scale of the 
ordinates is .5 mm. per 10,000 tons of fuel. The im- 
portations are shown above, and in addition to 
the production, The exportation, on the con- 
trary, is placed at the bottom of the table in 
such a way that the consumption is clearly shown 
by the simple differences of the surfaces represented 
with different colours ; that showing the importa- 
tion is divided into three zones tinted according to 
their sources, Belgium, England, or Germany. In 
the same way the area corresponding to the produc- 
tion of French mines is divided into a series of zones 
showing the annual production of each of the 
principal basins. This method of illustration shows 
at once the successive phases and the relative im- 
rtance; of the coal industries in the basins of 
Valenciennes; Loire, Aller, Creusét, and Planzy, of 
Commentry, Aubin, and of Aix. It shows clearly 
met ge which each district has contributed to the 
annual production since 1833. The ordinates 
of two lines more or less broken, and shown in red, 
represent the mean annual prices of fuel in France 
at the point of extraction and inthe’ centre of 
consumption, Two.other lines indicate’ the number 
M3 mr yy in operation and that of the miners em- 
oyed,. 
: The second tableiis divided into three*parts in its 
height, and represents distinctly and chronologically 
the production of cast iron, wrought iron, and steel. 
Areas differently tinted show : 
l. The total production of iron divided into 
charcoal iron, merchant bars, and rails. 
2. The production of steel, divided into puddled 
and forged steel, cast steel produced by the Bes- 
semer, Siemens, ° or in processes; crucible 
steel and cemented steel. Lines more or less broken 
running through each of three divisions of the 
table indicate the average prices of the products 
from year to year. . 
The next object of interest is the map, showing 
the production, consumption, and distribution of 
minerals during the year 1872. This map, to the 
scale of ss54550, Was prepared for the Minister of 
Public Works by Monsieur le Comte de Wassart 
d’Hozier, Engineer-in-Chief of Mines, from the 
documents collected by the Service of the Statistics 
of Mineral Industry, The a of mineral 
fuel is shown there for each basin by a square, the 
area of which is proportional to the quantity ex- 
tracted in 1872, a square of 1 mm. area representing 
a production of 500 tons, 
The quantity of coal consumed in each depart- 
ment is represented in a similar manner by a circle 
placed over the point of chief demand. The origi- 
nality of this map consists chiefly in there being 
laid down upon it the lines of communication, the 
railways and lines of water communication used on 
the one hand in the transport of native coal, and on 
the other by that imported from Belgium, England, 
and Saarbriick. A special tint is given to the fuels 
of these four provinces, both to show the lines of 
circulation andthe quantities consumed in the various 
departments ; these quantities can be estimated 
approximately according to the area of the various 
tinted segments in the circles drawn around the 
chief points of consumption ; for the lines of circu- 
lation in the interior of the country, the conventional 








4. Iron Ores.—The workings of the iron ores are 





1811, and second, of the production of cast iron, 
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tints are alternated when coal from various sources 
converges towards thesame centre. Distinctive lines 
traced beyond the sea-coast indicate the various 
maritime routes. The names of all the basins are 
inscribed upon the map, as well as the number of 
tons extracted from each basin and consumed in 
each department. 

The Administration of the School of Mines ex- 
hibits a map showing the principal types of iron 
ores in France arranged approximately in their 
geographical order. ‘To this effect a relief map of 
France to a scale of 33555 has been prepared show- 
ing the departmental divisions of the country, and 
in this map are inlaid specimens of various iron ores 
in cubes, each measuring 1} in. on aside, When 
these ores are found in a finely-divided condition, 
or when their nature is too friable for this purpose, 
the cubes are replaced by glass boxes of the same 
size filled with specimens. These cubes are inlaid 
to a depth of nearly an inch, so that they project to 
about half an inch above the map. The idea of thus 
showing at a glance the geographical statistics of 
the iron ores of France, was due to M. Dupont, 
Inspector of the School of Mines, and chief 
of its museum, and the idea was approved 
by the commission appointed to organise the exhibits 
of the Ministry of Public Works at the Champ de 
Mars. The base of this ‘map being a reproduction 
of the National Map of the War Department to the 
scale of szxqyoo; it follows that each.type of ore in- 
troduced occupies upon it an area of 8x 8=64 square 
miles. Now, on the one hand, it is evident that 
such a space is not occupied entirely by the mineral 
deposits ; and, on the other hand, there are found 
frequently over this area several beds of ore, the 
types of which are not shown on the map, and all 
of which could not find a space there. For this 
reason it was necessary to point out that this map 
does not show the types of all the iron ores of 
France, but only the principal ores. As frequently 
as possible these specimen cubes are so placed that 
the centre of their base lies exactly upon the spot 
representing the locality whence the specimen was 
obtained ; in other cases the rule has been followed, 
to place the cube of ore in such a way that the 
situation of the deposit lies within the square of the 
base. The first glance at this mosaic map shows 
the positions of the districts rich and poor in iron 
ores. On examining it more closely, the geographical 
and natural distribution will be seen of the various 
types of ore produced in France. 

Lastly, by comparing this geographical distribu- 
tion with the geological map of France, it is possible 
to realise the positions which the minerals occupy in 
the various formations, and the ible relations 
between their alignment and geological conforma- 
tions ; 325 specimens of iron ore of various kinds, 
distributed over 75 de ents, are shown upon the 
map. The total production of the French mines 
since 1876 reached 3,344,370 tons, including 511,569 
tons coming from the three departments of Algeria. 
The explanatory album accompanying this exhibit 
indicates the origin of each specimen, and shows 
the muepnotive production of each department ; the 
same album gives the names of the various concessions 
of mines worked and unworked. 

A somwhat similar map has been repared, show- 
ing the geographical statistics of the phosphate of 
lime deposits of France; 78 specimens of this 
mineral coming from 33 departments are inlaid 
upon this mosaic map, which bears the following 
title, ‘‘ Geographical Statistics arranged by Depart- 
ments of the Principal Beds of Phosphate of > a 
in France, prepared by M. Dupont, Inspector- 
General of Mines and Inspector of the School of 
Mines, assisted by M. Guyerdet, Inspector of Geo- 
logical and Departmental, under the direction of 
M. Daubrée, Inspector-General of the Mines and 
Director of the School.” There exist no official 
statistics of the production of phosphates of lime in 
France ; it is possible, however, from the informa- 
tion obtained from persons interested to give the 
following approximate figures of the production of 
1877. The group of the Meuse and the Ardennes 
furnished about 70,000 tons; that of Quercy, Lot, 
Loir, Loire et Garonne, and Aveyron, produced 
from 25,000 to 28,000 tons of phosphates of diffe- 
rent kinds; that of Boulonnoirs furnished about 
20,500 tons; the group of the Céte d’Or, where 
this industry is of very recent date, employed in 
March last about 500 men in the district of Sémur 
and its neighbourhood. Without being able to give 
the production of this last group it may be safely 
stated that so soon as its resources are developed, it 
wil] become an important centre of this industry. 








THE CAPTIVE BALLOON AT PARIS, 


Apart from the great interest attached to the 
International Exhibition, the object in Paris that is 
attracting most attention at the present time is 
the great balloon of M. Henry Giffard, which com- 
menced its series of regular ascents at the beginning 
of last week. This balloon, which is by far the 
largest aerostat ever constructed, is installed in the 
Place du Carrousel du Louvre within the inclosure 
between the Arc du Carrousel‘and the ruins of the 
Tuileries Palace. The balloon is perfectly spherical, 
having a diameter of 118 ft. 1 in. (36 metres) and 
a capacity of 882,915 cubic feet (25,000 cubic 
metres), and from the avenue of the Champs 
Elysées, and from several. other parts of Paris, 
looks, when on the ground, like a huge white 
shining dome rising above the buildings, for its top 
is over 180 ft. from the surface of the ground. The 
car, which will accommodate 52 persons, and which is 
constructed chiefly of wood, is annular in plan, and 
consists of a circular gallery nearly 20 ft. in diameter, 
with a central having a diameter of 13 ft, 
through which the a' ent rope passes from the 
balloon to the earth. @ car is suspended by six- 
teen cords from a strong steel ring of small diameter, 
and this ring is in its turn suspended at a distance 
of about 4 ft. from a second and larger ring which 
is hollow, and is constructed of steel plates having 
an external diameter of 5ft, 3in. It is to this larger 
and upper ring that thenetting which envelopes the 
balloon is attached, and to.it are also fixed the eight 
mooring ropes by which the whole apparatus is 
fixed to the ground when an ascent is not bein 
made, The cable by which the balloon is attach 
to the earth is connected to the lower ring through 
a dynamometer, which will be described later on, 


and by which the strain on the rope during an ascent. 


is indicated to personsin the car upon four dials, so. 
that the lifting power of the balloon, and the extra 
strain put upon the cable through the action of the 
wind can be seen at any moment. In order to pro- 
vide for the very improbable contingency of the 
breaking of the cables, the balloon is provided with 
a very perfectly constructed valve, which we shall 
describe hereafter, and which can be manipulated 
by the aéronaut in charge by means of a cord pass- 
ing into the car, and underneath the floor of the car 
are stowed a complete equipment of ballast bags, 
grapnels, and extra cordage, &c., so the balloon is 
always provided with everything necessary for 
making an aéral voyage. The cable by which this 
aérial giant is kept in check is not of a uniform dia- 
meter throughout its length, but, tapers from a dia- 
meter of 2.56 in. to 3.35 in. It consists of a hempen 
rope having anoriginal length of 1968ft. (600 metres), 
but under the influence of tensional strain it is calcu- 
lated that it will exceed that length by about 200 ft. 
One end of this cable, that is to say the larger end, 
is fastened to the dynamometer before referred to, 
and the smaller end of the rope is attached to a 
large winding drum, 5 ft, 6} in. in diameter, and 
about 30 ft. long, which is driven by two horizontal 
steam engines of an aggregate power of 300 horses. 
The rope is led from this drum along a subterranean 
tunnel, and passing under a large pulley which 


a conical pit immediately below the balloon, is 
attached to the dynamometer, which is fastened by 
cords to the lower of the steel rings to which we 
have referred. 

When the balloon is at its moorings it is fastened 
to the ground by eight strong mooring ropes per- 
manently fastened at their upper ends to the larger 
steel ring, their lower ends ending in eyes, which 
are passed over strong iron hooks arranged 
scene the edge of the conical pit, and which form 
the terminals of a set of ropes attached to as 
many crabs winches. This pit is lined by a series 
of circular and concentric steps, and when the 
balloon is at rest its’ car hangs freely in the 
centre of the pit with some 10 ft. or 12 ft, of clear) 
space below it, consequently when the balloon 
is drawn to earth the car never touches the ground 
at all, the rope pulls it down within the pit, the 
mooring ropes are re pe over the corresponding 
hooks, the rope is eased off and the balloon rises a 
few feet until the mooring ropes are taut and the car 
hangs steadily in mid-air, By this arrangement the 
risk of any jerk or collision when the balloon is 
brought to rest is reduced toa minimum. Passengers 
embark and disembark by means of a temporary 
wooden bridge similar to those employed for the 


take place: The passengers and aéronauts (of the 
latter of whom there are always two) having taken 
their places, a signal that all is ready is given and 
the engines are slowly turned, so as to wind in the 
rope for a few feet, the car drops a little lower into 
the pit, and this operation slackens the eight moor- 
ing ropes, which are then simultaneously thrown off 
the hooks, and the balloon is then held only by its 
cable. The steam is then cut off from the engines, 
and the balloon, rising in the air, unwinds its cable, 
and in doing so turns the engines, which are geared 
to its winding drum, in a reverse direction, convert- 
ing them in consequence during the ascent of the 
balloon into compressing air pumps. The air thus 
pumped in by the cylinders instead of being forced 
into the boilers is led by means of a pipe to an 
exceedingly ingenious pneumatic regulator or brake 
which we shall describe in a future article. By this 
apparatus, which was also designed by M. Giffard, 
a gradually increasing resistance is put upon the 
rotation of the engines, and equilibrium is slowly 
established between the maeng powes of the balloon 
and the resistance to motion of the winding dram — 
caused by the compression of the air; the conse- _ 
qe is that the balloon Fang wae, to rest at 

e limit of its range, no sudden i upon’ 
the cable, and no sort of jerk is rienced by 
persons in the car, 

The sueomene of making an ascent in this 
gigantic bal from the most central spot in the 
city of Paris must be ced to be 
appreciated. There is a ges | of 
motion of any sort whatever, and without watching 
the pulley: below the balloon or some portion of ‘the 
fixed machinery, it is impossible to know when the | 
start actually takes place. Immediately after, how- 
ever, the aspect of the surrounding. buildings tells 
peep tor rer chat he is rising, for the hee! ris Pda 

urning. inside out, near buildings and other objects 
fall away rapidly, while the horizon seems to risé he i" 
quickly, and the intermediate distances parta ite 
one or other of the above apparent motions accord- 
ing as they are nearer to the horizon or to the ob- 
server in the car. It being a law of perspective 
that the plane of the horizon always passes through 
the eye of the observer, or, in other words, that the 
line of the visible horizon is always level with the 
eye, it follows that the appearance of the earth is 
that of a vast dish or basin. Below the car is seen the 
blackened ruins of the Tuileries Palace, laid out like 
an architect’s plan, for at the height of 600 metres 
a very large portion of the city appears to be ver- 
tically below the car. The gardens of the Tuileries 
look no larger than one of the public squares, and 
the whole length of the Rue de Rivoli, from the 
Place de la Concorde to the Bastille—about two 
miles—lies just below one’s feet. For miles beyond, 
and extending in every direction, lies the great city 
of Paris, with its river, bridges, gardens, boulevards, 
and public monuments laid out like an exquisitely 
coloured plan, and separated by its cordon of fortifica- 
tions from the green and wooded country beyond, 
which may be seen to a distance of thirty miles, pre- 
senting to the eye a panorama embracing a circle of 
country of sixty miles in diameter. One is so accus- 





is | 
mounted upon a system of gimbals at the bottom of 


|rise to a very curious effect, for while the 





same purpose on steam packets, 
. When an ascent is made the following operations 


tomed to see the fortress of Mont Valerien with 
nothing but the sky behind it, that it seems to lose 
all its characteristic individuality when it is seen 
almost in plan with miles of country beyond it, and 
the appearance of carriages, omnibuses, steam- 
boats, and foot- ngers is indued with a totally 
novel individuality; a horse looks like some new 
and curious animal, that ought to be preserved 
in a drawer with a pin thrust through its ab- 
domen, and human beings look like so many dots, 
their shadows alone indicating their true form. - 
This fact, especially if the ascent be made late in 
the afternoon, when the sun is getting low, gives 
ore- 
shortening of the figures renders them all but in- 
visible, their shadows, partaking of all their move- 
ments, are projected on the ground, and the ap- 
pearance is produced of thousands of persons lying, 
as it were, on their sides, and yet walking along, the 
movements of their arms rat | legs being of course 
faithfully reproduced in their horizontal shadows. 


| We can safely say that no one who has had an op- 


ortunity of enjoying yor Be poe scene laid out 
before him when he is lifted to a vertical height of 
three-eighths of a mile above the city of Paris, 
will not wish to make a second. and a third 
ascent; and there cannot be a doubt that when the 
signal is given for the winding in to be commenced, 
a feeling of regret is experienced by “— one who 
has the privi'ege of being in the car. e descent 
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is as easy and free from any sense of motion as the 
ascent; the horizon sinks, the foreground rises up, 
the appearance of the Tuileries and its immediate 
surroundings suddenly changes from a plan to an 
elevation, and the balloon is brought once more to 
its moorings without the slightest jerk, and without 
any sensation except that afforded by the sense of 
sight to acquaint those within the car that they 
have been brought to rest. 














Ilaving given a general description of M. Giffard’s 
balloon, and of the arrangements by which it is 
manipulated. we propose now to describe in detail 
the construction of the various parts of the balloon 
as well as that of the apparatus employed, which we 
have but briefly referred to. 

In all previous cases it has been the universal 
practice to construct the balloon itself, that is to 
say, the bag containing the gas, of silk, which 
was then varnished with boiled linseed oil or some 
other substance for giving to the silk greater im- 
permeability, but in the present instance M. Giffard 
employs a material, to be hereafter described, con- 
sisting of linen and india-rubber. Again, it has for 








a t+ many years been the practice to employ 
clan a gas supplied by the gas works 
for the inflation of balloons. For some of the 
ascents made in this country by Mr. Glaisher and 
Mr. Coxwell, the gas company at Wolverhampton 
“brewed” especially for the purpose a lighter gas than 
that supplied for illuminating purposes, but, with that 
exception, we believe all aéronauts (since the earliest 
days of ballooning when hydrogen was alone em- 





by a system of pipes with a common receiver to 
which the pipe leading to the balloon was attached. 
This balloon had a capacity of 176,583 cubic feet 
(5000 metres) and lifted twelve gers to a 
height of 820 ft. (250 metres) above the ground. 
The balloon of 1878, which is the subject of this 
notice, has a cubic capacity five times that of the 
balloon of 1867, and carries more than four times 
the number of passengers two-and-a-half times as 








Fic. 8. MANUFACTURE OF THE NETTING. 


ployed) have used the ordinary carburet of hydrogen 
of commerce. M. Henry Giffard, however, whose 
name is as familiar in France in connexion with 
aéronautics as it is in this country in connexion with 
the beautiful steam injector which bears his name, 
has always maintained that it is consistent with 
greater economy, as it undoubtedly is with greater 
efficiency, to use hydrogen gas for the inflation of a 
balloon, and his first captive balloon, which made a 
series of ascents from the Champ de Mars during 
the time of the Paris Exhibition of 1867, was in- 
flated with hydrogen gas, generated by the action of 
iron turnings upon diluted sulphuric acid contained 
in a large number of wooden casks communicating 








high. It has been entirely constructedin the court- 
yard of the Tuileries Palace, which has been placed 
at the disposal of M. Giffard by the Minister of 
Public Works for that purpose, and everything con- 
nected with the balloon, its method of construction, 
the details of all its parts, the method of preparing 
the hydrogen gas, of filling the balloon and of con- 
trolling its motions, has been designed and thought 
out by M. Giffard, who throws originality into 
whatever passes through his hands, 

The giving to the balloon a spherical form was at 
the very outset a departure from the usual practice, 
which p always been to make balloons pear- 
shaped ; but this departure, while involving greater 
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care and difficulty in cutting out the gores, gave to 
the balloon a greater capacity with the same weight 
of material, and therefore indued it with a greater 
lifting power. The sphere is constracted of 104 
gores, each consisting of fourteen pieces of the ma- 
terial, see Fig. 1 (page 106), so there are no less 
than 1456 pieces in'‘all The greatest width of these 
gores, that is to say, measured on the equatorial line, 

3 ft, Gin., and they taper off in a gentle curve each 
way towards the top and bottom of the balloon. 
In order to insure accuracy, speed of construction, 
and uniformity of form, M. Giffard designed a 
—_ machine for cutting out the gores, which cut 
through eight thicknesses of material in one ope- 
ration, so that eight similar pieces were produced at 
once, and the sizes and forms of the separate pieces 
were so arranged with respect to the original width 
of the material that there was hardly any waste, 

The stitching together of the pieces constituting 
the gores, and of the gores constitutiog the balloon, 
was done in sewing machines by forty needle women 
under the direction of M. Rogé, who undertook the 
construction of both M. Giffard’s previous captive 
ballvons, viz., that of Paris in 1867 and that of 
Londoa in 1568. and the making of the seams re- 
quired no less than 54,700 yards of stout thread. 

The material of which the balloon is constructed 
is a compound fabric, the constitution of which will 
be understood by referring to Fig. 2, which repre- 
sents a piece of the material, the several laminz of 
which have been torn assunder. It consists, first, of 
a layer of muslin c, next, a layer of pure india-rubber 
6, then a thickness of linen canvas a, of great 
strength, and which was specially woven for the 
reaps, then a second thickness of india-rubber 4', 
ollowed by another layer of canvas a', then a thick- 
ness of vulcanised india-rubber 4"', and lastly 
another layer of muslin ¢'.' The whole forms a 
compact flexible material shown in a full-size 
section at A B to the left of the figure. The 
outer surface of the balloon is well varnished 
with a mixture of boiled linseed oil and litharge 
(lead monoxide), and over that is a coat of 
white paint for reducing the heat-absorbing power 
of the balloon, and for reducing to a minimum the 
heating of the contained gas. The material was 
delivered at the Cour des Tuileries in 46 lengths of 
295 ft., and 3 ft. 7 in. wide, and, before being used, 
each length was submitted, in a machine specially 
constructed for the purpose, to a tensile strain of one 
ton, which is more than three times the strain put 
upon it by the gas when the balloon was inflated 
and is about one-third of the breaking strain of the 
material. Each piece was submitted to this strain 
for a quarter of an hour, during which operation it 
lengthened the extent of three per cent.; by this 
stretching all irregularity of form under the in- 
fluence of the expansion of the gas was avoided, as 
well as the cracking of the paint and varnish, which 
are far less elastic than the unstretched material. 

Fig. 3 shows the method of making the seams by 
which the gores are united. The edges of two 
gores having been sewn together by two undulating 
lines of stitches f and g, a strip of a material con- 
sisting of a thickness of vulcanised india-rubber 
between two layers of muslin ¢d is laid over the 
outside of the seam, being made to adhere by a 

revious coat of india-rubber varnish, and’ the 
inside of the seam is covered in a similar way with 
a strip of muslin a 4 saturated with the same solution 
of iudia-rubber. This varnish or cement causes the 
strips to become, to all iutents and purposes, one 
solid substance with the body of the balloon, and 
causes the seams to be as gas-tight as any other 
of the balloon. The aggregate lengths of these 
nds amount to no less than 50,000ft., weighing 
more than 6 cwt., and requiring 2 cwt, of india-rubber 
varnish, 

Even the netting which encloses the balloon, and 
to which all the attachments are made, is diffe- 
rently constructed to that of all previously con- 
structed balloons, for knots are entirely dispensed 
with, and the net is constructed upon a totally new 
principle devised by M. Giffard. As the cords of 
which it is made are nearly } in. in diameter (11 
millimetres) it would be impossible to form the 
meshes in the usual way, as shown in Fig. 4, for the 
knots so formed on a rope of that size would form 
a series of knobs, as large as fowl’'s eggs, all over 
the surface of the net, which would tend in a 
very short time to a the fabric of the balloon 
by unequal pressure and friction, M. Giffard there- 
fore devised the following method of forming the 


meshes. At the rope works where the net was 








made a circular building was erected, around the 
interior of which were three annular balconies, one 
above the other, for the’ convenient disposition of 
the workmen employed, of whom there were 110. 
To the top baleony were fixed at equal distances 
one series of cords, their lower ends lying in coils 
upon the floor, and a second series of cords attached 
to the same balcony were ¢rossed over the first 
series by workmen standing on the ground. Each 
point of intersection of the two sets was then bound 
over closely with tarred twine by the workmen in 
the lower balconies, and the two sets of cords were 
thus united into a very firm netting. In order to 
protect the ligatures so formed, and to prevent their 
doing injury to the fabric of the balloon, each junc- 
tion was then covered with an envelope of kid of 
the cruciform sbape shown in Fig. 5, which is a full 
sized drawing of one of the coverings. It consists 
of a cross of goat leather having a metal eyelet at the 
extremity of each arm, and the method of applying 
these coverings to the netting of the balloon requires 
no further explanation than that afforded by a re- 
ference to Fig. 6, which represents, full size, a back 
and a frout view of oneof the junctions when finished. 
The circle to the left of the figure marked A repre- 
sents a full size cross section of the cord employed. 
It may be of some interest to state that as many as 
52,000 such junctions had to be made, requiring as 
many as 208,000 eyelets, which alone weighed more 
than 57 lb. The illustration, Fig. 7, is a view of 
the interior of the circular building in which the 
net was constructed at the special rope works at 
Montreuil. 

Fig. 8 is an illustration of the method by which 
the main body of the netting is attached to the car, 
and by which an equal strain is given toallthe cords, 
and by which the weights depending from them are 
uniformly distributed over the whole net. The 
upper steel ring of the balloon is attached by sixteen 
ropes to as many sheave blocks, through each of 
these blocks passes a smaller rope carrying a smaller 
block at each end, and through each of these smaller 
blocks a cord passes, having in its turn a still 
smaller block at each end, consequently there are 
sixty-four of these latter blocks supporting the 
weight of the car, and communicating the lifting 
strain of the balloon to the cable by which it is 
attached to the ground, Two of these sixty-four 
blocks are shown at the lower part of the figure 
(Fig. 8), and it will be seen that the strain on these 
blocks is distributed by means of smaller blocks and 
cordage until the cords constituting each mesh of 
the net receives its share of the total weigat which 
the balloon has to lift. 

The construction of the valves of this interestin 
aérostat are no less original in design than are al 
the other parts, Inall previous balloons there has 
been but one valve placed at the top, and opened by 
means of a cord passing down through the balloon 
and out at the open neck into the car. These valves 
were generally wooden clack valves kept closed by 
means of india-rubber springs aided by the internal 
pressure of the gas, andin order to make them gas-tight 
their edges and seats were smeared with a mixture 
of suet and linseed meal. The valve of M. Giffard’s 
balloon, which we illustrate in Fig. 9, is however of 
a very different construction. It consists of a 
metallic disc, AB, 21}in. in diameter, which is 
maintained in close contact with a seat of vulcanised 
india-rubber by a series of spiral springs RR’ fixed 
above it. ‘The valve can be opened by the aéronaut 
in charge by means of the cord K which passes 
through the Balloon into thecar, This valve is fixed 
in the centre of a large circle of a similar material to 
that of which the balloon is constructed, but some- 
what thicker, and this circular sheet is held be- 
tween two flanges of wood G H, 8 ft. in diameter, 
which are held together by means of screws, and 
around these wooden rings is fixed the ring of 
rope EE, which forms the upper boundary of the 
netting. Above the valve is fixed a conical tent 
for protecting it from the rain; this tent is formed 
of a light wooden framework, C D, supported on a 
series of springs attached to the upper flanges. 
The frame is covered with canvas which is ke 
oe by a series of cords made fast to the circle 


As it is not necessary, while this balloon is captive, 
to allow the gas to escape in order to make it 
descend, as is the case in free balloons, the upper 
valve is only a precautionary arrangement to pro- 
vide for the very remote contingency of the break- 
ing of the rope, and M. Giffard has, contrary to 
the usual practice, completely closed the neck of the 





balloon by means of a second valve, which consists 
of a circular metallic plate, 31}in. in diameter, 
which is kept against its seat by a set of 
very delicate springs, so that upon the slightest in- 
crease of pressure within the balloon the valve 
opens, and a certain quantity of the escapes 
proportional to the excess which csnsel the pres- 
sure. This valve is attached to the mouth of the 
balloon in a manner precisely similar to that in 
which the upper valve is fixed, that is to say, it is 
mounted in the centre of a disc of the balloon 
material, which is fixed to the balloon itself also in 
similar’ manner. In this disc there is a glass 
window, through which the interior of the balloon 
may Sat sear ~ and to it is attached the flexible 
pi ing to the gas-generating apparatus, and b 
which the balloon is filled. The aa for cnuuieg 
the upper valve passes through a hole in a metal 
late attached to this disc of material with sufficient 
riction to prevent the gas escaping between it 
and the hole, and a manometer for showing to 
persons in the car the internal pressure of the gas 
in the balloon is also attached to the same disc. 

We must leave it for future articles to describe 
the construction of the car, the apparatus by which 
the gas was produced, and the method by which 
the balloon was inflated in the first instance, and 
by which it is controlled and manipulated when 
making its ascents, The following is a summary 
of some of the principal figures connected with 
as? interesting aérostat : 


MenNnsrvons : 
Diameter of the spherical envelope 
Height above the ground when at its 


moorings ven eco 180 5 
Capacity of envelope e+e 882,915 onb. ft. 
Weights : tons. cwt. 
Material of the balloon with its two 


Netting ... as ove ‘al a 
Ropes attached to the net, rings, 

palleys, ae bis ies ‘on 
Car and its appurtenances 


Total weight of materials ... 
be of cable supported by the 
Silly aeamiidiens dah tes clccnacte 

y passenge mts ... 
Ballast, grapnels, * ons “a 
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ft. in. 
118 1 
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Total weight lifted .. ... - & 0 

As the initial lifting power of the gas may be taken 
at 25 tons, it follows that the excess of lifting power 
of the balloon over its weight when fully equipped, 
and when supporting the whole length of its cable, 
is as nearly as possible three tons. 

We will conclude this first notice of the great 
Paris balloon ve weeny! our thanks to M. Henry 
Giffard for much valuable information, and for the 
very full opportunities he has given us for inspect- 
ing the whole apparatus; and our thanks are also 
due to M. Gaston Tissandier, the eminent editor of 
the French journal Za Nature, for the illustrations 
which accompany this article. 

(To be continued.) 


PLANING MACHINE AT THE PARIS 
EXHIBITION. 

Tue planing machine of which we give a perspective 
view on page 103, is. one of the collection of 
machine tools exhibited at Paris by Messrs. Sharp, 
Stewart, and Co., Limited, of Manchester. This machine 
is one constructed on Messrs, Sellers’ patent, the table 
being driven by a worm gearing into its 1ack, and the 
worm shaft being placed diagonally, as shown, so that 
the worm gears properly with the rack, although tho 
teeth of the latter stand at right angles to the centre line 
of the machine. We have on former occasions spoken of 
the good results which have been obtained with this 
arrangement of driving gear for planing machine tables. 

The machine is also fitted with Messrs. Sellers’ quick 
return motion and patent strap-shifting apparatus, this 
latter being so arranged that in reversing the machine 
the open belt is shifted from the fast pulley on to its 
proper loose pulley before the crossed belt is shifted at 
all, and vice versd, the effect being that the machine is 
thrown out of gear with one belt before the other is 
shifted. The result is that the lateral traverse which it 
is necessary to give to the belts is reduced to one half, 
and thus the wear and tear of the belts is materially 
lessened, while narrower pulleys can be used. 

The machine will plane 10 ft. long by 3 ft.6 in. wide 
and 8 ft. 6 in. high, and it is self-acting in the horizontal, 
vertical, and angular cut. The cross-slide is fitted with 
two tool-boxes, as shown, and the whole machine is of 
thoroughly good proportions and workmanship. 
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LIST OF RAILWAY AND TRAMWAY BILLS PASSED IN THE SESSION OF 1878, SHOWING THE PROPOSED AMOUNT 
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New" | ph phe “RAILWAYS. SiN 
16 joi sa? z i 
a is ves me RR Debi ou 
TrTLe or RAILway. a Byongee . Bugis . 1? Solicitors. Parliamentary Agents. 
i iit — kK Bisw yar iy : 
7 far, d £ i ee 
1 Ballycastle ... side cuss ‘ds ~ oad i 1 e 90,000 + J. F: McKinnon & J. Lanyon L’Eabrange and Brett Dyson and Co. 
Ri Ballymena and Larne an <0 is ‘a 3°21 40,000 W. Lewis L’ and Brett Dyson and Co. 
3. Ballymena, Cushendall, and Redbay :.. =. 4] 10 257 60,000 J. Lanyon KE. Smith Sherwood and Co. 
4. Caledonian (Additional Powers)... (pas senurr «nate . o pi 1,500,000 Blyth and Cunningham James Kerr Grahames and Wardlow. 
} an + W- alibi ’ 
5. Callander and Oban cat! Thy” ee te. a ms ie ys 30,000 J. Strain James Kerr and R. Lawrence} Grabhames and Wardlow. 
6. Charnwood Forest .. . 7" 4 bee el ede 6 6 i in W. Owen and Elwes Harper and Goode W. Bell. 
7. Cheadle ie ose” "bbe > 'oge 5 5 5 ‘| 50,000 C. K, Orlebar Blagg and Son Toogood and Ball. 
8. Cleator and Workington J wonthinn 6 3 4 63,000 { Weenie and } Waugh, Lumb, and Co. Dyson and Co. 
9. Draperstown ins 6, $ug 40,000 ‘ ba ma Do. Baxters and Co. 
10. Dublin, Wicklow, and Wexford .. ld a oe 150,000 Cotton and Flemyng Holmes and Co. 
11. Glasgow and South-Western .... 0... ove P Bi é ¥ A. Galloway J. te ea Tahourdin and Hargreaves. 
12. Glasgow, Yoker, and Dalmuir .. 0... sm 3 3 o 85,000 Formans and McCall H. and R. Lomond W. Robertson. 
, and O. W. 
13. Great Eastern (General Pepe: mI 2 RJ 200,000 A. A. Langley Capel A. Curwood Sherwood and Co. 
14, Great Eastern (Northern Aaa . {1,500,000 Sir J. Hawkshaw Baxters and Co. Sherwood and Co. 
15. Great Northern (Spalding to ee | 86 4 8 800,000 R. Johnson Nelson, Barr, and Nelson Dyson and Co. 
16, Great Northern (Transfer, &c. Je ese 023 30,000 ae 
17. Great Southern and Western oe a 2 a wet K. Bayley Barrington and Co. Sherwood and Co. 
‘ew wor : 
18. Great Western... ms in bis +e oe é - 600,000 | J. Fowler and W. G. Owen R. B. Nelson Sherwood and Co. 
19. Great Yarmouth and Stalham (light).. «. «| 2 1 2 | 60,000 J. H. Tolme ©. Diver H. E. Brown. 
20. Hounslow and Metropolitan 9... ie Ue wet 547 210,000 oe 
21. Isle of Wight (Newport Junction) , bs 36,000 C. D. Fox Saunders and Co. . Toogood and Ball. 
22. Lancashire and Yorkshire ws me ooo see 600,000 Sir J. Hawkshaw T. A. and J. Grundy and Co. Dyson and Co. 
23. Leominster and Bromyard Peer ¢ Asie . é ¢ Ses W. Clarke and G..W. Owen Fowler and Co. Sherwood and Co. 
and O. W. 
24. Letterkenny ots wes we 006 & sds John Bower id and Co. Dyson and Co. 
25. Limavady and Dungiven . pe Bs -1a8s ad Ned 19 2.1 75,000 J. Lanyon . Lane Baxters & Co. t'Serwod& Co. 
26. Liskeard and Caradon... 1 2 6 15,000 wid : ie Childs and Son Toogood and Ball. 
27. London and North- Western (Additional Powers) New works ne Baker and Stevenson . Roberts Sherwood and Co. 
28. London and N.-Western (Railways and Widenings)} New works /2,250,000 Baker and Stevenson R. F. Roberts Sherwood and Co. 
29. London and North-Western (Reddish to Leeds) os . it ¥ 400,000 Baker and Stevenson R. -F. Roberts Sherwood and Co. 
and N. W. 
30. London, Bri, —~ and South Coast (Croydon, Oxted, a 
and East Grins 28 0 8B | 750,000 F. D. Bannister Norton, Rose, and Co Dyson and Co. 
31. London, Brighton, — South Coast (Various Powers) kot 30,000 F. D. Bannister Norton, Rose, and Co Dyson, and Oo. 
$2. Manchester, Sheffield, and Lincolnshire Sa : p ‘eo Ss Charles Sacré R. B. M. L. Monk Wyatt and Co. 
and O. 
33. Manchester South Junction and Saaremaa New works 60,000 'W. Baker R. F. Roberts Seowond and Co. 
34. Market Deeping ... he 3 0 2 12,000 alrond Smith Sharpe and Son W. Bell. 
35. Metropolitan District <.. oe | é W 335,000 . 8. Gilbert: Baxters and Co. Dyson and Co, 
and O, F 
86. Metropolitan Inner Circle Seaegetien +=. see ee Brunlees and McKerrow Newman, Stretton, and Co. J. C. Rees. 
37. Midland (Additional Powers) ... * ‘aa ove : P we 900,000 J. Underwood Beale, Marigold, and Co. Sherwood and Co. 
and 0. W. 
38. North British =... gemetivnne vuites New works | 425,000 T. Bouch and J. Bell _. A. Johnstone Sherwood and Co. 
39. North-Eastern 101 20,000 T, E. Harrison Richardson, Gutch, and Co. Sherwood and Co. 
40. Pontypridd, Cae hilly, and’ Newport as 764 105,000 Bey 
t— =... ee 10 2 3 "000 wl B. RB. Nelson J. B. Batten, 
42. Rhins of Gallowa; eof; 2 7.7 60,000 BR. Johnson J. M. Rankin W. A. Loch. 
43. Rosebush and Fiabgoard 13 7 3 90,000 J. B. Walton &W.. H. Le Fevre BR. H. Harris J.C. Rees. 
44, South- Eastern . . F. Brady Ww. BR. Stevens w. R. Stevens. 
45. Teign Valley... «.. New works boo at iay, boo W. Toogood Toogood and Ball. 
46. Waterford and Central ree 2, CO. R. Galway Dobbin and Tundy P. B. Shar 
47. Waterford and Limerick ... se | o a 100,000 J. Tighe d. o Connor Simson and 
48. Waterford, Dungarvan, and Lismore Extension andj, ee 
Waterford City Tramway) “a é ¢ 85,000 T.H. Falkiner Edmond Power Muggeridge and Badham. 
49. Wigan Junction Railways +. ia é. 4 ove OC. H, Beloe. Darlington and Sons Sharpe, Parkers, and Co. 
50. Yarmouth and Norfolk Light Railway... 712 60,000 O. Diver H. E. Browne. 
Norz.—The letters “0. W.” signify “other works” than railways, viz., harbours, piers, public roads, &c. 
TRAMWAYS. 
TrTLe or TRAMWAr, ioe Caneel Engineer or Surveyor. Solicitors. Parliamentary Agents. 
m. fur. ch, £ 
51. Aberdeen District (Extensions) peak.) 000 8 3° 9 gee G. A, Lucas Asburst, Morris, and Co. Martin and Leslie. 
52. Belfast-street* a oot ok 4 310 86,000 J. Kincaid Ashurst, Morris, and Co. J. C. Rees. 
58. Boston District® .. se ne 11 610 40,000 W. Shelford Staniland Wigglesworth Wyatt and Co. 
54. Chester ési ie eee. ses + 23 0 82,000 G. oe Duncan and Pritchard Sherwood and Co. 
55. Croydon... * oa aan aes 431 60,000 Bi W. H. Rowland Wyatt and Co. 
56. Dublin ait ies oon “a om pe 044 8,000 G. H Clark and Huish Tahourdin and eerenres. 
57. Dublin Central _.. oid nS sal ‘104 8 80,000 BR. W. ‘Walsh Casey and Clay Cruse and Clay. 
58. Dublin Southern District . .., .. ws 67 4 70,000 a i Casey and Clay Cruse and Clay. 
59. Glyn Valley* oso tA edad : if <. 13,000 H. Dennis Loqueville, Jones, and Co. Martin and Leslie. 
and O. W. 
60. Manchester Surburban .., © ... wel ee J. H. Lynde W. A. Lynde Sherwood and Co. 
61, Preston se 27 8 17,500 A. J. D, Cameron Edwin Andrew T. and V. Baines. 
62. Saint James’ Gate Devel (Dublin)... “ae 074 a C. P. Cotton Frederick Satton Moggeridge and Badham. 
63. Wallasey... Ss ood) Bh eee ie pon 60 9 30,000 . ©. Hy Beloe Gill and Archer 8. H. Lewin. 
i eae s f : - Fat . 























* These Bills are still in progress. 
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The excavations over the whole area of the site were 
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Depth from coping to surface of apron 


Batter of walls __..: 
The dock increases in width from the entrance towards 


the head, as shown on the plan, Fig. 1, of our two-page 
face of invert, there is an offset or ‘‘ break” for stairs 
and timberslide in the east side wall; from this point 
the side walls are continued to the head in regular curves 
of 1152 ft. radius each. The head is built to a radius 


engraving, and at a point about 136 ft. from the meeting 
of 25 ft. at copiug level. 
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= boarding for about 15 ft. down from the top, and 

ow that level with 9in. by 3in. runners; the tiers of 
struts were in heights of 3 ft., the wales being 12 in. 
square, and the struts of 12 in. square timbers 12 ft. 
apart horizontally. 

Travelling. cranes at the sides of the trenches raised 
the excavated materials from the trenches on to a high 
level tramway extending from the head of the dock to 
the cofferdam. The skips in which the materials were 
raised formed the upper portions or bodies of the tipping 
wagons which, when raised by the cranes and placed on 
the frames of the wagons on the tramway, were run 
along it, and the materials tipped into barges lying out- 
side the cofferdam. 

The ballast or gravel in the trenches was excavated 
dawn to the clay and turned over and mixed with one- 
sixth part of lias lime, thus making a solid concrete 
foundation of great depth upon the clay. The side walls 
were then built of lias lime concrete, and 7 to 1 Portland 
cement concrete, and faced with granite ashlar in 8 in. 

‘eourses. 

After the side walls were built the centre portion was 
excavated, and the ballast made into 6 to 1 lias lime con- 
crete. On the top of the lias concrete in the bottom of 
the dock a layer of 4 to 1 Portland cement concrete 15 in. 
in thickness was added as shown on Fig 3, page 111, and 
6 in. and 9 in, granite pitchers or paving sets were bedded 
in Portland cement upon it, forming the finished bottom 
of the dock, and having the appearance of a well-dressed 
street crossing. 

The foundations of the entrance works are of Portland 
cement concrete carried down to the clay and cross and 
longitudinal walls of brickwork on which are built the 
invert, floor of caisson berth, inner apron and sides of the 
entrance; the pockets between the brickwork walls 
are filled in with 9 to 1 Portland cement concrete. The 
invert is of brickwork in Portland cement mortar faced 
with granite. The caisson stop quoins are of granite, 
and have a raised meeting face of } in. projection and 
12 in. in width against which the caisson abuts. 

There are three shoring altars in the dock side walls, 
each 18 in. in width and 2 ft. 6 in. in height. Access is 
obtained to the dock bottom by means of a combined 
stair and timber slide at the “ break” in the east side 
wall, and by a timbervstair or “ brow” in the west side 
wall near the head of the dock, and also by ladders formed 
of the vertical fenders to the side walls. 

The engine and boiler-houses are situated on the west 
side of the dock about 30 ft. back from the coping. The 
walls are of brickwork in lias lime mortar, faced with 
hammer-dressed granite ashlar in 6 in. courses ; the dress- 
ings to windows and doors are hammer-dressed with a 
chisel draught round the arrises of all exposed faces. 
The foundations of the pump wells are of 9 to 1 Port- 
land cement concrete carried down to the clay at a depth 
of about 44 ft. below copinglevel. The pump wells and 
culvert from the dock are of brickwork in 3 to 1 Port- 
land cement mortar, and backed with Portland cement 
concrete, as shown on the cross section of dock, &c., 
Fig. 3. 

The contractors were Messrs. George Baker and Son, 
of Stangate, Lambeth, who are at present building the 
Natural History Museum at South Kensington. 

The pumping machinery consists of a main pump, a 
drainage pump, and two boilers. The main pump is a 
double-acting plunger pump of 28 in. diameter and 4 ft. 
stroke, capable of discharging 6300 gallons of water per 
minute with a lift of 30 ft., and driven direct off the 
engine shaft. The engines are a pair of the horizontal 
high-pressure condensing typeof 75 indicated horse power, 
having cylinders of 20 in, Tn diameter and 2 ft. stroke. 
The air pumps and condensers are placed on a strong 
framing in the rear of the cylinders, the air pumps being 
worked off the tail ends of the piston rods. There are two 
boilers of the Cornish single flue type 5 ft. 9in. in 
diameter. and 18 ft. long, the flues being 8 ft. in 
diameter and the furnaces of sufficient capacity to burn 
chips-and other refuse timber. The working pressure is 
501b. per square inch and the number of revolutions of 
engines is 35 per minute. 

here are two single-acting drainage pumps of 10 in. 
diameter and 2 ft. 6 in. stroke, driven by 2 to 1 gearing 
by a vertical high-pressure engine, having a cylinder 
10 in. in diameter and 12 in. stroke. These pumps are 
capable of delivering 500 gallons of water per minute with 
a lift of 36 ft. 

The makers of the pumping machinery are Messrs. 
James Watt and Co., of Soho Foundry, Birmingham, and 
Leadenhall-street, E.C. The caisson is of wrought iron 
with teak meeting faces, and was built | y the proprietors, 
Messrs. R, and H. Green. The engineers were Messrs. 
Kinipple. and Morris, of 3, Westminster - chambers, 
London and Greenock, and Mr. A Nelson Barnes acted as 
resident engineer. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was steady last 
Thursday forenoon, but there was very little business done. 
At the there were sellers asking 50s. cash, and 50s. 2d. 
o2¢e month, while buyers were offering a shade less. There 
wasan idle market in the afternoon, no business being re- 
pores and prices were the samé as at the close of the 
orenoon market. The tone of the market was rather 











easier on the following day. Some transactions took place 
during the forenoon at 50s. 0}d. one month, and at 40s. 11d. 
cash, sellers remaining at the close at 49s. 11d. cash, and 
50s. one month. In the afternoon business was done at 
49s. 11d. and 49s. 10}d. cash, and at the close buyers re- 
mained at 49s. 10}d. cash, sellers as 4d. ton more. 
Monday being one of the statutory holidays, business 
in the ‘iron ring’”’ was entirely suspended. 
was steady at the Zeteetot, Sak daring the tore- 
noon business was done . 94d. to 49s. 104d. cash, also 
~| 50s. = neat ryt close = were po 
offering 49s. - Cash, . one month, sellers i 

ld. per ton more. ' transactions in the after- 


There were 
noon at 49s. Peg om, pry + ha at the close | branches 
offering 50s. eight.“ and . 1gd. one month, and 


sellers asking id fon higher. A certain firm- 
ness was Sisiavod 4 forenoon, when business was done 
at 50s. Ojd. to 50s. 1d. prompt cash, and at 50s. 2d. to 
50s. 24d. one month, and at the close there were sellers at 
the higher and buyers at the lower quotations. The after- 
noon market was 5 owith ualio at 50s. 1d. cash. 
The improvement in the Scotch iron trade with 
the conclusion of em 0 slow of manifesting itself ; and 
while the demand has lately been ~ limited, it even seems 
to fall off as the season advances. ) to the present there 
been very little Gipsaldlowohotein bey dealers to purchase 
in anticipation of ‘the autumn trade, and it is feared tha 


the wants of the Continent will to be unusually small. 
Shipments continue to show a 4 t~ last week’s 
return for all Scotéh ports being only 5971 tons as against 


8241 tons in the corresponding week of last year. The 
total decrease for the + year is now up to 45,126 
tons. The deliveries into’ the public warrant stores con- 
tinue to be heavy, and the total stock with Messrs. 
Connal and Co. up till last Friday night was 186,298 tons, 
showing an increase for the weolief 2096 tons. There is 
no alteration to note in the number of blast furnaces at 
present in operation, the ill remaining at 96 as com- 
pared with 107 at the same time last year. 

Malleable Iron Trade.—Manufactured iron is now in 
better demand, and in some instances an advance of 2s. 6d. 
per ton on plates and angle iron has been established ; 
indeed some plates have even been advanced in price more 
than the amount mentioned. 


James Watt Dock, Greenock. —The new wet dock which 


has been so long in contemplation for the port of Greenock | F 


was formally commenced last Thursday by the provost of 
the town cutting the first sod, the operations of digging 
and wheeling being accomplished by the aid of a hand- 
some silver-mounted spade and wheelbarrow which 
were presented to the provost by the contractor, Mr. John 
Waddell. The event was attended with much rejoicing. 
. is ae to call the — ae ae oe = 
onour of the ¢ engineer who was a native of Greenock. 
The dock itself is to have an area of about 13 acres, with 
6350 ft. of quayage, and there is also to be an entrance 
or tidal harbour having an area of 44 acres and 1054 ft. of 
quayage. Mr. Waddell’s estimate amounts to 249,2591. 
13s. 2d., in addition to which something like 100,0001. will 
be required for the erection of warehouses, cranes, sheds, 
&c. This is the largest work ever undertaken by the 
Harbour Trust of . 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
Lange on abtantaustten Uhangn oh MIMEapnICes oneal, 
an attendance on ’ at Mi rough as 

and little business was done. The Cleveland Ironmasters’ 
Association re which had just been issued, were ex- 
hibited in the market, and were eagerly scanned. These 
returns certainly show a more favourable condition of 
things, and it is hoped that month by month they will im- 
rove. The stocks in Messrs. Connal and Co.’s Middles- 
rough warrant stores are now 64,000 tons. Owing to the 
large number of. blast in operation, any change 
for the better in trade must be a very gradual process. 

The Finished Iron Trade,—Wearily this important 
branch of the staple industry of Cleveland drags on. 
Although there is plenty of talk about railway extensions 
in foreign countries and hopeful conversations about the 
revival of trade, iron manufacturers find it difficult to 
obtain orders even at the iling low rates. Rivets, 
spikes, wire, bolts, bars, and nails are in fair request. 

ounders and pipe makers are well employed. 

The Steel Trade.—There is a capital demand for steel. 
Messrs. Bolckow, Vaughan, and Co. are very busy at their 
Eston works, and are proceeding with the demolition of a 
portion of their iron works at Middlesbrough, in order to 
make a site for steel plant which they will soon lay down. 


Fatal Accident to Mr. Thomas Whitwell.—To many of 
our readers Mr. Thomas Whitwell, of South Stockton, was 
well known. On Monday this 
Whitwell’s Thornaby Iron Works, in which he was a 

artner, and on looking round the blast furnaces and mills 
fhe was brought to one of Bicheroux’s = furnaces to 
advise as to the leakage from a pipe. He and 
named John Thompson, a foreman fitter, went into 
hole and removed some of the furnace bars. The 
had peng selluiehy Hones sienna g 
out, steam was i i — 
and Py were so badly t and scalded 
died a few hours afterwards. ‘ 
the trade for his as 
wide a reputation for his sterling qualitiesas a man. He 
was untiring in ing. his 
self sacrifices would be . Founder of 
Y Men’s Christian Association, President 
land Institate of Engineers, one of the ts 
of Friends in carrying comfort and 
on the battle-fields during the Franco-Prussian war, he 
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+ | balance of 8871. to be carried to the current 
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place cannot at present be filled. 


The Coal and Coke Trades.—There is nothing new to 
report in connexion with the fuel trade. 


NOTES FROM THE SOUTH-WEST. 
Forest of Dean Central Railway.—There is a get pro- 
thata portion of this line will be utilised he Great 
estern Railway Company in connexion with Cinder- 
ford Valley and Severn Bridge line. Notice papers have 
been served a vr of land through which the new 
are to be ie. The Crown will offer no opposi- 





tion to the scheme. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The report of the di rs presented at the 
meeting to-day (Friday), says :—“‘ The directors have much 
fo in presenting to the shareholders their thirty-fifth 

-yearly report and statement of accounts, and congratu- 
late them upon the favourable results attained. The dis- 
posable balance of the revenue account amounts to 86871., 
which enables the di rs to recommend that a dividend 
be declared at the rate of 10 per cent. per annum, together 
with a bonus at the rate of 2 per cent. per annum, leaving 
half-year’s 
account. The rolling stock of the company now consists 
of 8779 wagons and carriages, and six locomotives, being 
an increase of 736 ms and carriages, after deducting 
320 wagons and carriages sold and redeemed during the 
half-year.” 

Keyham.—We learn that the Admiralty have decided 
upon erecting at Keyham a college for engineer students. 
It is to be built in a line with the official residences at Key- 
ham Dockyard, facing Brandreth-terrace, and preparations 
for staking out the foundations are now in progress. 

Great Western Steamship Line.—The Great Western 
steamship line has been reinforced by the purchase of the 
Devon, a new steamer of 2000 tons, built on the Clyde. The 
Devon sailed for New York on Wednesday. 


The Tin-Plate Trade.—An improvement is reported in 
the Monmouthshire tin-plate trades. Good Continental 
orders have been received at Redbrook Tin-Plate Works, 
among others, one for the supply of 50 tons of tin for 
rance, to be used solely for decorative purposes. 


The Port of Cardiff.—The powerful dredgers belongi 
to the Bute Trustees are still at work on the Gefn-y-Weack 
shoal, and have made wonderful improvements both in depth 
and width. Several deep-draught vessels have lately 
entered and left the port without meeting with any 
difficulty. 

Dynamite in the Rhondda Valley.—The power and 
economy of ite was shown in an interesting manner 
at Liwynypi week. A new bridge has been built over 
the river at Pontrhondda, alongside the old one, which the 
contractor then had to take down. He estimated that this 
work would occupy twelve men for a fortnight at a cost of 
nearly 401. ; but Mr. James Davies, contractor, with 15s. 
worth of dynamite completed the job in a few minutes, 
without any boring or manual labour. The dynamite was 
supplied through Messrs. Cross Brothers, of Cardiff. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Improvements at Worksop.—The inhabitants of Work. 
sop are not content with laying down a first-rate 
supply of water hout their town, but they are maki 
ges over the rivers which intersect their district. 
new iron gi bridge has now been contracted for to 





ilkinson, of Worksop, have undertaken the work. 
During the encampment of volunteers at Worksop, a tem 
rary supply of water was laid for the benefit of the 
—- A shower oy at 7 LAL a of the 
officers ly, and it is ex y another 
baths sit be ongnloncted for the use of the battalion. “ee 
Opening of a New Coalfield in Yorkshire.—Near Hems- 
worth, seven miles from ey, a coalfield has 
eee aeee seen aah 98 ing that a valuable bed exists in 
e largest unworked coalfield in the West Riding. The 
thick or seam of coal has been reached on the 
estate of Mr. Allott, at a depth of 635 yards from the 
—- F my field = Oe em . pone ee ee 
ose e town ottingham, and extending 
Derbyshire, the margin of the Seustens 40 
t ceadfield is the] ek fo Hngiaod, and only 150. eon 
grea’ is the in , and o} mare 
miles less in area than that of South Wales. The southern 
boundary is new red sandstone, and the strata rise and 
cross =) seh oe Bradford Se = 
e east, ppear under magnesian lime- 
— inking, several seams of coal were passed 
Esongh. including the Shafton, Woodmoor, Winter, and 


Blamshaw. The new colliery is expected to raise more than 
1000 tons of coal daily. 

Why Coal is Dear.—For upwards of a t there 
has been an agitation for the reduction of the rates of coal 


to London. The rail companies which have running 

powers through the South Yorkshire district to a metro- 

politan terminus have refused to give way, and month by 

month the tonnage of coal has decreased. is is a serious 
w 


matter, not alone to those who have heretofore consigned 
largely to London but to the i By 





2 Soa river in the town, and Messrs. Rollitt and ° 
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1. GREENS SHIPBUILDING YARD, BLACKWALL 
ORRIS, ENGINEERS, LONDON AND GREENOCK. 


r Description, see Page 110.) 
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THE UPPER THAMES. 

In our issue;of July 26, page 7l ante, we drew 
attention to the state of the river Thames generally, 
from London Bridge to a little below Gravesend. 
The details of observations made during a period of 
about three months ‘were there given: '°Our conclu- 
sions were that the metropolitan sewage area, below 
bridges, might’ beconsidered as bounded east, at 
a little below Gravesend, with a wall of sea-water, 
and on the west, at a little above Battersea, by a 
wall of fresh water. It is to the latter question and 
other circumstances of the Upper Thames, so far as 
Teddington, where the Thames ceases to become a 
tidal stream, that we now wish to draw attention. 

The conditions of the Thames, above and below 
the metropolitan boundary, greatly differ. Below 
London Bridge and perhaps so far as Westminster 
Bridge, the incursion of sea water may be expected. 
But ) aioe the latter and Teddington new con- 
ditions obtain. The influx of the Upper Thames 
over Teddington Lock, introduces aflarge amount of 
fresh water, derived from springs, land drainage, 
sewerage, and other sources. Hence the determi- 
nation of the state of the river becomes more com- 
plex, both as regards the observation of facts and 
the conclusions to be derived from them. It 
therefore, evidently nece that all questions of 
temperature, tide, &c., should be so taken intoaccount 
that the results obtained by observations both above 
and below bridge should be homologous. Circum- 
stances favoured our last observations on August 
5th and6th, While for the lowerriver (see page 71) 
the wind was N.N.E. on July 22, the investi- 
gations were conducted with a S.8.E. wind on August 
5th and 6th, for the upper river, the tem 
being the same on each occasion. Despite recent 
storms there was not the slightest flood water from 
the upper districts, as on Monday and Tuesday last 
the water we cared was quite as weet ~_ 
ing from Teddington, as the ordinary supply 
New River and the Lea. In fact, sam of each 
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of these drawn for the sake of ison showed | forty of the whole of this riparian district, we 
6 ‘disad , compated with the Thames at |/unhesitatingly affirm that, whether as sewage 
Twickenham’ on Monday last, when the tidal in-| contamination, dilapidation of the , and cog- 


fluence had disappeared at from 2 to 3 p.m. Altho 

the latter dates are named, we may state that ob- 
vote on the U 
almost daily since August 1877, and especially since 
April 13, 1878, and therefore are so far correlative 
with our statements at page 71 anfe (second column). 
But since the latter date, the observations have been 
taken at all states of the tide almost. daily. We 
next proceed to details. 


Commencing at Kew Bridge we were glad to find |’ 


a considerable diminution in that filthy bed of mud 
that formerly existed on the north shore, just below 
the water works, the tide being nearly at full ebb. 
But there existed still a deposit, which necessitated 
constant washing and cleaning of the shingle by the 
watermen for the accommodation of their customers, 
The grass, reeds, &c., were covered with slime, and 
at the shore by the gas works on the Brentford side 
there was a deep deposit. We noticed the absence of 
the bergamot plant, which many years ago used to 
flourish on the Kew bank. 

Proceeding up the river the sewage deposit in- 
creased, and at the bay, a little east of Isleworth, on 
the south bank, the deposit was of a most fetid 
character, partaking of that produced by a decom- 
position of both vegetable and animal matter with a 
sulphur-like smell, which may be easily realised by 
stirring up the contents of an almost ditch, and 
exposing them to the airto dry. Here (Isleworth) 
the deposit was of a blackish colour, and between 
Isleworth Church and the Corn Mills was extremely 
offensive, a strong and hot sunshine aiding the de- 
composition. From this point to that at which the 
Richmond sewage enters the Thames, the smell was 
simply > gory not offensive by the intensity of 
the smell, but rather resembling that which is 
common in tropical climates where animal and 
vegetable matter present themselves in decomposi- 
tion in fresh’ ‘Waiter rivers~ far removed’ from‘ the 
seas. 

Here we may remark on the fact that vegetable 
physiology afford excellent indications of sewage 
contamination. We failed to detect any kind of 
vegetable growth in the’ bed of the Thames between 
Kew and Richmond. ‘But on the banks, the reeds, 
coarse grass, and many other plants that Iuxuriantly 
flourish in sewage water were in excellent growth. 
The same circumstance we have noticed from North 
Woolwich to Barking and Crossness, on the Lea, 
between Bow azid Tottenham, on some parts‘of the 
Trent, on the’ Leam, especially on the banks of the 
old sewage works, on Olyde between Renfrew 
and Dumbarton, and at other places, Dr, Frankland 
in oné of the Royal Rivers Pollution Commission Re- 

rts’ drew attention to thé fact that al os Sat 

Ogical test of sewage contamination of rivers was 

the most satisfactory. This yiew ‘was in regard to 
animal, while We now draw attention to the vegeto- 
on error test. A journey from Barking to 

ichmond on the Thames might enable a person 
unacquainted with the details of the sewage ques- 
tion to form a very common-sense deduction of the 
state of the Thames as indicated by the appearance 
of vegetation on its banks. 

The fact was still further confirmed by the con- 
tinued observation last Monday beyond Richmond. 
About a mile beyond the bridge, westward, all ap- 

ce of sewage contamination of an excessive 
ind disappeared. At this point and to Twicken- 
ham the old familiar fresh-water weed with its 
trailing tresses was seen in the bed of the river, 
while the weed so much used in small aquaria, as an 
oxidiser, an office it performs above Richmond, was 
entirely absent between that place and Kew. Hence 
it would ‘seem that in the u reaches ‘of the 
Thames, beyond heavy (but not absent) sewage con- 
tamination, there exists a kind of self-purifyi 
power of a vegetable character, analagous to that of 
a mineral character already pointed out at page 71, 
ante, in to the water of the lower Thames, 

Between Kew and the exterior of the boundary‘of 
Richmond; say Petersham meadows, the general 
colour of the water was of a yellow-green, re- 
sembling that which we described in our previous 
article as'existing between Crossness and Erith. It 
would seem that the causes of each are identical, 
namely, the presence of a large amount of con- 
fervoid matter in a state of decomposition. Here 
we may remark that the general state of the banks 


of the Thames between Kewand Isleworth is such 
that any amount of contamination by nded 
matter is possible, Taking an about 


per Thames have been carried on | tim 





nate condition, this portion of the Thames was 
never in a worse condition than at the present 


e. 

Observations have been taken so far as Teddington 
‘Lock. For ey oe a however, we shall consider 
our limit as at ickenham, and may, perhaps, take 
up the question of the supra-tidal es—that is, 
from Teddington upwards—in connexion with the 
South London water supply. 

The above observations, ranging from Kew to 
Twickenham, were so arranged that still water would 
afford the best results. Hence the state of the tide 
was so chosen that no disturbing cause should inter- 
fere. It was desirous, however, to examine how far 
the flood tide would carry the sewage of the Thames 
from, say, Blackfriars Bridge upwards, and as cir- 
cumstances permitted, such investigations have been 
carried on almost daily for several months. 
Tuesday being, as already named, most favourable 
for the object in every respect, the followin 
remarks may afford our readers a kind of sistedal 
view of the Thames at this period of the year. 

The moment of flow was chosen at Blackfriars 
Bridge. Between there and Charing Cross Bridge the 
usual whirlpools of sewage suspended matter were 
evident, and to which we alluded in our previous 
article as frequent issues of suspended matter from 
the bed of the river. We have long held the opinion 
that the of a steamer stirred up the mud 
from the bed of the river. But we now have reasons 
to modify that idea. To evo our first opinion, 
several observations were taken both at the bow and 
stern of the ordinary river above-bridge boats at 
low water; and, aided by favour of the owners of 
two steam launches, more careful results were 
arrived at. It did not appear, although at low 
water, that any great difference was occasioned b 
the action of either paddle or screw in mid channel, 
although, of course, close by the piers the effect 
was evident enough. In one case, between Kew 
and Richmond, although there were but 2ft. of 
‘water beneath the steam launch, no increase of sus- 
pended matter appeared, the vessel going at the rate 
of six miles per hour. 4 priori, this might be 
guessed in regard to sewage deposit, which is heavy 
and viscid, but as regards o mud, itis most 
probable that it would be sti up. This is a 
question to which we may probably draw attention 
in future. 

Next with re to the state of the Thames be- 
tween Chari ross and Kew, The observations 
made, under circumstances already detailed, were as 
follows: Between Charing Cross and Nine Elms de- 

it was seen in some parts on the south bank.* To 
Batterses suspended matter was heavy, almost as 
bad as at Waterloo Bridge, the tide now running 
up at about 3} to 4 milesperhour. From Battérsea 
to Chelsea, beach clean, but much s nded 
matter in mid-channel. At Cadogan pier the sus- 
pended matter was very large, continuing to Putney, 
where the water was freer of suspended matter, but 
had a greenish-yellow colour and vapid smell, Off 
Fulham, the water was clearer, the banks, however, 
abounding with thorn plants. At Hammer- 
smith the suspended matter again became heavy, 
continuing to Chiswick, where sewage reeds, &c., 
flourish, At Mortlake there was an evident mixture 
of the tidal flow from London with the fresh water 
from Teddington, the water becoming clearer in 
mid-channel. On approaching Kew from Mortlake 
the banks were noticed as covered with deposit, and 
at the steamboat station a little below Kew, on the 
south bank, there was a deposit about two inches 
thick, which exactly resembled that which, some 
twenty years ago, used to be observed at the foot 
of Kew B on the Brentford bank, already 
alluded to as facing the water works. 

Our readers may perhaps imagine that we have 
been somewhat prolix in details. On the contrary 
we have only ed the surface of the question. 
Perhaps nearly a thousand observations have been 


made, of which we only gather eral results. 
We have entered into these parti chiefly that 
those who peruse this article may be induced to 


enter on the inquiry themselves, and the hints we 
have given will be quite sufficient to enable a person 
of solieney understanding to arrive at the same 


conclusion as ourselves, viz., that the present state 


of the Thames is at least as bad, if not worse, than 


at any previous 
porn But there is this difference. 


appearances led the eyes to at once perceive the 


riod during the last quarter of a 
Formerly 
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state of the river. Before the main drainage system 
came into operation the enormous quantity of matter 
in the Thames could be seen. But now a. eyreereny 
except to an experienced eye, are generally better. 
The danger is masked or partially hidden. Suspended 
solid matter was once the objection. Now it is far 
more recondite. The matter in solution, vegetable 
and animal, infinitely more dangerous in character, 
is what we have to deal with. Perhaps the common 
dust-bin may serve as an illustration of what we 
mean. So long as this contains merely the ashes, 
&e., of the household, little harm can accrue. But 
mix with these the refuse vegetable matter of the 
house, and we are all too familiar with the con- 
sequences. Thus as regardsthe Thames. We have 
now an immense quantity of growing vegetable 
matter in the river, manured with the sewage, both 
above and below bridge, only to undergo decom- 
position. If the physiological test of the present 
state of the matter be applied, we only invite our 
readers to repeat our own observations, and from 
the general state of the Thames, whether as regards 
its banks or the water from Richmond to Gravesend, 
we imagine few will have perseverance or philosophy 
enough to follow our example. 

In our last article, pages 71 and 72, we drew some 

neral conclusions in regard to the state of the 

hames between Gravesend and Battersea, We may 
add tlie following in reference to the Upper Thames 
between Blackfriars Bridge and Richmond. 

1. Between Blackfriars Bridge and Kew there 
seems to be a kind of oscillating stream of water, 
containing much sewage and other suspended 
matter, which occasionally is deposited on the shingle 
of the bed of the river. 

2. Between Kewand alittle below Richmond, but 
especially between Isleworth and Kew, is a stagnant 
ditch at dead low water, fetid from sewage plants, 
decomposing animal matter, and other causes which 
is only temporarily palliated by the influx of the 
tide, or the descent of fresh water from the Thames 
at Teddington. 

8. Above Richmond a slight amount of puri- 
fication of the water goes on by oxidation, partly 
by the air, and in part by the river-bed weed. But 
below that point so far as Kew, no such beneficial 
change can or does take place. 

Lastly, taking the conclusions in our previous 
and present article together, we may assume that 
from Purfleet or Gravesend to London Bridge, and 
from Kew to Isleworth at least, we have two great 
sewage lakes, little affected with the tide but 
affecting seriously all portions of the Thames, be- 
tween the main limits we have named. In other 
words, taking the extreme eastern and western 
limits of the metropolis we have two great floating 
centres loaded with every abomination that can induce 
disease, and consequently produce results most 
dangerous to the sanitary state of London in 

eral. 

Such being, as we unhesitatingly affirm, the pre- 
sent state of the Thames, it is natural to look for 
some remedies. These at present we shall not enter 
into. Ina letter from Mr, Hope, which we pub- 
lished last week (see page 97) this question is dis- 
cussed. We shall reserve for another opportunity 
any remarks on this subject in connexion with that 
of river pollution. 








THE PRESERVATION OF IRON 
SURFACES. 

Ir is now rather more than a year since Professor 
Barff made public the practical application by him- 
self of a well-known principle to a useful purpose. 
The principle is the formation of a protective coat- 
ing of magnetic oxide on the surfaces of iron and 
steel by the action of superheated steam, the metal 
being at the same time subjected to great heat, The 

ractice consists in coating various articles made 
rom those metals with the protective oxide, 
whereby they are rendered proof against the nume- 
rous oxidising influences to which they are.ordinarily 
exposed, In plain words, the surfaces of the metallic 
articles are protected from rust or oxidation. This 
is of course generally effected by means of paints, 
but there are purposes to which iron is applied where 
paints are objectionable, and even inadmissible. If 
therefore the surface can be protected by the forma- 
tion upon it of an innocuous coating, and one-which 
will not readily deteriorate, a great point will have 
been gained. So far as comparatively small articles 
of general utility are concerned, this point really 
to have been satisfactorily attained by what 


have said, ernahte. ie. capeetas: Oe metal to the 
action of intense heat in a and ponsing super- 
heated steam over its surface. We have recently 
had brought under our notice the fact that there is 
another worker in this same direction who has 
achieved equally successful results, but by somewhat 
dissimilar means. This gentleman is Mr. George 
Bower, of St. Neot’s, who has lately perfected a 
process for coating iron with the magnetic oxide, 
not however by means of superheated steam, but by 
the employment of heated air. Mr. Bower con- 
ceived the idea that the oxygen as it exists in the 
atmosphere would serve the same purpose equally as 
well as, if not better than, the oxygen as it exists in 
water or steam. He therefore made some labora- 
tory experiments which conclusively proved his sup- 
position to be correct, 

Having satisfactorily established this fact Mr. 
Bower mpage tong on a large scale, and at length 
succeeded in giving practical shape to his process. 
During his experiments Mr. Bower had an idea that 
the hot blast as used in the production of pig iron, 
would not only heat iron exposed to it to the re- 
quired temperature, but that it would at the same 
time supply the oxygen for the formation of the 
magnetic oxide. By the courtesy of Messrs. Coch- 
rane, of Dudley, he was enabled to prove this. A 
bar of iron of square section exposed to the action 
of the hot blast for about twelve hours was found 
to be thoroughly coated with the magnetic oxide. 
This coating, it is stated, has perfectly resisted the 
oxidising action of moist air under the most trying 
conditions. The method of procedure in practice 
is to expose the iron articles in a retort or chamber, 
the temperature of which is raised toa point de- 
pendent upon the ultimate use to which the articles 
are to be put, and which ranges between a dull and 
a bright red heat. Air is then introduced and im- 
prisoned in the chamber, a fresh supply being fed 
in at stated intervals. Thearticles under treatment 
are exposed to the combined influence of heat and 
air for periods which say coveemne to the nature 
of the objects, the result being the formation upon 
them of the protective coating of magnetic oxide. 

In carrying out the process at his works Mr. 
Bower uses an iron chamber which is built intoa 
furnace ; it is, in fact, set very much in the same 
way as gas retorts are. The chamber is about 7 ft. 
long by 2 ft. in height and width, and its mouth is 
closed by a carefully fitting lid having two holes in 
it. One of these holes serves as an inlet for the 
air whilst the other is the outlet. The inlet aper- 
ture has screwed into it a long tube which reaches 
nearly to the further end of the chamber. This 
pipe is connected with an ordinary gasholder filled 
with air and fitted with a tap, as is also the outlet 
pipe, which is of course very short. The articles 
to be operated upon are placed in the chamber and 
the cover is luted and screwed tightly on. The 
temperature is then raised to the required degree, for 
ordinary a dull red heat being employed. 
At the end of every hour a sufficient quantity of 
fresh air is driven into the retort to sweep out the 
deoxidised air, after which the inlet and outlet cocks 
are again closed, After a certain time, which, as 
we have stated, varies with circumstances, the articles 
are withdrawn, and are found to have received a 
perfect coating of oxide. The colour of this coating 
is exceedingly pleasing to the eye being a grey or 
neutral tint of varying depth, that is to say, 
ranging between a light and a dark shade. Some 
samples we have seen possess a very delicate colour 
and one which renders further ornamentation by 
means of paint quite unnecessary. Notwithstand- 
ing this delicacy of tint we are informed that ex- 
posure to the influences of atmosphere and weather, 
and the application of severe tests, have no detri- 
mental effect upon it, The apparatus used by Mr. 
Bower is at present only experimental, that is, it 
is not adapted either by size or arrangement for 
commercially working the process. Having, how- 
ever, demonstrated its practicability on a reasonably 
large scale, we presume its adoption on a workin 
basis will soon follow. In such case it is intend 
that the draught of the shaft leading from the fur- 
naces shall be the agency x which the air will 
be drawn into the chamber. Moreover, the capacity 
of the chambers will vary with the size of the articles 
to be coated, and they will be run into the chambers 
on trucks so as to admit of their ready removal from, 
and the quick recharging of the chambers. 

We may mention that although Mr. Bower's pro- 
cess answers particularly well for cast iron itis not at 
resent so well suited for wroughtiron. Mr. Bower, 





is known as Professor Barff’s process, which, as we 





owever, is now working out some slight modifica- 


tions, by means of which he to be able to 
attain equally satisfactory results with both wrought 
iron and steel. The cost of thus coating the iron 
is estimated at about 1/. per ton, whether the ton 
be a solid mass of that weight, or whether the 
weight be made up of a large number of small 
articles. This estimate, however, may be altered 
by the light of practice, but provided it is not 
greatly exceeded, and provided also that the process 
is as easy of application, and the coating as per- 
manent, as it ap to be, there is a promising 
future before Mr. Bower's ingenious process. 


TELEPHONIC TORPEDOES. 

A VERY ingenious and interesting application of 
the electric telephone to torpedoes has recently been 
effected by Captain C. A, McEvoy, U.S.A., of 18, 
Adam-street, Adelphi. This gentleman, who is 
well-known as an authority on torpedoes, has 
utilised Professor Bell's articulating telephone for 
the purpose of testing buoyant contact to oes, 
large numbers of which have been provided by 
nearly all maritime governments for the defence of 
their rivers and harbours in the event of war. Tor- 
pedoes of this class have a certain amount of buoy- 
ancy and are held in their places under the surface 
of the water by means of mooring lines and anchors. 
They are connected with the shore by electric cables 
through which they are tested or exploded from the 
batteries on land, They may also be exploded 
electrically when struck by passing vessels, which 
result is accomplished by means of a delicate piece 
of mechanism know as a circuit-closer, which, with 
the fuse and the explosive charge, is contained within 
the torpedo, After the torpedoes have been moored 
it is necessary that they should be constantly tested 
in order to ascertain their condition, to know, that 
is, that they are still afloat and their charge 
not drowned. The testing is performed by 
sending a current of electricity through the 
torpedo and fuze, but in order that the fuze: may 
not be fired and the charge exploded during testing, 
a very weak current only is employed in connexion 
with a sensitive galvanometer. The result of this 
a is that the delicate indications received are 

req 








uently of a most unreliable character, and 
difficult to determine from those of occasional leak- 
age in cables and their connexions. Captain McEvoy, 
therefore, substitutes testing by sound for electric 
testing, or at least to supplement the latter by 
the former. To do this Me places in each sub- 
merged torpedo an ordinary Bell telephone, 
so arranged that the vibrating disc lies in a horizontal 
plane, On this disc he arranges a number of small 
movable weights, which are enclosed. These little 
weights, with every motion of the torpedo, cause a 
vibration of the disc, and a peculiar noise is heard 
in the receiving telephone on shore. By this means 
each torpedo tells its own tale, as regards its condi- 
tion, to the operator on land. Should any of the 
torpedoes from any cause be sunk, or should 
their charge be drowned, they would be at rest 
on the bottom, or earth would be made, In either 
case no sound would be heard, and this would afford 
unmistakable evidence of the unsatisfactory con- 
dition of such torpedoes as were silent. The tele- 
phones are connected to the ordinary wires or cables 
of the torpedoes, and they in no way interfere with 
testing by the electrical method. One telephone on 
the shore will suffice for testing any number of 
moored torpedoes. From what we have stated it 
will be seen that Captain McEvoy has started an 
idea which may probably form the basis of a far 
more simple and reliable system of defensive torpe- 
does than we now have, and which may, moreover, 
be applied to other useful purposes, Captain 
McEvoy has experimented with Professor Hughes's 
microphone in connexion with the present subject, 
but he does not find it so well adapted for his pur- 
pose as the telephone. This arises from the ex- 
treme sensitiveness of the microphone and the 
delicacy of its adjustment, a feature which renders 
it more liable to error when placed in positions 
where it cannot be got at for occasional readjust- 
ment. The telephone would seem to be the instru- 
ment for the work, and we congratulate Captain 
McEvoy on this happy application. 


ENGLISH INDUSTRIES AND AMERICAN 
COMPETITION. 
(Continued from page 74.) 

THE MANAGEMENT OF SKILLED UR, 
SKILL, like the natural forces, is of no use when 
not properly controlled and directed, and while for 
several reasons it is impossible to manage on the 
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American system in this country, yet there are some 
lessons to be drawn from their methods. It is no 
reason because a country is younger than another 
that such a country cannot afford lessons. On 
the con , When unhampered by traditional 
methods, and not hedged by a conservative prin- 
ciple, such countries are apt to afford the best 
examples in many, if not most manufacturing in- 
dustries, and especially is this the case in respect to 
the management of labour. 

It will not be new to most of our readers when 
we say that the relations between an employer and 
his workpeople in America are very different from 
what such relations are in Eurepe, especially in 
England and Germany. The general difference 
can be expressed by saying that in Europe a 
manufacturing establishment consists of a head 
which drives and directs everything else, while 
in America the same establishment would consist 
of a body of people with one common object 
all acting together. This description will not 
of course apply to all establishments or cases, but it 
is true in the main. Wealth, the object of labour, 
is there generally earned and not inherited, so that it 
is looked upon in a different light than it isin Europe. 
Money worship is as strong as in any country, 
and the deference paid to wealth is the same up to 
a certain degree, that is, until it affects the equality 
of conditions in respect to rights, but the deference 
or worship is paid to wealth rather than to the 
person who possesses it, and the proprietor of a 
works or a factory holds a position wholly different, 
in so far that his business position is not confounded 
with his social position. The two things are kept 
separate. An employer, for example, in meeting 
his workpeople on any social occasion would not, 
as here, meet them as their head. The workshop 
is a separate and distinct matter where the exigencies 
of business demand order, system, and various degrees 
of rank and authority, which, however, must all 
cease as soon as the threshold is crossed. 

Perhaps no fact better illustrates this than the 
dress and address of skilled workmen in leaving or 
going to their place of business, In machine shops, 
for example, when work ceases nearly every work- 
man will strip off his work clothes, and after 
carefully washing, will put on a gentlemanly suit 
throughout, and will go out in the street feeling, 
and generally being, the equal in all respects of 
others, whether they be engaged in trade, pro- 
fessions, or what not. He has a dignity to maintain 
as a man, which compels him to learn his trade 
well, do a fair day’s work, and avoid associations 
which would destroy his individuality, 

A successful manager must address men cour- 
teously, and his assumed authority must be confined 
to the work, never transgressing upon social or other 
relations. This system is carried out in various 
degrees of completeness in different parts of the 
country, completely, we may say, in all cases when 
the workmen are Americans, and less perfectly when 
there is a mixture of nationalities. 

As remarked in a previous place, the patriarchal 
idea of a community centring around some head 
and founder, so often attempted, and sometimes 
successfully carried out in Europe, is seldom seen 
in America. Such a system must to some extent 
comprehend not only the business relations of a 
community, but their social relations also, and would 
soon destroy that individuality and independence 
which is relied on not only to secure good and 
efficient service, but also the improvement of pro- 
cesses and the increase of production by co-opera- 
tion. Holidays, which consume five per cent. of 
working time in the north of Europe, and perhaps 
twice as much in the south of Europe, cause much 
less loss in America, Three or four days in a year 
are holidays, and these are never paid for by 
employers, so that workmen are not anxious for 
holidays. To givethe employés of an establishment 
a holiday and pay them for their time, would in 
America be looked upon as a patronising attempt 
—setting a premium on idleness and encouraging 
dissipation. The feeling is that if a workman wants 
a holiday, he must pay for it, and take it as any 
other person would do, his employer included. To 
give a holiday is to give a present, and is carrying 
the distinctions of business over into the social field, 
where such distinctions should not reach. 

In these remarks about the management of skilled 
labour in America we do not wish to be understood 
as arguing the social equality of people. Distinc- 
tions there are as closely drawn, perhaps, as in many 
European countries, but are based on different 
grounds. An employer to control skilled labour 








has to deal with his employés in a different way, 
not confounding business with social relations, 
and in setting one man over another he must be 
careful that ability and skill are taken into account, 
Customs, rules, or even laws in America are not 
regarded as coming from some head or extraneous 
power, but as emanating from and belonging to all 
concerned, so that a foreman, to command res) 
and manage men, must be more skilled than they, 
or his official authority will avail but little. 

In one of the principal machine tool-making esta- 
blishments in the Middle States, the works were or- 
ganised and conducted for a long time, and perha 
are yet, without any foremen or managers in the 
shops, The drawings employed were of the most 
elaborate and exact kind, drawn upon boards 
covered with drawing paper, the paper being 
glued to the boards before the drawings were 
made, so that dimensions could be measured and 
such measurement relied on. These drawings and 
the boards on which they were mounted were 
varnished to preserve the wood and paper from dirt 
and the effects of moisture. Tracings were made 
from each drawing, and these tracings were kept for 
reference, the same as original drawings usually are. 
All the work, or nearly all, was performed by the 
piece, and on each drawing, as soon as prices for 
making could be fixed, was entered the price for 
boring, drilling, turning, planing, and so on. 

The system taken altogether was one of the 
most perfect imaginable, and when examined by 
the writer some years since had been in successful 
use long enough to determine its practicability, 
when an intelligent and skilled set of workmen 
could be brought together. 

We may explain that the purpose of the scheme 
was to save the wages and expense of foremen, and 
invest this saving, or the most of it, in better and 
clearer drawings. Everything, including the minute 
details, was shown in the most elaborate manner, 
and it must be added with an artistic skill which was 
astonishing; and it bears out the reputation of 
America for anomalies to admit that after seeing 
geometrical drawings of the highest order in most 
countries of Europe one should have to admit that 
a higher skill exists in a western city more than 600 
miles inland from the Atlantic seaboard. We should 
like to give some further information in respect to 
this unusual system of working, and we may do 
so in some future article. Our knowledge of the 
business as at present conducted is only that the 
works stand in the foremost rank, both as to 
design and fitting. 


Tue FAcinity OF CHANGE. 


The facility with which changes can be made is 
becoming a new and important condition in nearly 
all branches of manufacturing industry, and is 
one of the notable advantages which American 
practice has over that of Europe, 

It is a comfortable thing to go on from year to 
year avoiding those disturbing innovations which 
science, competition, and discovery are thrusting 
upon us, and if one country were no more restless 
than another there would be a ‘‘ balance of power” 
to be relied upon, but as itis, with different countries 
————s for the same markets, and when a diffe- 
rence of a few per cent. decides success or failure, all 
must move at the same rate or fall behind in the 
race. In America the love of change and innova- 
tion is as general as the spirit of conservation is in 
European countries, and not only are changes 
courted, but somehow or another improvements 
made in the old world often find their way to the 
new one before they spread at home. 

As an illustration of this, and at the same time 
an example of boldness in adopting new things, 
more than twenty-five years ago the French im- 
provements in turbine wheels had found their way 
to America, Breast, overshot, and undershot wheels 
were taken out, thrown away, and turbine wheels of 
the highest type were put into various works in the 
Eastern States. The turbine wheels constructed in 
Lowell twenty years ago were a refinement on en- 
gineering practice, which has scarcely been ro gene 
to the present time. Vanes of polished steel, and 
with knife edges, were employed. Diffusers of wood 
were constructed to facilitate the off-flow of the 
a water, and to prevent dragging on the wheels. 

ew modes of carrying the weight of the wheels 
were invented. An exhaustive series of experiments 
were made to fix a coefficient of effect, and data 


of various kinds were fixed by what is known as the | na 


‘* Lowell Hydraulic Experiments,” the report of 








which is a standard work down to the present 
time. 

The matter did not stop here. These refinements, 
while 7 met the wants of wealthy corporations 
in the Eastern States, were not suited to cir- 
cumstances in the Western States where capital 
was scarce, and where mechanical difficulties ap- 
parently cee ware were to be met. Streams flow- 
ing through alluvial deposits, carried vast amounts 
of clay, leaves, and pieces of wood, so that the 
close-pitched vanes of the French-Lowell turbine 
wheels soon became choked, and their nice fits 
destroyed by grit. 

Now in this, or perhaps any other Euro coun- 
try, a decision in this matter would no doubt have 
been reached and followed out condemning turbine 
wheels as unsuited in such cases, but not so in Western 
America. There were wanting those scientific induc- 
tive conclusions, which sometimes mislead, and en- 
gineers at once went to work to devise a new class of 
turbine wheels which would not be obstructed by 
leaves and wood débris, and which would have no 
close fits, ‘‘ circular gates,” or other refinements to 
be deranged by this rougher use. The success was 
complete. Without going into particulars of con- 
struction, it will be enough to say that with rough 
cast-iron wheels, furnished at one-third the value 
of an overshot or breast wheel, a working co-efli- 
cient of effect was reached not more than ten per 
cent., and perhaps nearer five per cent., below the 
most elaborate turbine wheels made in the Eastern 
States. The general adoption of these wheels will 
be sufficiently proved when we say that a single firm 
has made more than 7500 of them, and that it 
is now many years since the time when anything 
except turbine wheels were thought of in the 
Western American States, 

This matter of history has been gone into to 
show the celerity and boldness with which a new in- 
vention of exceeding intricacy and based on prin- 
ciples which will scarcely ever be understood in a 
— way was adopted and applied. 

urbine practice in this country has been almost 
the reverse of this. It is true there is not water 
power to test and experiment on so extensive a scale 
as in America, but English engineers were twenty 
years ago much better prepared to make turbine 
wheels a iarge and lucrative branch of high-class 
engineering, which for Europe has mainly found its 
way into other countries, such as Switzerland and 
Sweden. Weclung, however, to our old wheels, 
disliking > and for the most part ignored or 
disregarded the French researches in hydraulic 
motors. The Americans, on the other hand, were 
quick to adopt all, and the effect is now in some 
measure felt in the competition over cotton fabrics, 
spun and woven for the most part by Jonval’s, or 
other modifications of turbine wheels. 

In steam engineering we may well premise any 
remarks made by asserting British superiority in 
marine and portable steam engines, and to this may 
be added also a new type, the short stroke com- 
pact engines, such as Brotherhood’s, Willans’, West's, 
with others; but our steam engine practice, as a 
whole, is by no means uniform, and sin to say, 
that type most important of all, the common 
stationary engine for ae mills and factories, 
did not, until within the last few years, if we con- 
sider all circumstances, compare favourably with 
American practice. We well know how many will 
dissent from this view, yet an impartial examina- 
tion of the matter cannot fail to show that during 
twenty years past, not only England, but most 
countries in Europe, have been following American 
practice in many leading features, 

We need scarcely devote room to prove this. 
Nearly one-half the steam engines exhibited at 
Vienna in 1872 were of the American type, that is, 
with the Corliss or the Allan types of framing, and 
with either Corliss valve gear or gear of a similar 
character. The old rectangular box frames were 
first abandoned in America, while they still retain 
their hold here with some firms, although they are 
rapidly being supplanted by better patterns. 

respect to another branch of steam engineer- 
ing, portable direct-acting steam ten most of 
our readers know that nearly the w ole of this 
industry in England, and it is a large one, pays 
tribute to American inventors. 

From these facts the inference to be drawn is 
that our changes in stationary engine making have 
been too slow, and there is a want of boldness and 
rapid adaptation which has permitted a young 

tion without prestige and wanting in many 
things we possess to lead in a branch of engineer- 
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ing industry in which we should have remained 
ent, 


Speaking of steam engineering in America we 
may add that the improvements in stationary engines 
are the more strange because in England as well as 
several Continental countries this branch has become 
a science, we might say has resolved itself into a 
science of heat. Theory is here much in advance of 


America. There the mechanism of steam machin 
is the main point. Perhaps the absence of su 
scientific treatment has been of advantage in per- 
mitting those bold and often impractical innovations 
from which there is always something learned, 
whether success or failure is the result. 
The more scientific people become, the more 
sensitive they are in respect to failures. Science is 
exact, and a failure cannot occur without an 
ignorance of some scientific principle or principles, 
so that the tendency is with higher mechani 
education to avoid whatever is not clearly practical. 
Without scientific guidance, manufacturing or in- 
dustrial operations are experimental, and a failure 
becomes the same thing, an experiment only, so 
that with a great deal gained there is still something 
lost by scientific methods which tend to conservatism 
through a dread of failure. 
(To be continued.) 





TELEGRAPHIC APPARATUS AT THE 
PARIS EXHIBITION.—No. VI. 

Tue exhibition of the French Government Tele- 
graph Administration occupies the front half of the 
area of the French Telegraphic annexe. 1t consists 
of specimens of all the apparatus now and hereto- 
fore employed on the French lines, and the ma- 
terials and tools used in their construction. The 
display is, consequently, rich and interesting. 
These things are supplemented by models, maps, 
and statistical di illustrating the develop- 
ment of the ——— system in Paris and France. 
A large model of the subterranean lines and tele- 
graph offices by M. Beau, and another of the pneu- 
matic system of Paris by M. Ch. Bontemps, chief 
of the pneumatic service, are conspicuous amongst 
these. One di shows, by a curve, the de- 
velopment of offices and instruments of all kinds 
in France since the year 1851. In that year the 
first telegraph office was opened; in 1857 there 
were 200 offices; in 1860, 1000; and in 1877, 
5000. In 1857 there were 600 instruments in use ; 
in 1860, 2200; and in 1877, 6700. These 6700 in- 
struments are employed in — 55,000 kilo- 
metres of line, alia gin all 165,000 kilometres of 
conductor. 

The sudden increase of telegraph offices and 
ey during 1870-1871, the year of the war, 
and the corresponding reaction afterwards, are 
worthy of remark, Another diagram shows the 
fluctuation in receipts for telegrams, national and 
international, and the corresponding number of 
messages. In 1877 the proceeds from internal 
messages amounted to nine million francs, and that 
from international m to between seven and 
eight millions ; while the corresponding amounts of 
messages were respectively seven millions and one 
million. 

In France, all the great cities are linked by tele- 
graph direct to Paris, and to each other ; the chief 
towns of a department to those of an arrondissement, 
and so on downwards, while there are special lines 
to semaphores, locks, private establishments, and 
railways. In all the large towns the main offices 
are open day and night, others close at midnight, 
some keep open only during part of the day, while 
others open only during summer. The lines are 
erected and maintained, as in England, by the State. 
The message service in important cities is entirely 
done by special agents of the Telegraph Administra- 
tion; but in minor towns it is done under the 
direction of the Administration by the employés of 
other administrations, and at private establishments 
it a be done by an official of the place. ‘The in- 
ternal system communicates either directly or in- 
directly with the world at large. 

One large table is devoted to specimens of galva- 
nised iron wire, iron poles, insulators, tools, &c., from 
the workshops of the Administration in the Rue Ber- 
trand. Besides these there are many specialities from 

i makers, Three kinds of aérial wire are used 

France, one of 5 mm. (.197 in.) diameter, one of 
4 mm., (.157 in.) and one of 3 mm. (.118 in.). The 
first is specified to bear a stress of 1430 1b. the 
second 968 lb,, the third 550 lb., without a per- 


cal | and other native woods, 


Laricio and We e 
usually range from 20 ft. to 40 ft. high. 


insulators. 


tarred; and seven of them o 


again, if it is to be laid in a trench, If, on 


cable is introduced into a lead pi 
the metal, and in lengths o 


ductivity must not be lower 


of each conductor not less than 400 million Siemens’ 
units per kilometre at 20 deg. Cent. 


of the sewer galleries. The trench cables are in. 
closed in cast-iron pipes 8 mm. thick (,, in.) in 
the metal, and 1 metre long. A model, by M. Beau, 
of a section through a street, shows one of these 
iron cable pipes running about a metre under the 
surface of the roadway, and below it the gas and 
water pipes. It is fitted with a movable door or 
slide for giving access to test the cable. According 
to M. Dunod there are in all 3.6 tons of subterranean 
conductor. 


omnes of these subterranean cables; but M. 
ron, the director-general of the Administration 
for Paris, has on view a roll of cable designed by 
him, and made by M. Rattier, which is particularly 
noticeable for its _ vity. ‘This cable been in 
use for 16 years, and is as good now as when laid. 
It consists of seven cores, each formed of a four-wire 
conductor coated with gutta-percha, and covered 
with tarred It is a trench cable, and was 
consequently laid in an iron pipe. There appears to 
have heen nothin peculiar rite menttnetene ; but 
care was taken that the —— was pure, of 
the best quality, and not treated with alkalies. The 
fact that it was laid in an iron pipe from which 
water is excluded, and therefore was kept compara- 
tively dry, may have helped to preserve it, for foul 
water cannot but be harmful to gutta-percha cores. 

The most important instruments exhibited are the 
sending and receiving instruments of Meyer, Baudot, 
and Olsen. Meyer’s apparatus is constructed for 
distributing eight messages concurrently ; Baudot’s 
is a novel application of the distributing principle 
of Meyer to the Hughes printer, and transmits five 
messages together at the same time; Olsen’s is a 
new automatic Hughes. In addition to these there 
are other ingenious novelties, such as Sieur’s quad. 
ruplex system, Dujardin’s printer, Aillhaud’s duplex, 
Clerac’s electro-chemical vote recorder. There is 
a great variety of Hughes's printer, which is the 
staple instrument of the service in France. An im- 
proved form is that of MM. Terral and Mandrou, in 
which the bobbins are used to actuate the type 
wheel only in receiving a message, 
out being printed automatically. 

tions are Stearn’s duplex Hughes, Terral’s automatic 
transmitter, and Girarbon’s. Besides the Hughes 
instruments there are a number of specimens of the 
other instruments employed in the service, the 





manent elongation of over 6 per cent, The wire 





Morse, Wheatstone automatic, and appareil & cadran, 
or needle instrument. While on this subject, we 


should allow of being bent at right angles to itself, 
alternately to left and right, without breaking, for 
the 5 mm. size, three times; for the 4 mm., four 
times ; for the 3 mm., five times, successively. As 
a test for the galvanisation, it is laid down that the 
wire should be able to undergo four successive im- 
mersions of one minute each in a solution of sul- 
phate of copper in five times its weight in water, 
without becoming even partially bared of zinc; and 
it should withstand being rolled round a cylinder one 
centimetre (j in.) in diameter without the zinc peel- 
ing off. The posts used by the Administration are of 
iron or Boucherised wood, fir or pine (except the 
outh pines) being preferred. They 
Some 
sections of silver pine posts, with the green sulphate 
visible at their very centres, are on view, as well as 
Cochin-China posts of bamboo, Cai-lau, Tram-do, 
The insulators are chiefly 
of white porcelain, single and double cupped, with 
lugs ; but there are a few glass, ebonite, and Brooks’ 


Two kinds of subterranean cable are employed in 
France, corresponding to the aérial wires of 5 mm. 
and 4 mm. diameter. These are seven wire strands 
of ,; mm. and ,§, mm. in diameter, coated with two 
layers of gutta-percha, with Chatterton’s compound 
between, to an external diameter of 54, mm. and 
44 mm. respectively. The cores so formed are served 
with cotton preserved in “> of copper, then 
like size are wound 

into a cable. This cable is covered with Boucherised 
cotton tape tarred, jute, and tarred cotton tape 
e 


other hand, it is intended to be laid in a sewer, the 

, 1} mm, thick in 
at least 50 metres 
(164 ft.) long without soldering. The cables are 
made in lengths of 400 metres (1312 ft.) ; the con- 
than 80 per cent. of 
that of pure copper, and the insulation resistance 


The sewer 
cable is placed on iron hooks fixed along the walls 


The stalls of MM. Menier and Rattier exhibit new 


may mention that a pigmy motor, designed by M. 
Humblot, of the T b Department, worki 
by gas, air, or steam, has been ee i 
by M. Morel to raising the weights of the Hughes 
and similar apparatus at the Central Telegraph 
Office, Paris, it being found that this work was 
too taxing to the female operators there employed. 
This handy motor, which is shown on the figure, 
is exhibited in the French Machinery Gallery 
of the Exhibition driving a sewing machine by 
steam. It can be installed upon any table with- 
out the use of a special frame, straps, or transmit- 
ting shafts. Its range of s varies from 60 to 
18,000 turns a minute, and it may be stopped almost 
instantaneously. It works either backwards or for- 
wards, and requires little or no preliminary practice. 
It weighs only five kilogrammes (]1 lb.), costs 
6/. and can, it is claimed, be kept in action for 3d. 
or 4d. per day. 

Besides these sending and receiving instruments, 
the autographic telegraphs of D’Arlingcourt, Caselli, 
Le Noir, and Meyer are at work. These instru- 
ments are but little used in France owing to the 
cost of a message. Some idea of their slowness of 
action may be formed from the fact that about two 
minutes are required to transmit a despatch of 
4 square inches over a line 500 kilometres long. 
On the tables to the right of the entrance are a 
number of relays. Froment’s double relay, D’Ar- 
lingcourt’s polarised translator, Mouilleron’s dif- 

for duplex. Dutertre’s relay with 
oscillating cores, and others. There are also a variety 
of testing instruments, batteries, notably the sul- 

hate of mercury battery of M. Beaufils, and M. 
Bertsch’s point and wire lightning protectors. The 
general appearance of the ae gate ig p> is that 
of serviceableness. Walnut w is pd em- 
ployed for the tables of the Meyer and Hughes 
instruments, oak for the portable cases of Morse’s. _ 
The smaller apparatus is characterised by neatness 
and finish, the leads being silk plai Nickel 
plating, which looks well with ebonite, is evidently 
growing into fashion in France. 

Having now traversed the whole of the French 
Telegraphic annexe, it remains for us to single out 
the more important exhibits and give a special de- 
scription of them. 


THE MICROPHONE. 

WE republish with much pleasure a letter from 
Sir W. Thomson, which appeared in the columns of 
Nature in its issue of August 1, upon the charge 
brought 5: Mr. Edison against Professor Hughes 
and Mr. Preece. This letter is especially appro- 

riate, since the unjustifiable use made by Mr. 
Tediso m of the extract from a previous letter by the 
same writer, addressed to Sir leary Thompson, and 
by which Mr. Edison sought to convince the world 
that so great an authority as Sir William Thomson 
was upon his side. e exposed this unworthy 
artifice in a recent article, when we criticised Mr. 
Edison’s reply (vide ENGINEERING, page 14 ante), 
and we are glad to find that our a there ex- 
—_— are so fully confirmed Sir William 

homson’s letter. Gradually indeed the truth and 
— of all we have advanced upon the subject are 
— manifest, and we confidently expect that 
they will receive their crowning confirmation from 
Mr. Edison himself, who can have no alternative 
but to withdraw from the untenable ground he so 
impetuously rushed upon. We do most firmly 
ieve that Mr. Edison has been led into this un- 
enviable position through hastily believing the 
foolish errors made by The Engineer, and that this 
will ultimately prove his sole excuse. Mr. Edison’s 
better judgment must show him that when men of 
the eminence of Sir William Thomson, and the 
Comte du Moncel, find themselves compelled to 
denounce his conduct in this matter, and to uphold 
Professor Hughes and Mr. Preece, his future reputa- 
tion in Europe at all events is seriously imperilled, 
and can only be saved by a prompt acknowledgment 
of his error. The following is the letter of Sir 
William Thomson. 

**The pleasure with which those beautiful discoveries 
and inventions, the telephone, the p' ph, and the 
microphone, have been appreciated by the world, has been 

ily, and I must say I think ey erp pep 
one of the most disagreeable things that can be thrust on 
the public—a heen of pri oon Drea by 
accusations alth, especially wi against aL 
one of whose name and fame the public has come to feel 


“Before troubling the public at all with such a matter, 
ee eee ve reasoned out his claim with 
Mr. Preece, with whom he had been from the begiz 
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blic journals, calmly pointing out the close relation 
een his own ‘carbon telephone’ and Mr. Hughes’ sub- 
sequent ‘ mieapbens. The scientific pal > then 
have calmly ju , and would have felt much interest in 
judging, how much in common or how much not in common 
there may be in the res principles concerned in the two 
instruments. But by his violent attack in public jou 
on Mr. Preece and Mr. Hughes, c them with ‘ piracy’ 
and ‘ plagiarism,’ and ‘ abuse of ence,’ he has 
it for the time impossible for either them or others to give 
any consideration whatever to his claims. Nothing can be 
more unfounded than the accusations! Mr. Preece himself 
ve, at the Plymouth meeting of the British Association 

+ August, a clear and thoroughly appreciative descrip- 
tion of Eaiso m’s carbon telephone, and published it in the 
printed reports of his lecture which appeared in the public 
journals. The beautiful results shown since the beginning 
of the present year by Mr. —— with his microphone 
were described by himself in such a manner as to leave no 
doubt but that he had worked them out quite independently, 
and that he had not the slightest intention of appropriating 
any credit due to Mr. Edison. It does seem to me that the 
physical principle used by Edison in his carbon telephone 
pon | by Hughes in the microphone is one and the same, and 
that it is the same as that used by M. Clérac, of the French 
‘ Administration des Lignes Télégraphiques,’ in the ‘ variable 
resistance carbon tubes,’ which he had oo to Mr. Hughes 
and others for important practical applications as early as 
1866, and that it depends entirely on the fact long ago 
pointed out by Du Moncel, that increase of pressure between 
two conductors in contact produces diminution of electric 
resistance between them. 

I cannot but think that Mr. Edison will see that he has 
let himself be hurried into an injustice, and that he will 
therefore not rest until he retracts his accusations of bad 
faith publicly and amply as he made them. 

WIiti1am THOMSON. 

** Yacht Lalla Rookh, Cowes, July 30.” 








ZINC IN BOILERS. 
To THE EpITrorR OF ENGINEERING. 

S1r,—You mention in the leading article of your issue 
of the 2nd inst. the results obtai from the use of zinc 
in the boilers of our steamer Hindostan ; and as the facts 
of the case are somewhat imperfectly, and in one respect 
not quite correctly stated, it may perhaps prevent mis- 
apprehension if I add a few particulars to those which you 
have mentioned. 

We fitted the zinc to the Hindostan’s boilers in a most 
careful and pone manner, under the instructions of Mr. 
Phillips, of the late Admiralty Committee (who was former]: 
in the service of this ovene> No expense was uel, 
and, in fact, we found the application a very costly matter, 
owing to the precautions necessary for insuring ect 
metallic contact, and owing also to the very large quantity 
of zinc introduced into each boiler, all of which became 
oxidised, and perished in a few months, when the whole 
had to be renewed. 

We found that the zinc fitted boilers were decidedly 
cleaner than the other boilers, that is to say, the scale was 
white and pure, showing no sign of oxidation going on 
below it, whereas the scale of the boilers which no zine 
—_ the usual discoloration on the surface next the iron 


The most puzzling part of the matter was, however, the 
fact that the zinc-fitted boilers showed a much thicker scale 
than the others. 

In order to test this matter thoroughly, I gave strict 
orders to all the engineers that none of the boilers were to 
be blown off during the ensuing voyage, and on the vessel’s 
return we found precisely the same appearance, viz., scale 
in the zine-fitted boilers very white and pure, but double 
the thickness of the scale in the other boilers, added to 
which the singular circumstance occurred that whereas the 
density of the boilers without zinc only rose gradually to a 
maximum of 22} deg. or 24 times that of sea water, the 
zinc-fitted boilers showed a much more rapid increase of 
density, their maximum being 564 deg., or more than 54 
times that of sea water. 

We are now endeavouring to ascertain, by analysis of the 
water and scale, whether any of these extraordinary results 
are attributable to the presence of zinc in solution ; my 
present improssion is strongly in this direction. 


I am, Sir, yours truly, 
A. W. Rircurz, 
Superintendent Engineer. 


Engineer Department, Peninsular and Oriental Steam 
Navigation Co., 122, Leadenhall-street, E.C., 
August 7, 1878. 








CHIMNEY DRAUGHT. 
To THE EDITOR OF ENGINEERING. 
S1n,—I notice in your columns an interesting discussion 
concerning the establishment of a [formulz for calculating 
the theoretical velocity of gases in a chimney. 
Perhaps the following considerations may assist in clear- 
ing up the matter. In the an- 
one — let H eee the 
eight of an imaginary column 
of air, of uniform density D, the 
p pressure at its base (or grate 
evel) being equal to the normal 
barometric pressure, and h the 





























“x - : - 

4 height of the chimney, the densit; 
i of ‘the encieeel anne Wine 2 
‘y. - The column of gases in the 





forces, viz., the weight of a por + Si of air whose se is 
and height=H—h, the weight of column h 


being evidently in excess of the sum of the other two, the 
difference—H D— {(H—h) D+hAd}, or h (D—d) is the 
unbalanced force acting in an upward 

mass h, the weight of which is hd, and the velocity it is 
capable of imparting to this mass is £5) or = 


1D= A) , this force acts throngh the space h.*. by the 
ordinary laws of motion its terminal velocity 


=\)2 Dah. 


There is no weight in Mr. Sisson’s objection to the expres- 
sion 2 = ; of course by taking suitable values for Dand d, 


V can be made as large as we please, but the formula is quite 
true nevertheless, since the velocity of any mass subjected 
to a constant force is proportional to that force ; if the 
force exceeds the weight of the mass, the velocity at the 
end of one second will exceed G in the same proportion. 

Yours obedi tly. 
Ebbw Vale, August 7, 1878. 


To THE EpiToR OF ENGINEERING. 

S1r,—The many curious opinions which I have heard 
ple express of the action of chi have arisen, I be- 
ieve, from an endeavour (fostered no doubt by the teachings 
of several works) to find the velocity in the chimney, and 
what should be the theoretical velocity according to such 
and such an author, instead of looking at the subject from 
quite a simple point of view. The question appears to me 
to be, what work has a chimney to do, and what constitutes 
the force available for a work? The work con- 
sists in overcoming the resi to the passage of the air 
through the firebars, and in overcoming the friction of the 
goons in the flues and in the chimney. The force available 
do this work is the difference of pressure inside and out- 
side the chimney due to differences of temperature, a pres- 
sure generally expressed in so many inches of water. In 
experimenting upon boilers and furnaces I have for a num- 
ber of years always separated the pressures requisite to 
overcome the two resistances named, and by the ication 
of known laws of expansion of gases by heat, and the fric- 

tion of air in flues, found no culty in und i 

_ — of chimney draught without complex speci 

ormuls. 





J. ELuison. 


direction in the | 





In the same way as we employ the force exerted by a 
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WHITWORTH SCHOLARSHIPS. 
Science and Art of the Committee of 
Council on Education, » have just issued 
the following lists 


‘Science Form, No. 904, August, 1878. 




















E. tion for Whitworth Scholarship Prizes, 1878. 
Name. Prize awarded. 
Theory. —_ Total, 
1. Scholars appointed in 1875. 
Harrison, Jovan es] 2268 909 | 8177 )First £100 
Dick, Frank W.... ...| 1169 659 | 1828 |Second ,, 60 
Poole, Joseph... o| 838 938 | 1766 |Third ,, 
Garside, Franblin es} 1186 448 | 1634 |Fourth ,, 40 
Goodwin, George ow} 1144 358 | 1602 |Fifth ,, 
Alldred,John .., set 902 230 | 1132 (Sixth ,, 
2. Scholars appointed in 1876. 
Shaw, HenryS.H. ...) 1568 621 2189 |First £100 
Nichols,Jerdan.., ...| 1245 | 442 | 1687 el 60 
Greenhalgh, Robert ... 606 696 | 1302 |Third ,, 50 
, Daniel A. .,.) 1153 79 | 1282 |Fourth ,, 4 
tJohn W.B. .. 389 615 1004 {Fifth ,, 80 
Will , William H....) 781 133 914 |Sixth =, 20 
8. Scholars appointed in 1877. 
Ogden, Fred. ... es] 1825 507 | 2332 [Fires prize £100 
Last, William J. ee} 1918 97 | 2015 |Second ,, 60 
How, William F- es) 1081 956 1987 |Third ,, 50 
Low, David A. .., es} 1120 560 1680 | Fourth ,, 40 
McKenzie, William S....| 107% 340 1412 |Fifth ,, 30 
Ottewell, Alfred D. ...| 1087 0 | 1037 |Sixth ,, 20 











4. Final Competition of Scholars appointed in 1875. 


Marks obtained, 
Name, Total.| Prize awarded 


1876. | 1877.| 1878. 
Harrison, Joseph ...| 3236)| 2717 | 3177 gio First | ae 
Second , 100 











Poole, Joseph ese| 85274) 1517 | 1766 | 681 
Garside, Franklin ...| 2712 | 1866 | 1634 | 6212 
W. = «se| 2465 | 1882 | 1828-| 6175 
win, George ...| 2744 | 1873 6119 


Good * 1502 
Alldred, John eos) 19844) 1789 | 1132 




















List oF CANDIDATES SUCCESSFUL IN THE COMPETITION FOR THE WHITWORTH SCHOLARSHIPS, 1878. 




















NumsBer or Marxs. 
Name. Age. Occupation. Address. Total. 
Theoretical. | Practical. 
Mather, Thomas os ...| 21 | Pattern maker We «| Preston ... see 1112 662 1774 
Groves, William ‘a ...| 20 | Mechanical engineer Crewe ... ied 976 780 1756 
Tozer, William H. .. ...| 21 | Enginefitter.. ..  ..| Exeter ee 808 1758 
Kingdon, Zachary H. ...| 21 | Mechanical engineer Manchester... 951 751 1702 
Duckworth, Thomas ... ...| 21. | Marine engineer ... Liverpool “ea 1372 269 1 
Needham, Joseph E. ... ».| 21 | Pattern maker oon Oldham .... 1292 101 














umping engine to overcome first the pressure due to eleva- 
on and second the resistance due to friction in the main ; 
so do we employ the difference of pressure inside and out- 
side a chimney, first to overcome resistance to air passing 
through the bars and fuel, and'second to overcome friction 
in flues, &c. We can, not only make the velocity what we 
please (within certain limits), bat we can do this without 
sensibly affecting the economy of the furnace. What the 
velocity of air—entering through arly unobstructed opening 
in the side of a chi —may be, is no doubt a very in- 
teresting problem, but it has little or nothing to do with 
the question of chimney draught, or the question of actual 
velocities in chimneys ; in the same manner as (using the 
previous comparison) the velocity with which a jet of water 
would issue from the side of a pump has little or nothi 
to do with the velocity of water in a pumping main. 
ap to me that it is the confonuding of the actual 
: ci nd mea woes ype fgets theoretical eng A 
of air entering through some unobstructed opening in’ 
it, which is the cause of so much difficulty in understand- 
ing the subject ; the two velocities bearing no manner of 
tion to each other, ae course, that the first 
must always be much less ¢ latter. It would serve 
a much more useful purpose if some of your able corre- 
spondents would give practical rules for the rtions of 
ues and chimneys; so as, on the one , not to have 
them too large or (the fines) too , and therefore lose 
too much by radiation, and on the other hand not to have 
their section too small so as to lose too much by friction. 
An iniamsting example, among others, of! ht lost 
by the cooling of gases in long flues is seen at the small 
pumping [station on the Embankment near the Temple, 
where the horizontal flue from boiler to chimney is perhaps 
ae, 6 ae long. The intention of 
remedyi by | 
a kind of cowl or Penn © the size of the mouth of 
chimney is also of muc interest. Not sing Mr 
Wilson’s work on rs fe and having tried in vain to 
read it a that (might be) valuable library of the Patent 


3 9 ve from making remarks 
his and Rankine’s formulz ; the latter T have not been able 


to make any use of. 
Yours obediently, 





opposed to the two—the weight of column H, The last 


W. ScHONHEYDER, 
London, August 5, 1878. 


WATTS’. ENGINES. 

In the course of our account of the recent Show of the 
Royal Agricultural Society at Bristol, we referred briefly 
to some engines exhibited by the patentee, Mr. Thomas 
C. Watts, of the Cordova Works, e-road, E., and we 
now give, on the next page, engravings showing two 
examples of Mr. Watts’ i the one being of the 
compound, and the other of the non-compound \. 

The engine shown by Figs. 1 and 2 hasa of cy- 
linders 15 in. in diameter, and 18 in. stroke, and it is now 
being constructed by Mr. Watts for driving a sawmill 
of the Highland Railway Company, at Inverness; it is 
estimated to indicate 250 horse power. The arrange- 
ment will be readily understood from our s. 
The two cylinders are mounted side by side’on the casin 
which contains the crankshaft, this casing being farnished 
pe hegre a pe at —— and one —— the 
cranks, e cranks are opposite each o 80 
that the — pee balanced. : 

Between the two cylinders is a vertical spindle, the 
upper end of which is connected to a circular valve, 
while the lower end carries a bevel wheel which 
with a similar wheel on the crankshaft. It be 
noticed that the central bearing of the crankshaft has a 
length equal to the full distance between the cranks, and 
the last-mentioned bevel wheel therefore is fixed on one 
of the crank arms and encircles the end of the bearing. 
The revolving valve driven by the vertical spindle in the 
manner we have described admits the steam to and releases 
it from the two cylinders, the exhaust port surrounding 
the upper end of the spindle. The valve is enclosed by 
a cover forming the valve chest, as shown, the joint 
between this cover and the cylinder the 
oy oe joint about the engine, the cylinders having 


of course, are subjected to a compressive strain only. 
The governor isin the engine we are describing 
to be driven from the vertical valye spindle by gear. It 
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will be noticed that in Mr. Watts’ engine the exhaust 
steam is not discharged into the chamber containing the 
crankshaft, but into an exhaust pipe in the ordinary way. 
On removing a door on the casing therefore the working 
parts can be readily examined, and any leakage of the 
pistons detecte1. 

Fig. 3, annexed, shows an arrangement of four-cylinder 
compound engine constructed on Mr. Watts’ plans. In 
this the high-pressure cylinders are inclosed in the low- 

ssure cylinders, the latter being annular. The distri- 
ution of the steam is effected by a single rotary valve, 
the construction and action of which will be readily 
understood from an examination of our engraving. The 
latter, it will be noticed, shows the left-hand high-pres- 
sure cylinder receiving steam from the boiler, and the left- 
hand low-pressure cylinder receiving the exhaust steam 
from the right-hand high-pressure cylinder, while the 
right-hand low-pressure cylinder is discharging into the 
exhaust pipe, which may or may not communi. «te with a 
condenser. 

In both the engines we have described the distribution 
of the steam is effected by a rotary valve, but in some of 
his engines Mr. Watts employs an ordinary slide valve 

ed in the same position as the rotary valve, but 
ving a reciprocating motion given to it (parallel to the 
crankshaft) by means of a lever oscillating on a fixed 
centre, the upper end of this lever taking hold of the valve 
in the exhaust cavity, while the lower end is actuated bya 
groove on a cam block fixed on the crankshaft. 

It will be seen that Mr. Watts’ pians give exceedingly 
short steam passages, while the whole arrangement is 
very veat and compact, and the engines are well adapted 
for running ata high speed. The bearing surfaces are 
all and means of lubrication are provided. 
The lubricators for the cylinders and valves are connected 
ataa, Wemay add that each of the engines we have 
described has been designed for land service, and no 
attempt therefore has been made to secure exceptional 
lightness. The engines are, however, a'so well adapted 
for driving steam launches and similar work. 

RorTTEeRDAM TRAMWAYS.—Proposals were recently 


re- 
ceived from the municipality of Rotterdam for the estab- 
and ing of tramways for that ae. Fue 





were received, the 


tenders ex 
from Dutch and English , and French and ian 
ne Sane chee Save De ene. he 
sum for the privi submitted to com- 
was tendered by Messrs. Van Maurik and De 
undertook to the town 
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Tue Frencu Iron Trapt.—The position of the iron Tue Hupson River TunNnBL.—It is announced that 
works in the Haute-Marne is still somewhat difficult, asthe | within a month work will be resumed on the Hudson River 
a namerous. Inthe | Tunnel. Colonel W. H. Payne, the engineer concerned, 
Meurthe-et-Moselle there is some demand for pig, and iron- | estimates that it will take two to complete the work. 
masters do not appear to be disposed to enter into contracts The directors expect to 4 10,000, 


000 dols. uponit. The 
track will be four miles long. 
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FLOATING DOCK. 





Tue peculiar form of dock, designed by Messrs. 
Clark and Standfield, which we oy ve! to describe in 
the present article, has been named the ‘double power” 
floating dock, on account of its utilising the floating 
power of the sides of the structure as well as of the 
pontoon or body. It is intended to su e the ordi- 
nary floating dock which, except in the points above 
named, it closely resembles, If we closely consider the 
usual form of floating dock we cannot fail to perceive 
that it has two grave disadvantages. The first is, that 
although it is usually an iron structure, and has to be 
used in salt water, there is no means of getting at the 
bottom of it to clean it. The second disadvantage that 
presents itself is that a very large proportion of the 
weight is practically unemployed, and this, of course, re- 
presents so much unnecessary cost. 

If we look at any ordinary iron floating dock with a 
vessel upon it, we shall sse that the only part of the 
dock which is really necessary is the pontoon or body of 
the dock ; the two sides of the dock which contain about 
half its buoyancy, and constitute nearly two-thirds of its 
weight and cost, are not only standing up uselessly in 
the air, but they ac 7 hey aie to be 
supported by the body of the dock, and 
they add their weight to that of the 
vessel, so that the pontoon has to be 
made much larger than is really ne- 
cessary, in order to carry these useless 
sides, 

The new arrangement of Messrs. 
Clark and Standfield entirely obviates 
both these disadvantages, and in doing 
so it reduces greatly the quantity of 
metai employed, and thereby it is 
stated diminishes the cost of the dock 
by fully a third. This dock is more- 
over excweay self-docking ; without 
any change of form or alteration of 
machinery, and without leaving its 
moorings, one portion of the dock can 
at any time in half an hour raise the 
other portion out of the water, and 
thus render every part perfectly ac- 
cessible, so that it can be kept as 
thoroughly cleaned and painted as if 
it were on dry land, and as there is no 
limit to the duration of iron when 
it is kept properly painted, there is no 
reason why such a dock should not 
at moderate cost, and with slight 
repairs at intervals of say forty or fifty years, be made to 
last as long as a stone dock. 

In stone docks the quantity of water which has to be 
pumped out of the dock every time it is used is that 
depth in which the vessel can float including working 
y angeclendrte pur ote: ay weeps larger is. 

@ quantity of water which has to be pumped ont of 
dock ; but _— floating me ari case is rev 
quantity to be pumped out ly equal to the w of 
doo chit to bo ‘aiook, amd the amalin: the vend, aie tan 
the amount of pumping required. The saving in time 
and in cost thus effected is very much more than sufficient 
to counterbalance the cost of painting and maintenance, 
even if the first cost were the same in both cases, 

The novel feature which at once makes this dock self- 
docking, and which doubles its power, consists in 
so constructing the sides of the dock that they are not 
fixed, but can slide up and down in grooves. The sliding 
sides being secured in their position, water is 
admitted both to the body of the doc to the sides 
until the whole sinks to its lowest ley to 
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as possible, the sides still remaining at their former level. 
The dock has at this stage already lifted as much as an 
ordinary dock can lift, and in fact rather more, because it 
has not got to support the two sides. The sides which 
are still at a low level, and project downwards much 
below the bottom of the body of the dock, are next se- 
cured by pins to the dock, and are pumped dry, and now 
we have their buoyancy added to that of the dock, so 
that the whole of the ironwork is performing duty except 
the four fixed corners which contain the machinery. 

When it is desired to get beneath the body of the dock, 
the sides are lowered and secured, and on being pumped 
dry they raise the body of the dock completely out of the 
water so that a boat or raft can pass under it from end to 
end, and clean and paint every portion of it. 

To get beneath the sides they are, on the other hand, 
fixed at their highest tion, so that the dock when 
raised lifts them com y out of the water, and they 
can then in like manner be examined and painted. Thus 
by two simple operations every portion of the dock can 
be examined at any time without appreciable cost or 
difficulty, and without removing the dock from its 


3. 

The engravings on the preceding page will render these 
arrangements more intelligible. Figs. 1 and 2 show an out- 
line and end elevation of thedock. The body or pontoon 
portion of the dock is marked C C, the four fixed portions 
of the sides are marked B B BB; these form the corners 
of the dock, and stand up at all times out of the water ; 
they contain the engines and pumps. The sliding sides are 
marked A A, they slide up and down in grooves, being 
guided partly by the corner portions B B, and done J by 
the shoring frames which are fixed on the body of the 
dock and serve for shoring the vessel. 

Fig. 3 shows the form taken by the dock when it is 
raised with a vossel floating upon it. The body of the 
dock is now to a great extent submerged, but in addi- 
tion to this the sides A A are also seen to be deeply sub- 
merged, so that by pumping the water out of them their 
enormous buoyancy is added to that of the dock. 

It is this utilisation of the lifting power of the sides 
which at once doubles the power of the dock, for it re- 
sults in ‘not only adding the buoyancy of the sides to 
that of the dock, but in doing away with a great part 
of the load which under ordinary circumstances would 
have to be uselessly supported upon the dock, viz., that 
of the two sides, At the same time that it does this, it 
adds another invaluable and novel feature to the dock, 
for as we have already explained, the sides can readily 
lift the dock out of the water, and the dock can lift the 
sides, and thus the whole becomes perfectly self-docking, 
and accessible at every point. 

This last feature is rendered clear by Figs. 4 and 5, 
which represent the dock with the sides lowered and 
pumped dry, and the body thereby raised above the 
water sufficiently high for boats and rafts to pass be- 
neath it. 

Fig. 6 in like manner represents the dock floating at 
its ordinary level, with the sides AA raised above the 
water ; the operation is so simple in both cases as to need 
no further description. 

Tn an ordinary floating dock the sides usually weigh 
about as much as the vessel to be docked, so that the 
economy here introduced is very large, and as there is 
so much less weight to be raised the time of lifting is, 
with the same engine power, proportionally shortened. 
In lifting a very small vessel it would not in fact be 
necessary to pump out the sides at all, so that the dock 
has practically two different powers. Engines are fixed 
both in the sides and on the fixed corners of the dock, 
so that all parts work independently. 

There are many improvements in the minor details of 
the dock which are the result of long study and ex- 
perience, but which it is not necessary to describe ; it 
may, however, be pointed out that this dock is above all 
other docks suited for rapid currents with varying levels, 
and for places where there is an excessive rise and fall 
of tide, It is also well suited for exposed positions and 
rough water, andin factif moored behind a large dolphin 
it would withstand heavy seas with impunity. 


PUBLIC WORKS DEPARTMENT IN INDIA. 
To Tue Eprror oF ENGINEERING. 

Srr,—As a Parliamentary Committee is now sitting to 
in te certain matters connected with this Depart- 
ment, I write this letter in the h that it may be brought 
to the notice of some member of that Committee who will 
endeavour to elucidate the reason of the profound and 
universal discontent which prevails throughout the whole 
Department, for it cannot be doubted that when the 

ity of a mary @ siiniole Sehowe wsterisioveness 
which are well founded, and for which they can see no 
red in the future, its efficiency is likely tc be seriously 


It is a matter of notoriety that promotion to the higher 
grades of the Department is confined almost exclusively to 
» small military clique who have themselves of 
the best paid posts, and that a civil i who entered 
AS AN ass: t engineer has hardly a c of ever risi 
to bea ye ew eng a —— 
append a statemen wing how all grades e — 
went were filled both on the Ist of October, 1876, and the 
ist of April, 1878; from this it will be clearly seen that 
although civil engineeers form by far the largest mage 
of the tment, the higher promotions have gone almost 














entirely to. military officers. It be as well here to 
note the pay of the different Shaddes tL 
Chief engineers: First-class 2500 ru per mensem ; 
second-class, 2000 rupees ; third-class, 1 rupees. 
Superintending engineers : i . 1600 rupees; 
second-class, 1350 rupees ; third-class, 1100 rupees. 


Executive engineers : windiest, 950 rupees; second- 


class, 800 rupees; third-class, rupees ; fourth-class, 
550 rupees. 
Military officers draw the net mili pay of their 
ade in addition to this, and as was pointed out long ago 
y a memorial of the civil engineers in the Bombay i- 
dency, this amounts in some cases to as much as 50 per 
cent. above civilian’s pay in the same . 

Comparing now the statements for the periods above 
mentioned, we find that in the “‘ secretariat’ and ‘‘ direct- 
tion” branches there were in 1876 : 

One secretary to the Government of India. 

Four first-class chief engineers. 

One accountant-general, ranking as first-class chief engi- 
neer. 

One deputy accountant-general (on leave). 

One acting accountant-general, all military men, and 

One civil engineer, first-class chief engineer. 

One civil engineer, superintending engineer. 

(Both of these were men of short service who were brought 
in at the time of the great extension of State railways, and 
not men who have risen from assistant engineers.) Taking 
the list for April, 1878, we find : 

One member of council (a new appointment). 

One secretary to Government. 

Six first-class chief engineers. 

One acting chief engineer. 

One accountant-general ranking as first-class chief en- 
gineer. 

One second-class chief engineer. 

One third-class chief engineer. 

One superintending engineer, first class. 

One deputy accountant-general. 

One acting under-secretary ranking as third-class chief 
engineer, all military, and 

ne civil chief engineer, first class. 

One acting chief engineer. 

One third-class chief engineer, 
the two first being the same who were there in 1876, and 
the third also a short service man. With regard to these 
I may disclaim at once any jealousy at seeing Government 
appoint experienced civil engineers to the higher posts, 
when requi as these were for special duties in con- 
nexion with a large and sudden extension of railways, 
but it was stated at the time that these officers should not 
interfere with the general promotion of the Department, 
but this promise has not been kept, and it will be seen that 
a large proportion out of the small existing numbers of 
civil superintending engineers came into the Department 
under ten years ago. 

To turn now to the general list of officers attached to 
special provinces and works. I have, to avoid complica- 
tion, omitted all acting steps, and have shown each officer 
as he stands in his substantial grade in the Department. 
Here the method of promotion is clearly seen. In 1876 
there were fourteen military chief engineers of all grades, 
to one civil chief (who was in the lowest grade). The 
latter en died, there are in 1878 ten military chief 
engineers and no civilian, adding in each year those on the 
first list (secretariat and direction) we have (omitting the 
secretary to Government and the member of council) 
nineteen military chief engineers and two civil chief engi- 
neers, the members being the same in the two years. The 
state of affairs does not improve when we come to examine 
the list of superintending engineers. 

In 1876 there were 33 military to 16 civil (including one 
employed in the secretariat). 

In 1878 there are 34 military (including the one in 
seoretariat) and 12 engineers, so that there are vacancies 
as yet unfilled, and all in common fairness should be given 
to civil engineers. 

Of the civil superintending engineers in October, 1876, 
six were of less service than 8} years, and of those present 
in April, 1878, five were under 10 years’ service, that is, they 
all entered the Department after January, 1868, so that 
actually out of the men who entered the Department as 
assistant engineers since 1859, only seven are now superin- 
tending engineers. 

We come now to the executive engineers. 

Of the first class, who alone are eligible for promotion to 
superintending engineer, there are 34 military to 53 civil ; 
it remains to be seen whether the promotions will be given 
in anything like this pregeainn in future, or whether the 
ha’porth of (civil) br will be continued to all the 
(military) sack. 

Another civilian grievance is that all the appointments of 
consulting engineer to Government for railways (although 
the —} of bee ie io Bosal appointed od this 
purpose) are entirely cers ; 
now, this is right enough in England, where these are the 
only cay ay oy men in Government em it who are 
available for the a but it is y unfair in India, 
where all, civil and military, are employed on similar 
duties. This is, moreover, now the favourite manner of 

bbing, as an officer who can work a little interest is put into 

his Department, and then, after a short service, pitch- 
forked into the regular line as a superintending engineer 
over the heads of his seniors. 

Of the inequalities of pay Iam not going to treat in this 
letter, Government (in this case being all Royal i 
officers) have settled that in the Public Works ent 
only, out of all the departments in India, is the fact of 
doing the same work not to entitle all to the same ; the 
arguments are the same old ones that have more 
than once in your columns. I also disclaim anything like 
ill feeling towards those men who are fortunate in their 
promotion, and who have deserved it ; but all I ask for is 





pomenen justice, and I can assure you that there is a general 
feeling of despair among all the civil engineers I have met 
The Cooper’s Hill men are specially interested. The first 
of these came out, I think, in October, 1872, i.e., 5} years 
ago. There are now some 120 of them in the Department, 
yet only two have up to this date been promoted to the first 
grade of assistant eon at this. rete it may be 
imagined how long it take on the average for a Cooper’s 
Hill man to an executive engineer. 

I must ise for the length of this letter, but the 
matter is so serious to the profession at that I 
earnestly hope you will be able to find room for it. 


Comparative Statement of the Public Works Establishment 
on 1st October, 1876, and 1st April, 1878. 


April, 1878. Oct., 1876. 
Member of Council for Public Wens 
Works, Sir A. Clarke. —_ 
Secretariat. 
Major-General Crommelin, Colonel Dickens, 
secretary. secretary. 


Military Works Branch. 
Colonel Pollard, deputy secretary Colonel Crommelin, 
(lst class chief engineer). 1st class chief en- 
gineer. 
Civil Works Branch. 
Colonel Crofton, 1st class chief Colonel Crofton, 1st 
engineer (on leave). class chief. 
Colonel Brownlow (acting). 


Railway Branch. 

Colonel Drummond, deputy seere- Colonel Drummond, 
tary, 1st class chief engineer (on deputy secretary, 
leave). 1st class chief. 

Colonel Williams, acting deputy Mr. Furnival. 
secretary (Ist class chief en- 


gineer). 

Mr. Furnival, under secretary (83rd Mr. Furnival, under 
class chief engineer), acting for secretary, superin- 
Colonel Williams. tending engineer. 

Major Le Mesurier, acting for Mr. 

Furnival. 
Accounts Branch. 

Colonel Innes, accountant-general, Colonel Innes, ac- 

st class chief. countant-general. 

Major Filgate, deputy accountant- Major Filgate, deput 

general. accountant-general, 
on leave. 
Major Moberly (act- 
ing). 
Consulting Engineer for Railways. 
Mr. Molesworth Ist. class chief, Mr. Molesworth, Ist 
engineer. class chief. 
DIRECTION. 
Military. 
Colonel Hutchinson, inspector- 
general, Ist class chief. officiating inspector- 
Sir A. Taylor, deputy inspector- general, ist class 
general, Ist class chief. chief. 
Direction of Railways. 
Colonel Peile, 2nd class chief 
engineer. 


Colonel Hutchinson, 


Mr. Grant, 3rd class chief These appointments 


were not separated 


engineer. 
Colonel Stanton, 3rd class chief from the general list 
engineer. | in 1876. 
Major Pemberton, Ist class super- { 
intending engineer. J 
General List. 
April, 1878. October, 1876. 
Military. Civil. Military. Civil. 
4 0 Chief engineers, Istclass 5 0 
5 ” 2nd ”» 4 0 
1 0 ” 8rd _,, 5 1 
10 0 Totals “ 1 
Superintending Engineers. 
Military. Civil. Grade. Military. Civil. 
ll 6 Ist ll 6 
10 4 2nd 9 6 
12 2 3rd 13 3 
33 12 Totals 33 15 


Details of Executive Engineers by Grades. 
1848 1876 


q 876. 
Ist grade : Military. Civil. Military. Civil. 

Military works... 9 2 13 1 
Railways .. .. 1 18 4 16 
Other works ig’ 33 24 33 
Total ... 34 53 41 50 

2nd @: 
Military works 12 3 10 4 
Railways ... 3 20 3 21 
Uther works 17 37 18 33 
Totals ... 32 60 81 63 

3rd grade: 
Military works 3 2 5 0 
Railways ... 9 17 10 17 
Other works 7 54 10 oF 
aes Totals ... 19 73 25 71 
Military works 6 5 7 4 
Railways... 3 26 4 27 
Other works ll 58 12 = 
Totals ... ao = 89 23 89 
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Abstract of above : 

Engi 878. Military. Civil, Military. Givi 
ngineers. . Civil. ilitary. Civil. 
Ist grade ... - 34 53 41 50 
2nd ,, ae ws §=6-82 60 31 63 
Sud ~55---- us. st 9D 73 25 71 
ee on a 89 23 89 

Totals ... «. 105 275 120. 278 
Assistant Engineers, 1st and 2nd Grades. 
1878. 1876. 


Military: Civil. Military. Civil. 
74 412 78 354 
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THE RIVER THAMES. 
To THE EDITOR OF ENGINEERING. 
S1r,—Having shown that the present pollution of the 
Thames by the sewage of London—which is a standing re- 
proach to modern English civilisation—can be peremptorily 
stopped either by the Court of Chancery or by the Home 
Secretary, I will now show what Parliament has declared 
to be the best, and is, I believe, the only practicable 


remedy. 

But first I desire to say that in condemning the present 
state of things I do not wish to be unders as throwing 
any blame either on Sir Joseph Bazalgette, or on the late 
Sir John Thwaites and his colleagues, the first members of 
the Metropolitan Board, who approved Sir Joseph’s de- 
signs. I condemn the discharge of the sewage of London 
at Barking and Crossness as unreservedly as it is possible 


for any man to condemn - engineering work or sanitary | ( 


arrangement, but I do not blame either the engineer who 
constructed the works, or the men who voted the money 
for them, and for this simple reason that neither the one 
nor the other ever regarded these works as the final solution 
of the difficulty, or the discharge of the sewage in its crude 
putrescent state into the river, at any point, as the proper 
system for its eventual disposal. They always, from the 
first, looked forward to the eventual diversion of the sew: 
from the river, and its application to land, with the double 
object of its purification and its utilisation. So, also, did 
the ‘‘ Government referees,’’ Messrs. Galton, Simpson, and 
Blackwell; indeed, the scheme recommended by those 
gentlemen was a scheme for partial utilisation. 

It is always easy to criticise any engineering work by 
the light of subsequent knowledge, but in order to jform a 
fair judgment on the great work achieved by Sir Joseph 
Bazalgette and the Metropolitan Board it is necessary to 
look at the matter as a whole, and from the standpoint of 
1855. At that date, owing to the rapid increase in the 
number of water-closets and house drains discharging into 
the Thames, the condition of the river, and of its periodi- 
cally exposed and festering mud banks, was simpl 
——- So it might, and no doubt would, have smalaal 

or years, spreading death and disease, poverty and high 
poor rates through the riparian parishes, but for the for- 
tunate circumstance that the stench which came in from 
the river through the windows of the committee rooms of 
the House of Commons was unbearable. 

Honourable members became very an and then 
frightened, and in a panic created the Metropolitan Board 
and told them that somehow or other they must abolish 
that particular nuisance. Sir Joseph Bazalgette was there- 
fore called upon to intercept the sewage then running into 
the Thames and deal with it somehow, but Parliament did 
not take a large or a scientific view of the question. They 
did not take time to reorganise the Local Government 
of London. They found it achaos and they left it a chaos. 
They did not stop to inquire how the ordinary street sewers 
had sprung into existence, with what object, or under whose 
control, and the result is chaos and confusion still, but 
this is not the fault of Sir J. Bazalgette or the Metropolitan 


On the creation of the Metropolitan Board and the com- 
mencement of the Main Drainage of London, a great op- 
po ity was thrown away by Parliament for systematisin 
the minor drainage of London, but we are an illogic 
people, fond of compromises ; and as in politics so in drain- 

e. The opportunity was therefore lost. Now the sewers 
of London were constructed to carry off the surface or 
rain water, together with a certain amount of house slops 
which found its way into them along open surface channels, 
or which was thrown into the gutter. The sewers were, 
therefore, badly constructed for their present use. Their 
gradients were most irregular, their inner surfaces were 
rough, and they were anything but water-tight. Had 
Parliament taken a comprehensive view of such matters, 
and thrown all power “a responsibility in connexion with 
them \ the Metropolitan Board when created, Sir 
J h Bazalgette wool have felt himself compelled and 
enabled to face the larger question, and I have little doubt 
that he would have adopted Mr. F. O. Ward’s formula, 
‘*the rain to the river and the sewage to the land.” But 
he had no control over the minor sewers and house drains 
he was simply required to intercept their contents, and 
peg them annoying the House of Commons, and he 

so. 

He had no complete data to guide him, I mean no 
thoroughly accurate data, such as he would have had if, 
like MM. Belgrand, Mille, and Durand-Claye in the case of 
Paris, he had had the control of all the subsidiary drainage 
of London. And in these last twenty years ‘‘ London” has 
increased, in area actually drained, in a way that no sober 
man could have anticipated. ~ The result is that the sewers 
are two small for the rain, although unnecessarily big for 


the 5 

Still, Sir Joseph Bazalgette did, in a rough and ready 
way, the first part of the work that Parliament intended 
him to do, but neither he nor Parliament ever intended the 
82wage to be permanently and continuously discharged into 


the river either at Barking and Crossness, or at any other 
points. They contemplated at most its occasional and 
intermittent discharge, at those or similar points, in times 
bay wom bey Joseph Bazalgette rted th 
y, Sir Josep warmly suppo' C) 
scheme which I laid before the Board in 1861, for diverting 
the whole volume of the northern ae and utilising it 
upon land. That scheme was very fully investigated by 
the Board, but they finally ned their decision because 
Dr. Brady moved in the House of Commons early in 1862 
for a Select Committee to inquire into the whole question. 
Dr. Brady’s committee was followed by Lord Robert 
Montagu’s committee in 1864, and the reports of both these 
committees were eminently favourable to my scheme. 
this time the First Royal Commission on Sewage was 
sitting, and they too recommended the “continuous” 
application of sewage to land as the only way to purify it. 
he Metropolitan Board, then, in the autumn of 1864, 
made a tour of inspection all through England and Scot- 
land, and as the result adopted our scheme, and granted to 
Mr. Napier and myself a ‘‘ concession’’ of all the —— 
the northern area of the metropolis for a period of 
four years, subject to the sanction of Parliament. Our 
Bill in Parliament was fiercely opposed by rival projectors 
and by the Corporation of the City of London, out of 
jealousy to the Metropolitan - It was peeyy 
refe’ , not to a “ private bill committee” of five in the 
usual way, but to a ‘‘select committee’ of ten members, 
and it was ‘‘ ordered that it be an instruction to the com- 
mittee on the Bill to inquire into the most useful and profit- 
able means of disposing of the metropolitan sewage on the 
north side of the Thames.”’ 

The committee consisted of the Judge-Advocate General 
Mr. Headlam), chairman, Mr. Ayrton, Mr. Sclater-Booth, 
Dr. Brady, Mr. Clay, Mr. Knight, Mr. Paget, Mr. T. J. 
Miller (a member of the’ Metropolitan Board), Colonel 
Smyth, and Mr. Charles Turner—an exceedingly strong 
committee. The House referred to the committee the 
reports of the Royal Commission, and of Dr. Brady’s and 
Lord Robert Montagu’s committees, and there were twelve 
potions against the Bill. 'Theinquiry was therefore un- 

imited, and was not i¢ted as in every similar case that 
I ever heard of, whether of sewage, 
docks, or railways, to the 
mittee were ordered to a “ special report.’ 

After reciting the evidence before them, which as you 
see was very exhaustive, the committee explained the 
details and advantages of the scheme, and wound up their 
report as follows: ‘‘ Upon this evidence your committee 
are of opinion that the scheme which has been submitted to 
them is a ‘useful and profitable’ mode of applyin the 
sewage of the northern portion of the metropo! the: 
have no reason tosuppose thatany more useful or profitable 
scheme could be devised.” 

That, Sir, is I believe the strongest recommendation that 
was ever given of any scheme by any Parliamentary Com- 
mittee, and the scheme was to divert the sewage from the 
Thames at Barking, and convey it down through the county 
of Essex, selling portions of it to the farmers along the 
line, and disposing of the surplus on 7000 acres of land to 
be reclaimed from the Maplin Sands, or occasionally, and 
for the first few years, discharging a portion of it into the 


e, and the com- 


open sea. 
Phe concession and the Act of Parliament declare the 
effects of the scheme to be: ‘‘ 1. To divert the from 


the Thames; 2. To render it innocuous by its application 
to growing crops; and 3. To realise the greatest money 
value of the manure contained in it.” question of 
value I have always put prominently forward in fighting 
the battle of river purification, because I know that nothing 
will be done on a great scale all over the country until it 
can be shown to pay. Now what is ‘‘ the greatest money 
value of the manure contained” in sewage? This is not 
a matter open to dispute. It is one of those things that 
are susceptible of exact determination by chemical analysis. 
It has consequently been so determined long since, and 
even persons holding the most opposite views as to the 
right way of dealing with sewage are agreed— because 
there is no room for difference—as to the ‘‘ greatest money 
value of the manure contained in it,” that is its value ac- 
cording |to the current prices of the same ingredients in 
the market ; and the value of those in, nts in sewage 
may be taken, in round numbers, at about 10s. per head 
per annum. : Sori 

Of course, the only question raised by this dictum of 
Parliament that this value can be “ realised,” is whether 
the manurial ingredients of sewage are susceptible of con- 
version into vegetation to the same de as in the case 
of the ordinary market forms of those ingredients. That 
question I have solved in the affirmative during my seven 
years’ experience on the Romford ——— Farm, recorded 
day by day, and published yearly by the Sewage Committee 
of the British Association. : 

For some mysterious reason, of which I cannot offer an; 
explanation, there is no subject, outside religion, whic 
appears to excite such violent personal animosities as the 
purification of sewage, and I am aware that my name acts 
on some otherwise amiable men like a red rag on a bull. 
Many of these men have not hesitated to accuse me of in- 
sincerity and unworthy motives, and have said that I am 
an unreliable because interested advocate of sewage irriga- 
tion, inasmuch as I had a pecuniary interest in the success 
of the “‘ Metropolis Sewage Company.”’. Well, Sir, noman 

d work for mere money with the perseverance 
enthusiasm with which I have worked during all these 
long years, and I desire to ) 
northern of London can be dealt with in no other 


Se ne alluded to may believe in 
m now, for we no longer any pecuniary 
inverest in t of London. concession lapsed 





of 
ty-| has landed 


» water, canals,’ 


y | question that the public are in 


record my conviction that the | U: 


The story, in so far as it’affects the public, is as follows : 
On obtaining Parliamen’ sanction to the incorporation 
of a company, armed with the n 


by Thwaites, that is to say, that they 
“ firm” in consideration of a certain commission to launch 
the company, and if the public pene we was a failure 
or inadequate, to provide the money themselves. Well, 
they brought the company out, they obtained a certain 
sum of a — } od public, he =. have pater} 
gone on the register of the company for the capital, an 
have never carried the works out. In 1869, and 
in 1871, I got fresh parties to come forward and offer 
to penete the money and to finish the works, giving the 
old people liberal terms, but they would not give up the 
concession. In 1871 they had the audacity to bring in a 
Bill asking Parliament to modify the scheme, and to make 
the Metropolitan Board ~~ os a million of money. The 
House of Commons threw their Bill out with indignation. 
They have followed a tortuous, ne year policy, which 
them where people who are too clever are 
very commonly landed, in a total loss of whatever money 
they put in, as well as of the concession. That, however, 
is their affair. I hope to extract from their reluctant but 
fortunately well filled pockets full compensation for my 
concession and long years of work, and that is my 
ir. What concerns the public is to find out how these 
in quieting the Metropolitan Board. 
My old friend, Mr. John Horatio Lloyd, the celebrated 
counsel (who has always taken great interest in river puri- 
fication), accompanied me on one occasion to a meeting of 
some of the leading members of the Metropolitan Board 

i their itor, and Mr. Lloyd explained to them 
how simple and easy it was for them to make these City 
men do their duty, and I communicated to them the opinion 
of Sir Roundell (now Lord Selborne), and of Mr. 
Fry (now Mr. Justice Fry) that these men would be liable 
in recurring vara be year if they did not construct 
the works within period allowed for that by 
Parliament (which expired on the 30th July, 1876), but we 
failed to get the Metropolitan Board to move. 

Yet they themselves adopted the scheme after years of 
investigation, and it has never been seriously contended 
that the scheme was not a one. « The Board, more- 
over, forfeited a sum of 25,0001. deposited with them by 
the company, which, as honest men and as a public body, 
they, of course, would not have done had they known or 
thought the scheme to be a bad one. Why then have they 
not made the company it out the very simple 
means pointed out to them Mr. i 


oe op nage ie eee ee litan Board are 
not ow the ratepayers, whose interests are 
entrusted to them, but by e colleges, I am unable to 
suggest any means by which the answer can be extracted, 
unless perhaps by the pressure of public opinion through 
the press. I doubt, however, whether that would penetrate 
to the Metropolitan Board. 

I am, Sir, your obedient servant, 


W. Hop 
Army and Navy Club, August 4, 1878. 





EXPERIMENTS ON MICROPHONE 
RECEIV. la 
To THE EpiToR oF ENGINEERING. 

S1r,—In following up some experiments with my micro- 

hone receiver, whic — kindly noticed in a late issue of 

NGINEERING, I tried what at first sight looked a very 
unlikely arrangement as a receiver, viz., a piece of tin 
with a few turns of covered wire round it; strangely 
enough, this simple apparatus emitted sounds when the 
contact was disturbed. 

I found that the same sounds could be heard with two 
or three long nails rolled in paper, and a few feet of wire 
passed lengthwise around them; when this was placed on 
a piece of tin and pressed to the ears, the rasping sounds 
caused by drawing the loose ends of the wire connexions 
over one ar.other were quite audible. 

No magnet was used in these experiments. 

With a round piece of tin having about half a dozen 8 
of No. 30 Connal copper wire passed round it and placed 
between two other of tin, the sounds were much 
stronger. With this apparatus I have been able to hear 
tuning-fork sounds when the transmitter consisted of metal 
surfaces, such as a couple of iron nails or brass-headed 
drawing pins ; the carbon transmitter offered too much re- 
sistance. 

I would expect, however, with a more powerful battery to 
get much better results. One Leclanché cell only was used. 
I am, Sir, yours truly, 


W. J. Mruar, C.£. 
Glasgow, August 5, 1878. 





NorrHern Raitway or New Sourn Wa.zs.—The 
New South Wales House of pnenbly has approved of a plan, 
sections, and a book of reference for an extension of the 
Great Northern Railway of New South Wales,beyond Tam- 
worth. 





PappLe STEAMER FOR THE ZAmBEsI RiveR.—The 
nion steamer German, which sailed on the 1st instant, had 
steamer built 


aionry Roi She weed) fe 
and Co. for the issi 4 was 

beam, having of 8in., being 
a Beran dandelion river. 





on the 30th of July, 1876. 
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THE ELECTRIC STOP-MOTION.* mulate on the angntagseliens ; third, the slivers may break | an armature of soft iron, w pic Sena into a ratchet wheel, 
By W. H. Barter. ply ay amy Se ows motion bung impoded, cases the ra ig om 

Dourgine ney times scientific men have constantly been | through the tonucle obs above the latter — ; and, fourth, contact is in each om of by the Leger 
surprised and ith ¢ ; : — 4 























~ ng Py my4 ph ~ KD x 
tions of electricity become a mere common: nsider plication these cases i ich only improper performance 
say that we are sly waiting for, and in daily ex- tho order izen, wil a general terms, deeb the fakes ese anger —— 
os sresieing, ormation of me ast moan, of Fhe elocteio om invention of .B . 1 
woade: force as & motive power wil ri current is lied by a magneto-electri the application of this system to ing engine. 
steam. The coming —_ who will be an Sn. we | chine, which is driven = ips 8 band or belt from the stop-motion acts automatically when ctiarhed tt cessing 








expect will place us in possession of this knowledge, and main driving shaft. The machine weighs but a few , | engine ther the braking of « sive, or when the can 
ee ae. and is driven by a belt an inch broad. The absorbed engine by a of the sliver causes the two 

I will not occupy your time this evening with the mere | by this machine is about as much as will drive @ small small callender hd le the coiler to touch each other, 
history of the cont Stion of electricity in its various forms | sewing machine. In the early history of the invention the | producing electrical contact, and the machine stops. When 
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Fig. 1. Fie. 2. 


of electro-m tism and magneto-electricity, because the 
ae oe must be familiar to the minds of most members of 
vyp= We had scarcely recovered from the surprise 

at ey work of Mr. Bell in connexion with the telephone, 
aes we received information of the fossilising, or bottling 
up, « speech by the invention of the phono- 
and still further have we been compelled to admire 


ac = of electricians when we have read the 
_ accounts ke Rw gras induction coil ever produced, 
which was oni by Mr. Spottiswoode at the last 


mee of the Society of Tel h Engineers, pro- 
jucine’t flashes of artificial inpintr 0 yond and a quarter 


eeling that a 1 tion of a novel application of the 
electric current, ted by Messrs. Howard and 
Bullough, of Aasinaten, cotton machinery, would be of 
some interest to the members of this Society, on my in- 
panne > firm of my views they readily and handsomely 
to place at my disposal any information and 
poe mm to illustrate a short paper which 1 I have ventured to 
bring before you this evening ; and I think you will agree 
with me that the machinery placed at our y ae 
for ins m, a8 actually working in cotton mills, con- 
siderably facilitate any cuplanaiien that I shall endeavour 


to give. 
Hany inventions have been introduced into cotton and 
other i machirery, known as Raneeeions, These 


save bees to act in an automatic manner to stop 
the machine when, from some cause or other, it begins to 
perform its a in an improper manner, ae in- 
stances in cotton machinery when yarns an vers 
break. Most of the mechanical instruments (and I use the 
word mechanical in contradistinction to electrical), in 
eS See, are of a necessity very fragile and 
liable to derangement. Messrs. Howard and Bullough 
claim that the stop-motion ate | by them is of very 
great delicacy, and almost absolute thout any moving 
parts of # + description, or w ich are lia ue he 
rangementi. fact that cotton, when in a com 
state, is a non-conductor of "electricity, i is the were 
of the method which has been taken edvantage ng 
and for the electric motion for the nodes. 
which Iam about to describe evening. ae es 
engine, a drawi e, and an 
frame. The won on 


work can be ae ete nieces 
to stop the machine. Firstly, oe eee Sete ae 
way from the cans to the drawing rollers, this also includes 
a can getting empty ; second, the cotton may lap or accu- 





* Paper read before the Scientific and Mechanical Society 




































































ordinary electric batteries were found to be unreliable, Ser 
reasons which will be obvious. The electrici being con 
— ey yp gap rT 


is connected b: 
wee FE ren (ee en wy MPL 
pore in as simple a manner as ordinary 
a a ey electric bells in a house ; in fact, — 


unnecessary 
alphabet of electricity, as aor” will understand the 
electric machine simply 








Fic. 4. 


the can becomes full, in an equally simple manner the tube 
wheel in the coiler becomes gently raised until it makes 
Tr contact, and hig: stops the machine. The stop- 
page of a carding engine, owever, is disadvantageous on 
many grounds—it is generally preferred by spinners to 
incur a little waste” rather than es] this evil. 
The current, therefore, in this case, instead of being the 
means of stopping the machine, is made to ring a bell 
as an alarm to the attendant that something requires his 
prompt attention. It may be well to state that ,*y bell 
continues ringing until the evil is remedied. 
— oy yg of the invention to drawing frames will 
och the. dre of this machine. The — 
belies t thes —_. the drawing rollers are made to 
tween rollers which we may describe niceiais viten he 
bottom one of aie is fluted, and revolves in 
attached to the machine frame. The top rollers are e 
live so red ¢ allow of —— moby one for Say ~ 
8 Tistes is frame, and they revolve 
Fagan dad 6 age fn agp which is called a back plate, 
inet is electrically insulated from the rest of the machine. 
On the frame is a small electro-magnet, and the stop- 
motion and strap-fork. The top series of electric rollers 
are kept from be in contact with the bottom one b 
means of on a nae cotton sliver, and the upper an 
lower rollers insulated from each other by non- 
conductors, tie pon passage of the current is not possible ; but 
supposing the sliver to break, ee rollers come into con- 
tact, the circuit is completed, and the machine s' 
instantly. When the cotton laps on the drawing ro. 
the stoppage is obtained as follows. These drawing rollers, 
both top and bottom, are A electrical contact with the 
e frame, and, = is usual, are covered by the plates 


machin 
mere | of the top clearers whi c hare placed at short di 


from 
-, sae © insulated back plate. The 
electric machine, and the ae 





instead of Hngtg 4 


ordinary electric bells ; and 
contact is made, the electro-magnet at the 


he yg ferefore, aren. lets electrical contact with one 
rollers in con’ with the other. When the rollers w 
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properly, the distance between the u and lower rollers 
is of a well-defined character, but should the sliver lap 
over either top or bottom roller, the distance between the 
centres increases, which raises the top roller, and so comes 
in contact with the projection from the top clearer, and 
this produces electrical contact, stopping the machine as 
before. The callender rollers are insulated from each 
other Sy much the same simple means which I have just 
described. Where the sliver is properly ing through, 
they are ted, no current passing ; if, however, the 
sliver breaks in one of the funnels, then the rollers, having 
nothing to keep them apart, causes contact to result; the 
circuit then being complete, the operation becomes sus- 
pended, because the machine is stopped until the ends are 

up. The last operation in connexion with this in- 
genious mechanism, which I think ap; to us in con- 
sequence of its great simplicity, is when the front cans 
become full, when the required amount of sliver has ac- 
comulated in a can the tube wheel is lifted up very slightly, 
= completes the circuit, and stops the machine as 

ore. 

We will now proceed to the roving or intermediate 
frame. Here it is requisite for the stop-motion to act in 
two cases which are provided for the prevention of ‘‘ single”’ ; 
first, when the end breaks before it reaches the wing 
rollers ; and secondly, when a bobbin in the creel becomes 
empty. By them these causes of single are guarded against 
by the adoption of an “‘ electric roller,’ round which the 
ends pass before they reach the drawing rollers. The 
breaking of an end or the finishing of a bobbin will cause 
electric connexion to take place with this roller, and thus 
stop the machine. How the electro-magnet gets action in 
the intermediate frame will be understood by an inspec- 
tion of the drawing Fig. 3. After the explanation which 
has already been given, it will be scarcely [necessary 
to describe in detail what has already been seen in con- 
nexion with this machine. Before I concludeI may say that 
the manufacturers of these machines, Messrs. Howard and 
Bullough, have been enabled to introduce them extensively 
in the manufacturing districts of this country, the United 
States, and other foreign countries with success; and I 
think that, from what we have seen of it this evening, you 
will agree with me that, among the many valuable inven- 
tions used in the cotton manufacture, this invention will 
continue to hold a leading position. 

In a notice like this it is impossible to weary the reader 
with too much detail. One observation will be sufficient to 
convince those who have at all studied the question of the 
advantage of using an agent like electricity, instead of 
mechanical agents, for effecting the above object of stopping 
the machines automatically when a thread breaks. When 
mechanical agents are applied, motions are required to 

uce the results desired ; with electrical agents contact 
is sufficient. 

Mechanical motions must be timed and placed so as to 
coincide with each other, and must be often at once delicate 
and strong. In this way it is often impracticable to apply 
the apparatus required to remedy the defects in a working 
machine, owing to the multiplication of parts and the re- 
sulting complications becoming unmanageable. 
stance of this sort is seen in the drawingframe. There 
are four conspicuous defects to remedy, and yet, for fear of 
the complication, remedies for ‘more than two of them are 
seldom ventured upon, and it {is almost the exception to 
find these remedies in order and proper working condition. 

In other cases there is an absolute bar to any mechani 
motions being applied, owing to want of room for their 
action, and to their inaccessibility when they require, as 
every such motion does require from time to time, attention 
and adjustment. 

The intermediate frame supplies a good instance of this. 
The evil of ‘‘ single” is admittedly great and universal, so 
great indeed that some spinners have elected to forego the 
advantages of intermediates rather than be subject to the 
evils of single, which their use implies. Yet no mechanical 
movement could at all cope with the difficulties. Indeed 
it was the oft-repeated failures to cure the evil by me- 
chanical means which drove the inventors in despair to some 
other agent. The moment the idea of effecting the object 
by electricity was conceived all serious difficulties vanished. 
Contact being all that was required in the absence of the 
thread of cotton, what so easy as to pass the thread between 
two rollers, which are thereby kept apart till the thread 
breaks, when contact takes place, and the machine is in- 
stantly arrested. 

No wonder at the way this invention has been received 
by the spinners of Lancashire, when defects so serious and 
of such long standing can be remedied by means so simple ! 
So simple indeed that millowners who have adopted the 
electric stop-motions hear so little of them that they are 
only agreeably reminded that they possess them by an 
absence of complaints with which they have been long 
familiar, but which they had become partially resigned to 
as necessary evils. 

I have endeavoured to give you a short account of a very 
simple electrical contrivance, and I think what we have 
seen of its application this evening should enable us to 
congratulate the inventors on their present success. Let 
us hope that the engineers and electricians of this country 
may find still further employment for their original genius, 
and that present events may be so ordered and the nation 
be so divinely blessed that they will only find employment 
in connexion with the beneficent arts of peace. 


DESCRIPTION OF DIAGRAMS. 


Drawing Frame Fig. 1.—The action of the stopping 
motions of this machine will be readily understood from the 
above sketch. V and T are rods or wires to convey 
clectricity to the frame from the to-electric machine. 
AC Dand E are all connected with T, and HK L and 
N with V, so that when the cotton M is absent from be- 
tween the rollers A H and LD, or when the cotton “‘laps’’ 
on the roller K, and raises the end until it tonches C, and 


An in- | P 





also when the can Z is fall of cotton, and lifts the tube wheel 
N until it touches E, metallic connexion takes pla, 
causing the electric circuit to be completed, and so giving 
power te maguet F tostinch ie Sees eee oe 
revolving of S, and so stops the machine by means of the 
knocking-off motion. 

mn ag Fig. 2.—The rod a wa — 
springs A are is in connexion, , with positive 

le of the battery, or leviric machine. ‘The 
ated roller B is in connexion ae So epee Cone 
pole of the battery or magneto-electric machine. 
through maeennaD se Sense of cotton the spring and the 
roller touch, icity passes from the positive to the 
negative instantaneously. The rush of electricity is from 
the battery or machine—through the wires— 
the oe ee and B, where it is arrested by the 
non-conducting cotton keeping the metallic contact broken, 
and leaving a space across which the two icities cannot 
leap and unite. Butno sooner is this cotton absent than the 
metallic contact is formed, the rush of electricity takes 
place, the magnet E is charged lowed with h 
to attract one end of the double lever F. 
rises and takes into a clutch, which in the ordinary 
weiny Be knocking-off mechanism into aétion, and 
ine is stopped. 

* ny ae a ass. ies int vicki se 
ion of the parts is shown clearly. press agains’ 
B, but cannot so long as the thread from C is between. 
Nor can the magnet E attract the 1 +¥ F, and therefore 
the catch wheel G passes clear of the longer end of the 
finger F. But the moment the thread, through — 
broken, or through the bobbin C becoming empty, allows 
and B to touch, all is changed. The icity rushes 
from the machine on its way to the point of contact between 
A and B, the magnet E being in the circuit, that is, the 
electricity on its way having to go through the magnet, 
the latter becomes charged, attracts one end of F, sends 
the other end upwards which is caught by the revolving 
wheel G, and the machine is , 
_ Fig. fh figure ao watet Proves Renews 
riven by gearing. Upon it presses the sp » bu 
between the spring and the roller the two threads o 
intervene, which are to be together to form one 
thread,”so, owing to the presence of these threads, the 
roller and the spring are kept apart. But when one thread 
breaks the spring immediatel, 
roller, and as the spring and ro 
poles of the ba or m 
contact completes the circuit—allows the electricity to 
pass, and as the is in the current it becomes 
charged and endowed with power to attract a small light 
finger, which by operating a clutch in the ordinary way 
stops the machine. 
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FOREIGN AND COLONIAL NOTES. 
{Iron in the United States.—From the annual statistics 


of the American iron trade some remarkable facts are ap- | gy 


arent. The price of metals has never before been so low 
in the United States. The decline in value since January, 
1873, has been 50 ming on the price of pig iron, 53 per 
cent. as to refined , 60 per cent. as to mer steel 
rails, and 56 per cent. on best iron rails. The consumption 
of these metals by the industries of the United States has 


ca] | Ot, however, declined 


in any similar Lape gee The 
lowest point of depression in the business of building rail- 
roads was reached in the latter half of 1875. 

American Locomotives.—The British steamer Othello, 
which sailed recently from Philadelphia, had on board 166 
packages, comprising 140 tons of locomotive machinery 
ey) the Reza 'g' : _. hee bd machinery is 
in the nature of duplicate comp! engines pre- 
viously ordered for three Russian railways. The Baldwin 
Company are at work on 10 engines ordered for the New 
York Elevated Railway Company. 


The East River Bridge.~—At the last monthly meeting of 
the New York and Brooklyn Bridge Trustees the execu- 
tive committee reported that they had opened the proposals 
for furnishing ¢ iron wrapping for the cables, and 
that bids had been received from Mr. J. Lloyd Haigh, 
Messrs. Washburn and Morn, and Messrs. J. A. Roebling, 
Sons, and Co. The contract was awarded to Mr. Haig 
for 3.95 cents per pound. The board went into executive 
session to consider proposals for the manufacture of about 
5800 tons of ironwork required for the main spans and two 
land spans of the suspended structure of the 
main span has a length of 1595 ft. 6in. from centre to 
centre of towers. Each land span has a length of 930 ft. from 
the centre of the tower to the face of the roger = 7% The 
framework of this superstructurejhas a width of 86 ft., and is 
hung from four 16-in. steel cables by means of suspenders. 
In the land spans the equilibrium of curves requires the 
main cables to be 8 ft. below grade at the face of the 
anchorage, thus bringing the floor line above the cables for 
a distance of og ft. out from ey om ke —— = 
here replaced by posts standing on the cables. The grade 
both sides is fixed at 3.25 ft. to a hundred. It was decided 
that_no action could be taken on the proposals until more 
money was forthcoming. 

The Sutro Tunnel.—Ground was {broken for the Sutro 
tunnel on the 19th of October, 1869. The work has, 
therefore, required eight years eight months and ten days 
to complete it. The progress was very slow at first, all 
drilling having been by hand ; but in the spring of 1874 
experiments with a Burleigh drill having demonstrated the 
cpetuge capshhe A cenetitin de of sees Ste Vad Mk 

i capable of su; ing six of those drills while a 
work was “~ , and athe 22nd of June, 1874, four were 
started. The progress made was now much more rapid 
than before, and on the 7th of August, in the same year, 
two more drills were put to work. This made six alto- 


The other ond |¢ 


forms contact with the | Rail 





and 
advance was in October, 1870, when the work 
progressed 19ft. The total length of the tunnel, as s 


Rolling Stock on the Orleans Railway.—In the course 
of last yee a aE oe "hw made the follow- 
ns i 8 : 37 passenger 
wih tnlars, 5 goods s with tenders, rites png 
gines for station service, rst-class carriages, 
pe ama en tf a tho coved tote Gal 
. orm cove ) 
300 coal trucks. : . 
Permanent Way on the Orleans Railway.—The outlay 
incurred for the maintenance of permanent way on 
Orleans Railway in 1877 presented a decrease of 21,3371. as 
compared with the ing expenditure for 1876. 
binemen ys 4 thus — in (oppo of the a 
manen' upon the ayers ear was 
the e sof stee. rails and the redaction in thelr 
Ee. The length of line now laid with. steel rails upon 
he old network is 265§ miles. ‘ 
Canadian Pacific Railway.—The Government of 
Canada will receive proposals up to the Ist.of December 
next for constructing and working the Canadian Pacific 
ilway, commencing near Lake Ni , between Ottawa 
river and Lake Huron, and i 2000 miles to 
the Pacific Ocean. 
Kapunda and North West Bend Railway. —The 
bridges at the River Light and Pine Creek are 
completed, and with the i 
nine’ 


F 


g 
5 


scrub, from twenty-six to thirty-one miles 

and for the last twenty miles of the line the forma is 
finished. The platelaying at the River Murray end has 
reached the fiftieth mile post, where a ballast pit has been 
discovered, displaying an almost exhaustible supply of 
@ gravel. 

Locomotive Power on the East Indian.—The cost of 
esti rears Reiee irre 
was 8.14d. per . e cos 
was 9.10d. per train mile. 


Petroleum in Utah.—A short time since in a tributary 
of the Spanish York Canon, Utah county, a bed of petro- 
leum was discovered. When first discovered it was a matter 
of doubt whether it was genuine ; but the article is real, 
and appears to be of high quality. After sinking for about 
2ft. the rock produced 20 grow satis 25 per cent. of oil, 
and at about 80ft. it will produce perhaps 50 per cent. 
Some 12 gallons of the crude oil were taken from the rock, 
and imens have been sent to San Francisco, Chicago, 
New York, and Ohio, for chemical analysis. 


Victorian Defences.—The turret ship Cerberus, carrying 
four 18-ton guns, has been put into a state of efficiency ; 
the steamship Victoria has been got ready for the work of 
laying torpedoes when necessary, and has been armed with 
light guns ; and the Nelson, an old line-of-battle ship, is 
in process of conversion into a frigate. Good progress has 
also been with cons' ion of batteries at Port 
a. Probably all these warlike preparations 
will slacken now that peace has been assured in Europe. 

Steel Rails in the United States.—The production of 
Bessemer steel rails in the United States in 1877 was 
432,169 tons. The corresponding production in 1867 was 

ns. 


idge. The | 2550 to 


American Steam Shipbuilding.—Messrs. Roach and Son, 
of Chester, Pennsylvania, have launched the Gate City 
built for the Ocean Steamship Company, of Savannah, and 
to ap ey eo that port and New York, in conjunction 
wit Georgia Central Railroad. The length of the Gate 
City is 272ft. over all, with 35ft. 6in. beam moulded. 
Her depth is 26ft. 10in., with a hold 24ft. 10in. Her 
burthen is 2250 tons. She will have two compound gur- 


are | face condensing engines of 1650 horse power. She has four 


tubular cylindrical boilers, with a working pressure of 80 1b. 
to the square inch. Her propeller will be of the Hirsch 
patent, and her speed is estimated at 15 knots per hour. 

Italian Telegraphy.—At the close of 1877 the staff em- 
ployed in the phic service compri 4549 
persons. The length of the network in operation was 
14,836 miles. The number of offices was 1292, and the 
number of apparatus in these offices was 2137. 

An American Dry Dock.—Some time during ay or 
September Messrs. h, of Chester, Pennsyl will 

bably launch four sections of a dry dock built by them 

for the United States Government and intended for the 
Pensacola navy yard. The work will be towed down to its 
oa mt 9 and will be set up as soon as practicable after 
the launch. f 
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METALS. 
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Ghatak . 
cross 
crane engine 
BIKES, BC. ..c..ccs0000-0- $$ © 
Tumbler bars and other 
w dredging 
P secseeccecsevvesse SO =O 
Swavise [non (F.0.b.) at 
Gottenburg — 2 4. 
Pig 108 OE 08 O08 004 OOS OSE O08 COREE s ° 
Bar TOMO ..+..+.cererserens are 9 e 
» ob 12 @ 
TIN (per ton)— 
8B scerorecerenccocscscoon OE © 
OOF 200 Fee eOR OSE F OR OEE ORS 63 ° 
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° 
E ee ees eee ees ee s =) 
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COALS AND COKE. 
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Wirines, engine (percwt) 20 o 
Co pai & 


AcIps— 


Sciphurio ssid (p 

phuric acid oe" ib) 
Sulpharic brown .., 

AmmoNla — M (per 
ROE)... cccccccccccercoces: socceces 
White.lump (per owt.) 

te, lump oo 

Powdered (percwt.) ... 

BLEACHING powder perowt. 

Borax (per ewt.) 

BRIMSTONE (per ton)— 
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TIMBER, DEALS. &e. 





OF MATHRIALS. 


» MAD CHOCCHE On Va One® 


LIVERPOOL. 
WHOLESALE PRiogs OF Duals, £0. 
om a TIMBER, 
Pine Timpse (per cubic 
foot string measure 20.4. £48, 
Quebec yellow ao @8sf @ 8 
8t.'Jonn’s, W em, ote es 
a . B., -e@rg 
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er deta," Bangor, &o., 
Ditton Noveldcctisao, 6 fo dus 
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Lathwood per per fa 
mart yon al worssorsseee # § 8 4 38 


From THs Untrep States, East AND Waet 
INDIES, AND AFRICA. 


(Per cubic foot, string 
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ea erecceces @ F 
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1 
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| me ences § 8 
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eeto saouu 
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THunrsDaY, Ava 8, 1878. 
£84, £8. a. 
Memel 2nd red ......000080 1115 © 8 © O 
scsserseeseessssersssees 8 § @ 810 @ 
scsestesssesrsenns IE 8 8 8 @ @ 
Oharge for labour 2s. permeates tor dasin, © 
ands. 64. per load for timber. 
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(Per cubic foot.) 
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Ash .. “Cashes lange $10 0 410 © 
Birch, Quebec a, ee $10 @ 
De Babe wwrcesccesvvevsne 9 38 © $e 0 
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PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. III. 
Tue JABLOCHKOFF SysTeM OF ELECTRIC 
LIGHTING—(continued). 


WE will commence this article by correcting an 
oversight in the last one (see page 63 axfe). In re- 
ferring to the automatic changing of the cardons, 
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candles are : 


the two carbons in 
uniform length. In this article we propose to 


duction, and will no doubt before long become an 
indispensable portion of the Jablochkoff system. 
Our description without this correction would lead 
to the impression that the automatic arrangement is 
already in use wherever the Jablochkoff light is 
installed, and we therefore take the earliest oppor- 
tunity of removing that impression. 

In our last notice of the Jablochkoff system we 
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3s Fig. 9. 


whereby a new candle is thrown into the circuit when | described the new Gramme machine for producin 
the last is consumed, we omitted to state thatthe | alternate currents, by which the Jablochko 
self-acting apparatus for shunting the current is not rendered cent, 

yet permanéntly installed in the streets of Paris,’ 
but that it is only on trial and in process of intro- 


wandescent, and by which 
candle are maintained at a 





describe the apparatus by which the alternating 
currents of electricity are con » under the 
system devised by M, Jablochkoff, into a source of 
brilliant illumination. 

The electric candle of M. Jablochkoff is re- 
presented in Fig. ], the upper sketch being an 
elevation and the small sketch below it a cross 





secticn. It consists of two cylindrical pencils of com- 
ce 
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pressed carbon 8,865 in, long.(225 millimetres) and 
-157 in. in comaeer 8 eee these pencils are 
placed side by side 8 millimetres apart (.118 in.) 
and are connected.te ‘mechanically but insu- 
lated electrically by a layer of a substance which 
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is insulating at ordinary temperatures, but which 
fuses with incandescence and becomes a conductor 


at the temperature of the electric arc. In his 
earlier experiments both glass and kaolin were 
used by M. Jablochkoff, but the substance em- 
ployed in his system at the present moment is 
r-of-paris. This substance gives to the light 
a slightly pinkish hue and causes it to be more 
steady a the kaolin, which imparts a bluish 
tinge to the arc. The lower end of the pair of 
carbons or ‘‘candle” so formed are imbedded in a 
mass of composition for giving to it solidity, and a 
little metallic plate for making electrical contact 
with its holder or ‘‘ candle-stick” is attached to each 
—, there being one on each side of the candle. 
order to establish the light, one of the pencils 
is placed in metallic connexion with one electrode 
of the dynamo machine, and the other pencil with 
the other pole, and when the arc is once established 
at the top of the candle it will continue to be pro- 
duced as long as the machine is at work and until 
the candle is consumed. In the earlier of the 
invention, whenever the light had to be started, it 
was necessary to hold a small piece of carbon for 
an instant against the top of the candle so as to 
connect the two carbon “wicks.” This little 
ao en of carbon instantly became incandescent 
under the influence of the electric current and the 
arc was at once established. 

The next step in advance has rendered this at- 
tendance unnecessary.-by attaching to the top of 
each candle, by means of a little band of asbestos 

per, a small stick of carbon but one millimetre in 
> Aaa ter; with this contrivance it was only neces- 
sary to start the dynamo-electric machines and all the 
candles in the circuit were simultaneously ignited 
without requiring any attendance for that purpose. 
The substance used for this purpose under the present 
system is a mixture composed of powdered plumbago 
and gum, and a little piece of this compound is 
attached to the top of each candle in the process of 
manufacture ; it is shown at A, Fig. 2, which repre- 
sents the upper end of one of the candles, C D bein 
the carbon pencils, and B the insulating materia 
between them. The essential principles involved in 
the Jablochkoff candle are the placing the carbons 
side by side, soas to form a two-wicked electric 
candle, and the employment of an insulating sub- 
stance between them which gradually loses its 
resistance as high temperatures are reached. It is 
to this latter quality of the insulators employed 
that is due the success of the Jablochkoff system 
in ee the electric current over a number of 

ts. 


@ arrangement by which the candles are held 

is very simple and ingenious. It consists (see Fig. 3) 
of _ of brass jaws, B and F, insulated from one 
another, each having a semi-cylindrical vertical 
ve in its face to receive the candle, which in the 

re is represented in dotted lines. The jaw B is 
rigidly fixed to the base-plate A, to which is at- 
tached the attachment screw connected with the 
new electrode of the machine, while the jaw F 
jointed to the bracket D, which is attached to, 
and is in metallic connexion with, the attachment 
screw A'. By this jointed arrangement the clip can 
receive and hold firmly candles of sizes varying 
within certain limits, and by means of the spring B! 
a firm pressure is maintained between the brass 
jaws and the metallic plates attached to the carbon 
pencils. The terminal screw A' being connected to 
the negative electrode of the machine, the circuit is 
completed as long as the arc continues to be pro- 
duced. Instead of connecting the screw A! direct 
to the machine, it may be connected to a second 
candile-holder, and that to a third, and so on in 
series ; in fact, in the Avenue de l'Opera, and in 
the other places in Paris illuminated by the Jabloch- 
koff light, the lamps are arranged in groups, each 


group being illuminated by one circuit. 
Fig. 4 represents one of the lanterns which are 
now installed on each side of the Avenue de l’Opera. 


The portion of the figure to the left »f the central 
line is an elevation of the lantern and that to the 
In each of these lanterns 
ich surmount the lam its of the street are 
four candles, held in clips similar to that 

ibed but arranged in the form of a cross round 

& common centre. Fig. 5 is a sectional eleva- 
tion of the arrangement, and Fig. 6 is a plan. It 
is p to have four candles in order to 
carry on the illumination for the time required, 
as each candle lasts but an hour and a 
Only one candle is burning at one time in each 
lamp (except in the Place de l'Opera, where two are 


ht is a vertical section. 


half, | will explain the connexions betwee 





employed for greater illumination), and when one 
candle is burning low the circuit is shunted from it 
to a new candle, until the four have been consumed, 
by which time the hour for extinguishing the lights 
has been reached. The arrangement of candle- 
holders shown in Figs. 5 and 6 are attached to a 
circular slab of white onyx 6 in. in diameter, which 
gives to the lantern a very handsome appearance 
both by day and night, and the whole is surrounded 
by a globe of opal glass 153 in. in diameter, which 

rotects the candles from wind and weather, and 
by diffusing the light takes away all dazzling glare, 
but there can be no doubt that the addition of a 
simple inexpensive optical apparatus, by which rays 
escaping vertically upwards could be directed to 
where light is required, would greatly increase the 
effective power of the light and would conse- 
quently make it more economical. The opal 
globes, too, should be very much larger. The four 


Votltiinum 





fixed jaws are attached to a common central base- 
plate in connexion with a terminal screw for making 
connexion with what may be called the return wire 
of the circuit; the four spring jaws are insulated 
from one another by the onyx slab, and they are 
each fitted with an attachment screw, three of which 
are shown at the bottom of Fig. 5. To these screws 
are connected four conducting cables, which passing 
down through the hollow shaft of the lamp-post 
are connected to the similar attachment screws of 
the shunt fixed in the expanded pedestal of the 
lamp-post, and which is accessible by means of a 
door. One of these shunts is shown in Fig. 7. It con- 
sists of a circular disc of wood upon which are fixed 
four brass contact-pieces, connected respectively to 
the four candles by the conducting cables above 
referred to, and a shunt lever pointed at its centre 
by which the current entering from the machine 
may be directed to any one of the four candles. 
Under the present system, and until the automatic 
shunt is installed, at intervals of about an hour and a 
half a man goes round and opening the little doors in 
the pedestals he moves the lever from one contact- 
piece to the next, and in so doing throws the stump of 
the old candle out of the circuit and a fresh candle 
in. In Fig.7 the terminals marked ‘“‘ to lamp” are con- 
nected to the four outside connexion screws of the 
lantern, while that marked “from lamp” is in con- 
nexion by a fifth cable with the central plate in 
connetion with the inner jaws of the candle-holders. 
The binding screws marked “from machine” and 
‘*to machine” are connected by underground cables 
with the lamp-posts on each side of it, which are in- 


cluded in the same group. The me. Fig. 8, 
n the lamp and 


For illuminating the Avenue and Place de l’Opera 
at Paris there are three machines, each of which has 
four pairs of terminals by which connexions with 
four circuits may be made, and as each of these 
circuits actuates four lamps, it follows that each 
machine supplies the light to sixteen candles burn- 
ing simultaneously, and the three machines together 
illuminate no less than forty-eight lamps. The 
circuits are arranged in groups of four lamps, each 
of which are joined together in series. The eg 
Fig. 9, will explain the method of joining up. The 
circuit from the first pair of terminals produces the 
light for the four lamps marked A, that from the 
secon Fea! illuminates the group B, that for 
the third pair the group C, and that for the fourth 
pair of terminals renders incandescent the four 
candles marked D, and the same arrangement is 
adopted for each of the three machines. 








The conducting cables consist of seven tinned 
copper wires .047 in. in diameter (about No. 18 
B.W.G.) twisted into a cord and covered with 
several thicknesses of india-rubber wound on in the 
form of ribbon and united by india-rubber cement. In 
the Place and Avenue de l’Opera and in other parts 
of Paris, these cables are laid underground within 
earthenware drai pipes, cemented together and 
supported at distances of about 18 in. by insulators, 
so as to keep them as nearly as possible in the axis 
of the piping. ; 

In order to dispense with the services and the 
cost of an attendant going round from lamp to 
lamp and shunting the current from a candle nearly 
burnt out to a fresh one, the following simple 
arran tis now and will soon be in- 
stalled in all the currents of the Jablochkoff system. 
This automatic shunt, to which we have alluded in 
our first article, is represented in elevation in Fig. 10 
and in plan in Fig. 11. A and A! represent two 
candle-holders, in which are placed two candles B 
and B'. The current enters by the cable E and 
terminal D (Fig. 11) and leaves by the terminal D' 
and cable E', having traversed the candle A B or 
A' B! according as the bell-crank shunt lever M M' 





the shunt, and between the shunt and the machine 
circuit. 





is lifted from its contact P, as shown in Fig. 10, or 
is resting against it. The natural tendency of this 
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shunt lever is to close the circuit with the contact 
piece P, and, therefore, to ignite the candle B!, for 
itis pressed in that direction by the spring r. It is, 
however, kept away from it by the platinum wire 
f attached to the upper end of the lever M M' rest- 
ing against the insulating material of the candle B, 
at a point in its length not far from where it is held 
in its holder A. As soon, therefore, as the candle 
B burns down to the point at which the wire rests 
against it, the latter having no longer anything to 
keep it back is released, inlover flies over, making 
connexion between M and P, and the fresh candle 
B' is instantly and automatically thrown. into the 
circuit, and this will continue to burn until a second 
lever released in the same way shunts it out of con- 
nexion with the machine and ‘places a third in the 
circuit, 

We must leave for’a future article the considera- 
tion of the figures connected. with the Jablochkoff 
system of electric illumination, that is: to say, the 
first cost of the apparatus employed, its cost of in- 
stallation, and the expenses attending its working ; 
and we shall also have something to say relative to 
the power of the light produced, and the comparison 
of its cost with that of other sources of illumination. 








THE CAPTIVE BALLOON AT PARIS. 
(Continued from page 108). 

In our last article* the space at our disposal per- 
mitted us only to describe the construction of the 
balloon itself, that is to say, the bag or envelo 
for holding the gas, with its valves as well as the 
netting from which the car is suspended, and by 


ting is supported by the eight short ropes shown in 
the figure, the strain upon each of which, by con- 
tinuous bifurcation, being transmitted to the sixty- 
four little blocks seen at the top of the figure, and 
which in their turn distribute the strain to the whole 
surface of the netting by the system of cords shown 
in Fig. 8, which appeared in our last week's issue. 
To the upper ring A are also attached the eight 
mooring cables by which the balloon is held down 
to the ground. Four of these cables are shown in 
the drawing marked aaaa. Below the large ring 
and suspended from it by eight smaller ropes is the 
lower circle which supports by sixteen cords the 

wooden ring c, which is of the same diameter 
as the outside of the car, namely, 19 ft. 8in., and to 
this ring is suspended the car of which it may be 
considered to forma part. The dynamometer which 
is shown in the drawing in the centre of the car is 
suspended to the lower ring B by eight ropes; and 
to the lower attachment of the dynamometer is 
made fast the great cable of the balloon by which it 
is tethered to the ground. 

The car is built of walnut and forms an orna- 
mental anaoular balcony 19 ft. 8 in. external diame- 
ter, the annular floor being 3 ft. 3 in. wide; it has, 
therefore, about 167 square feet of standing room. 
The floor of the car is double, and the annular space 
between the two floors is divided radially into sixteen 
compartments, which serve as stowage lockers for 
the bags of ballast, which consists of small lead shot, 
anchors, grapnels, extra cordage, &c., so that if by 
any chance the cable were to break the balloon 
would have everything necessary for making a free 
voyage and of insuring a safe descent. The inside 
of the car is lined with green cloth, and between the 





which the balloon is secured to its attachment rope. 
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small cords stretched vertically between 
the ring and the car, the space between 
them being wide enough fora 3 
head*to go through but too narrow for 
his body to pass. We understand that 
this was one of the conditions a by 
the police authorities who, doubtless, had 
in view the temptation to suicide which 
M. Giffard’s balloon would offer to those 
who take pleasure in such eccentric pur- 
suits. The car was constructed by M. 
Comme from the designs of M. Giffard. 
Fig. 11 is an enlarged view of M. 
Giffard’s dynamometer by which the strain 
on the cable and the lifting power of the 
balloon are indicated on the four dials, 
three of which are shown in the drawing. 
This instrument consists of two cylindrical 
pieces of steel, to each of which is attached 
a strong shackle for making the con- 
nexions to the balloon and ita cable re- 


vertical ropes which attach it to the 
) large wooden ring, there are a number of 
/ 


Ov. 


together by a number of steel springs 
forming a circle of loops around the in- 
strument. The action of the springs is to 
- draw the two cylinders together, and a se- 
paration of the cylinder tends to straighten 
‘the springs. » When the two halves of the 
dynamometer are drawn apart under the 
influence of. a tensile strain between 
the balloon and its cable, the springs 
open until equilibrium is established be- 
tween the tensile — “ Bee: —— 
tending oh gen cylinders and the 
elasticity of” springs tending to close 
them, and the amount of the separation 
between. the two blocks which is pro- 
portional. to the strain is indicated by 
mechanical means on the four dials at- 








Fre. 16. 


In the present notice we propose to give a descrip- 
tion of the car, of the dynamometer. by which 
strain on the rope is accurately indicated, of the 
winding machinery, and of the system adopted for 
the inflation of the balloon, 

The car of M. Giffard’s balloon differs from that 
of any previous balloon in the fact that it is of 
annular form, and is built of wood framed 
instead of being of basketwork: « The gen form 
will be understood by reference to Fig. 10 (see page 
128), which represents a vertical section of the car and 
shows very clearly tae arrangement of the tackle b 
which it is suspended to the balloon, and by whic 
the latter is attached toits confining cable. A is the 
upper steel ring which was described in our last 
article and which has a diameter of 5 ft.3in. This 








'® See ENGINEERING, page 105 ante. 
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tached to ‘the instrument. It should be 
inentioned tht the safety.of the balloon does not 
—_— upon the strength of the springs. The two 
ves of the apparatus are together by a 
steel rod having sufficient longitudinal play to put all 
the strain on the springs when they are intact, but if 
by any accident all the springs were to break the 
strain would be taken by the central rod, and the 
instrument, although destroyed as a dynamometer 





’ 
would become simply a connecting link, but quite 
as strong seit wes" betosess Sue of the 
its upper ring to a fixed | and hanging 

a e 


known wie to its lower ne: op, marking 
same time the angular displacement of the needles 
for each increment of weight. The instrument is 
capable of measuring with aceuracy tensional strains 
of from 1 cwt. to 25 tons. 

Having now described the construction of the 


spectively. The two cylinders are united | ri 


; Se, 
balloon with its car, netting, valves, and accessories, 


we come to a consideration of the a ts for 
qomarea Se movements, and for bri it down 
to earth when making its descent. most im- 
portant thing in connexion with this part of the 


subject is of course the cable; we 1 therefore 
refer to that first. It was suggested at one time 
that a steel wire rope should be adopted, and there 
can be no doubt that a considerably greater height 
could have been attained with the same weight of 
material if steel had been used instead of hemp; but 
M. Giffard, we are told, was of the opinion that 
danger might accrue from discharges of heric 
electricity accidentally igniting the gas, and the 
heavier but more insulating material was adopted. 

The cable that is now used was made by the 
eminent firm of MM. Besnard-Genest, Pére et 
Fils, et Bessonneau, at Angers, who made the cables 
for both M. Giffard’s former captive balloons at 
Paris and London respectively. As the weight 
supported by the balloon while rising is contin 
increasing, more and more cable being paid out, it 
follows that while that end of the cable which is 
attached to the balloon has to bear the strain due to 
the sum of the lifting power of the balloon pulling 
upwards, and the weight of the cable pulling down- 
wards, the lower end of the cable has but the 
difference of those strains to support, In order to 
meet this, and to construct a rope of the minimum 
weight with the required strength, the cable is 
tapered from a diameter of 3.35 in. at its upper end 
to 2.56 in. at its lower extremity. Its length is, 
after stretching, nearly 3000ft., and its weight is 
over two tons and a hail, 

For the purpose of testing the strength of the 


rope Fo Benen strains, M. - ae 
stru a& pow ‘hy atus whic 
lengths cut from either end of “tle cable Lia be 


ne peenaion, sad peepee oe at the moment of 
racture reco ew experiments were 
made with this a by the ¢ commissioners ap- 
pointed by the Préfecture de Police, and it was foun 
that the cable at its smallest end did not break until 
a strain of 24 tons had been put upon it, Although 
this was one ton less than the calculated strength, it 
is still at least four times as great as the most ex- 
treme strain that will ever be put upon it in 
practice, ' 

The winding drum shown in the dying, 12, 
consists of a hollow cylinder of cast iron 5 ft. 6}in. 
in diameter (1.7 metres) and 32 ft. 10 in. long 
(10 metres). is drum is built up of five segments, 
each 6 ft. 63 in, in length (2 metres), provided with 
inside flanges, which are held together by thirty-two 
Q-in. bolts. The cylinder so formed was accurately 
turned in a lathe to receive the spirally grooved casing 
which was put over the inner cylinder in ten rings 
marked in the figure by numbers from 1 to 10, These 
ings arealso of cast iron and form an outer cylindrical 
casing to the drum, m the surface of which is 
turned a spiral hate which the cable lies as it 
is wound upon the drum, and this groove gradually 
increases in width from one end to the other, so as 
to accommodate the slowly tapering cable attached 
to the balloon. 

At each end of this winding cylinder is fixed by 
means of bolts a spur wheel 11 ft. 6 in. in 
diameter, and the whole is carried by two journals 
working in plummer-blocks firmly bolted down 
to timbers built into the masonry. The winding- 
drum with its two wheels weighs no less than 
42 tons, 

Each driving wheel attached to the drum is iu gear 
with pinions 8 in. in diameter upon the c aft 
of a two-cylinder horizontal steam engine, there 








being two. such 3, one at each end of the 
drum, The d fof the cylinders, of which 
there are | fou 44im., and the stroke nearl 
12in., and ate power of the engines is 
300 horses, and they ire fitted with reversing and 


ex on tet: en fite, 
e batters ake Seth ‘number and have a dia- 
meter of aaa m. They have been tested to a 






pressure of 142 1b, on the square inch. 

We described last week the operations gone 
—s making an ascent, when all the mooring 
ropes been cast off, the winding drum without 
being disconnected from its engines is left free to be 
rotated by the’ un ‘of the cable as it is drawn 
upwards by the balloon’s ascent, The unwinding 


of the cable turns the drum and with it the e8 
in the reverse direction to that in which they turn 
when winding in. The engines are by that 

converted into air , drawing in 





air through the exhaust at one ook and forcing it 
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thins. 
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out through the steam supply pipe atthe next. The | any sudden shock or strain when the required length | valve box C by the pipe B, and when the balloon is 
air so forced out instead of being pumped into the | of cable has been run out. It consists of an escape | beginning to rise is free to escape by the openings 
boilers is led by underground communication to the | valve in connexion with the ag epey ipes into | shown in the figure; no resistance to motion is, 
very interesting apparatus shown in Fig 13. which the engines pump air while the oon is | therefore, put upon the winding machinery at the 








\ >» 


‘SS 


% 
4 


7m \ 


‘nA 
K 
G, 
ss 

e 


— 


(44 


Y , , ) Wes , \ .* 
eh <s ae 7) (arp e: » & 

Detects ce etl Gym 
Fale | Telnaae real LP 
ae ty MALS EEO a’: Ne 


Jrahe Brest fe 





Fic, 10. 


V ECE EEX EXO 





Echelle de 09015 pour } Métre 








> 


= = = = = . == A _ ne ~ CE 
= ——= — = q . 
<S ry 4 ‘ “4 Ts 
: — -— 
eeeaene | } 
| — eh : —_ 
—_— = a > — < 
= ; . | - = 
a _ U = = —— == r 
’ -, — SAN a ga! 
rT Ws s TAS SAA 2 
- = = : = aes : — a= 
i. 3 


——_ 


_ 
-4 
= 
—- 
1 





Fic. 138. 


This is the pneumatic brake or regulator, and it| rising, and to this valve is connected a simple ap- | commencement of the operation. As, however, the 
is by this apparatus that the balloon is brought! paratus so arranged as to gradually close the esc: winding drum continues to rotate in its bearings, one 
ually to rest at the limit of its range, and by | valve as the balloon approaches its upper limit. | of which is shown to the left of the figure, the screw 
which both passengers and cable are protected from | The air from the engine is led into the cylindrical | V which is coupled to its shaft rotates with it, and in 
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doing so, causes the sliding nut R to travel from one 
end of its guide to the other. At a certain point in 
in its travel its upper projecting pin bears against 
the plate E at the end of the lever EG, andany 
further travel in the same direction displaces the 
lever lifting the counterbalance weight H, and com- 
mences to close the parts in the cylindrical esca: 

valve C by the rotation of the inner cylinder P. It 
will thus be seen that as the balloon approaches the 





limit of its flight, the parts become more and more 


balloon begins to rise the air escapes freely from 
the escape orifices, and as these are gradually closed 
a loud and increasing hissing takes place due to the 
escape of the air under increase of pressure, and 
soon after this hissing ceases the machinery is 
pulled up and the balloon is at its most elevated 
position, The area of the orifices can be increased 
and diminished at will by turning the handle M so 
as to cause the piston P to enter more or less into 


the dotted lines between this shed and the balloon 
represent the tunnel through which the — is carried 
from the winding drum to thepulley, AtC are placed 
the boilers. O is intended for an orchestra, and the 
apparatus which we shall describe in another article 
for the production of the hydrogen gas with which 
the oon is inflated is shown at the lower 
left-hand corner. 

Before the process of inflation, the conical pit to 





the cylinder C. 
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which we alluded last week was covered with a tem- 
porary platform or floor, and here the last 
seam was made which united by an equatorial 
juncture the upper and lower halves of the 

loon, and the top valve was fixed in its 


lace. 

< In order to keep the balloon in its proper 
save etre Aid ow it es filled watagar 
symmetrically, a very ingenious system o 
cording was Rabies | M. Giffard. The 
gas having been let in thro a large 
flexible hose’ the fabric of the balloon 
of course, to rise from the ground i 

it was lying. When the upper half had risen 
above the ground a number of cords were 
attached by small hooks to the » one 
cord being hooked into each mesh around 
the equator of the balloon. These cords 
shown in the sketch Fig. 16 were fixed in 


and by the system of cords B, C, and 
ultimately connected to the sixty-four cords, 
of which two only are shown in the figure 
EE. Upon these cords are fixed at equal 
distances of about 192 in. a series of w 

toggles (Gabillauds) painted alternately 
white and: black, so as to distinguish by 


same distance from the equatorial line of the 
. To each of these les was at- 
tached a ballast filled sand, and 
as the balloon rose from the ground during 
this poarten of the inflation, workmen 
stationed at each cord simultaneously re- 
moved the sandbags from all the to at 
one ‘ parallel of latitude,” which would all 
be white, to the next row of to; which 
would be black, the being lowered in 
proportion as the oon rose from the 
ground, their Far ped re increased at a 
same .time, san weighed 33 lb. 
and by the time the inflation was eted 
more than 1600 had to be employed. In 
addition to the holding-down power ob- 
tained from these (about 24 tons) the balloon 
was further secured by the sixteen moori 
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ropes attached to the upper ring, and whi 
have already been dented. The diagram, 
Fig. 14, will explain the arrangement not 
only of mooring ropes and holding down 
tackle a, but it also shows a section of the 
tunnel, with the rope leading from the 
winding machinery through the pulley to 
the balloon. A is the balloon, N the car 
or. over the conical pit, with its em- 
barking bridge in position, The winding 
machinery is B, m being the position of the 
engines. The small balloon marked B tothe 
left of the figure represents an ordinary 
ballon of 35,000 cubic feet capacity, and 
capable of carrying three or four persons. 
The two balloonsare drawn to the same scale 
for the p of conveying an idea of the 
a ere which M. Giffard’s balloon bears 
to those ordinarily in use, 

In our next article we shall describe the 
apparatus employed by M. Giffard for the 
production of the bydrogen gas, as well as 

















Arc de Triomphe several other ints of interest connected 
Pi with the Paris balloon. 
PLACE DU CARROUSEL (To be continued.) 
Echelle. > : 
0 $0 100 700 300 Metres WATER SuPPLY oF PIETERMARITZBURG.—The anthori- 
: ties of Pi itzburg, Natal, are taking measures for 
Fic. 15. improving the water supply of that city. 


closed, and the air having less and less area of esca 

e open to it, gradually accumulates under the 
increasing pressure, against which the engines have 
to work, and ultimately a point is ed when 
the back pressure on the pistons of the engines is 
equal to the pull of the cranks driven by the un- 
winding of the rope, and the whole — is 
brought gently to rest. The working of this appa- 


ratus in practice is most satisfactory. When the 








Before describing the arrangements made for hold- 
ing the balloon during the operation of inflation 
it may be well to refer to Figs. 14 and 15, the latter 
of which is a general plan of the Cour des Tuileries, 
showing the position of the balloon with respect to 
the surroundivg buildings as well as that of oP 
differeut parts of the apparatus employed. In this 
plan, B is the balloon and 5 the teed covtsing the 
winding machinery with its engines and regulator ; 





A BRussran Maonertic OsseRvaTory.—A new magnetic 
at Pavlorsk in vonnexion 


3 three principal 
buildings, the main bui of stone and surmounted by a 
tower for meteorologicul observations; a double-arched 
structure in stone cuvered with earth tor observations in 
ic variation; and a wooden pavilion, without a 
of iron, for absolute petomec measurement and 
determinations of time. 
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. w were on. in ives, Du’ ive e mans Wi pit 
Address by Epwanp See Bee, C.E., President of | of the im mat results bitante of his bankments for the control of rivers, but for of least 1 Q 
Section. inl om. ‘** Before his time,” says, “ the river | years after their time v i was e in way o 
askin tetas arttc nt |e cic aloo. the andy rags byw bet ra pain wortgt fs nrpdan sod anv 
r) r on side. 6, however, v e cen’ 

give a stronger and @ more §, direction to | river at the bend which it forms sbout 100 furlongs Soni rivers in Italy commanded the attention of the great land. 


impulse ystematic 
scientific inquiry,” and its division into sections was made 
with the view of concentrating such inquiry upon the 


I = ens mg ins he oe that object b: i 
vour maling 
the address, which I have the Seeman on headin 


of Section G, gee as it were to the fuller consideration 
of a su of highest interest to all the inhabitants 
of the United , and not least to those who have 


so freely extended their hospitality to us on this occasion. 
That subject is the conservancy rivers and streams in 
widest sense of the term. 

It is of remark that it was on the occasion of the 
first visit of the British Asssociation to this city in the 
year 1835, that the Mechanical Section was virtually in- 
stituted. Previous to that meeting the Section of Mathe- 
matics Physics had und en the discussion 
questions baving reference to the practical application of 
physical science, but at the Dublin meeting a subsection 
was specially appointed, which in 1836 became Section G. 

late Rennie, that distinguished son of one 

neers, presi on the occasion. His 

draulics presented to the Association in 1834 

is full of research, and sbould be studied by every one in- 
in the question of rivers, 

I am glad to be able to announce that my address will be 
followed by a series of papers on the same subject, the 
authors of which are ney bend well qualified to eluci- 
date its details ; and I trust many of the other eminent 
men who are attending this meeting of the British Asso- 
ciation will join in the discussion of these papers. 

By the co: of rivers and streams I mean the 
treatment and tion of all the water that falls on these 
islands from its first arrival in the shape of rain and dew 
to its final disappearance in the ocean. 

I had at first, in my Lo contemplated treating 
the subject in a still manner by referring to the 
rivers and streams of other countries; but I soon found 
that without going beyond our own the vast extent of the 
field to be traversed would make it extremely unlikely that 
I could, with any satisfactory result, attempt even the 


more restricted task which I have now before me. Indeed, 
without the promised aid which I have referred to, I should 
have shrunk from attempting it at all. 


The question of the conservancy of rivers and streams 
involves the consideration of their regulation for the 
following principal purposes : 

1. For the supply of pure and wholesome water for the 
domestic and tary wants of the population. 

2. For the su of water of proper quality and sufficient 
quantity for industrial purposes. 

8. For the proper development of water power. 

4 For the dralaage and irrigation of land. 

5. For navigation and commerce. 

6. For the m of fish. 

In the early days of the world’s history there were at- 
boy ed to regulate and control the waters of rivers—some 
of them devoted to — and Syenets objects, but the 
majority to generally useful ends. Herodotus, speaking of 
Semiramis, who lived some 2000 years B.c., tells us that 
she raised certain em its, well worthy of inspection, 
in the plain near lon, to control the River Euphrates, 
which till then to overflow and flood the whole 
country round about. He also mentions a lady, who lived 
ata still earlier period, who altered the course of the same 
river, asa defence — the Medes, to such an extent 
that, ‘whereas the River — ran formerly with a 
straight course to Babylon, Nitocris, by certain excava- 
tions which she made at some distance up the stream, 
rendered it so winding that it comes three several times 
within sight of the same village’’ (Ardericca, in Assyria). 
“She also made an embankment along each side of the 
Euphrates, wonderful both for breadth and height, and 
dug a basin for a lake a way above Babylon, close 
alongside of the stream, which basin was sunk everywhere 
to the point at which they came to water, and was of such 
breadth that its whole circuit measured 420 stadia (more 
than 50 miles). The soil dug out of this basin was used in 
the embankments along the water side. When the excava- 
tion was finished she stones brought, and bordered 
with them the entire margin of reservoir. These two 
things were done—the river made to wind, and the lake 
excavated—that the stream might be er by reason of 
the number of curves and the voyage rendered circuitous, 
and that at the end of the journey it —_ be necessary to 
skirt the lake, and so make a long round. All these works 
were on the side of Babylon where the passes lay, and the 
roads into Media were the straightest ; and the aim of 
Nitocris in making them was to prevent the Medes from 
holding intercourse with the Babylonians, and so to keep 
them in ignorance of her affairs.’’ The same energetic 
princess made brick embankments and quays, and a bridge 
over the Euphrates, and to do this she turned the entire 
ane Pe ag into an a — . Ge natural 
channel being left temporarily until t ridge was 

i » when the Eu: was allowed to flow into its 
ancient bed. It was into this very cutting that Cyrus 
directed the course of the Euphrates when he took Babylon, 
588 s.c. In the time of Herodotus himself, about B.c. 450, 
there were embankments to the river at Babylon; for he 
says, ‘‘ The city wall is t down on both sides to the 
edge of the stream; thence from the corners of the wall 
there is carried along each bank of the river a fence of 
burnt bricks, with low brazen gates opening on the water.”’ 


~@ Read before Section G of the British Association, 
Dublin meeting. 











of Memphis, Jaid the ancient channel dry, and dug a new 
course for the stream half way between the two lines of hills. 

Passing to Greece, perhaps the most wonderful instance 
of the successful tion of water is to be found in the 
subterranean channels (the modern Greek Katabothra) b 
which the waters of the River Cephius are carried throug 
Lake Topolias (the ancient Copias) into the sea. These 
tunnels, which are y natural and partly artificial, have 
always served to prevent the lake overflowing the adjoin- 
ing country. 

he well-known tunnel, or emissarium, from the Alban 
Lake is an example of Roman work. This tunnel, of a 
man’s height, and cut through 6000 ft. of lava, is said to 
have been in obedience to the Delphic oracle in the 
sixth year of the siege of Veii, B.c. 398. By it, the over- 
flow of the lake which used periodically to flood the Cam- 
pagna was prevented, and the waters were conducted 
through it in an even flow for the irrigation of -the fields 
which it had formerly laid waste. Three vertical shafts 
and one made in an oblique di:ection still remain ; the 
murks on the hard rock show that the chisels employed in 
the cutting were an inch in width. Another Roman work 
of still greater importance was the emissarium at Lake 
Fucino, planned Ete Cesar and carried into execu- 
tion b Claudius. his was a tunnel three miles in length, 
ex ing from the lake to the River Liris (the modern 
Garigliano), one mile of it being driven through a moun- 
tain of cornelian rising 3000 ft. above the lake. It em- 
ployed 30,000 men for eleven years. There are many 
perpendicular shafts for raising the rock to the surface 
and lateral galleries for disposing of the spoil, so as to 
enable this large number of men to work without inter- 
fering with each other. 

The supply of water to different cities of the ancients has 
been the motive for the execution of the most stupendous 
works, which are almost number! It will be sufficient 
for me to allude to the works constructed for the supply of 
the city of Samos, about the time of Polycrates, B.c. 4 
in which case a tunnel was driven through a hfil 150 
fathoms high for a length of 7 furlongs. Its height and 
width were each 8 ft., and it conveyed the water from the 
River Ampelus into the city. erodotus tells us that 
the architect was Eupalinus, the son of Naustrophus, a 
Megarian. Sir George Wilkinson, in a note on the text, 
mentions the fact that a French traveller, M. Guérin, dis- 
covered one mouth of this tunnel to the north-west of the 
harbour of Samos, and cleared it from sand and stones to 
a distance of 540 paces. 

It is sometimes asserted that the ancients were ignorant 
of the hydrostatic law that water finnds its own level. 
‘This is not the case. Frontinus, who preceded Agricola 
the father-in-law of Tacitus, as Governor of Britain, and 
who was Curator Aquarum in Rome under Nerva. and 
Trajan, mentions in his book, ‘‘De Aquaeductibus Urbis 
Romae,”’ that in case of the fracture of an aqueduct, the 
water could be dammed up at each side of the point of 
fracture, and carried over the intervening space in leaden 
pipes. A great deal of the internal distribution of the 
water in Rome was managed by leaden pipes under 
pressure. 

The aqueduct which Herod is said to have constructed 
for the supply of Jerusalem crossed a deep valley—near 
Rachel’s Tomb—by means of a stone pipe working under 

ressure. This work has been fully described by Mr. 
elford Macneill in the report made by Sir John Macneill 
to the committee for supplying Jerusalem with water. 
The construction of this pipe is so remarkable that I shall 
give Mr. Macneill’s description in detail. It consists of 
t blocks of stone through which holes 15 in. in diameter 
ve been cut. One end of each block has been hollowed 
out to a depth of 44 in., with a diameter of 24 in., thus 
leaving a recess 4} in. wide to form the socket of the pipe. 
The other end has a projection of a size to fit a stale 
socket in the pipe which lies next to it. This answers to 
the spigot a modern cast-iron water-pipe. Both socket and 
spigot are ground, so as to fit with great accuracy, and the 
joint is made with cement, which has set as hard as the 
stone itself. The whole line of these stone pipes is sur- 
rounded with rubble masonry. The pressure on the centre 
of this very remarkable inverted syphon is not less than 
70 lb. per square inch. 

The Arabs at a later period not only knew of this law, 
but also understood the operation of what we engineers call 
the “hydraulic mean gradient.’”” The aqueducts con- 
structed by them for supplying Constantinople with water 
have been very fully described in those most interesting 
** Letters from Turkey,” written by Field-Marshal von 
Moltke in the years 1835 to 1839. He says that the Arabs 
knew that water under pressure reaches its own level 
(seich gleich stellt), for they conveyed the water across the 
valleys in leaden pipes. They had found by experience 
that the friction through the aqueduct was lessened if 
openings were made in the course of the line of pipes; and 
along hill-sides and in places where the pipes were not in 
deep cuttings, funnel-shaped shafts or wells were made, 
which as air-holes. But in crossing deep valleys, 
where, of course, no such holes could be made, they built 
stone pyramids, called ‘‘ Suterasi,”” or water-balances, on 
the top of which they placed small basins, into and out of 
which the water was conducted by a leaden pipe laid up 
one side of the pyramid and down the other. The level of 
these basins was so oroeeet that they were at an inclina- 
tion rather greater than the average fall of the aqueduct ; 
and thus they allowed the water to take the hydraulic 
mean gradient due to the head necessary for the delivery 





owners and scientific men of that country. At that time, 
oe in consequence of the ee of a Commission 
in 1516 by Francis I., works for remedying existing evils 
were seriously thought of : and for a long series of years 
the most eminent mathematicians and engineers were 
engaged in investigating the subject and in designing and 
carrying out works of greater or less itude. A ve 
full collection, both of the writings of these Italian engi- 
neers and of descriptions of their works, is contained in a 
book of thirteen volumes, published at Bologna, in 1821-24, 
entitled ‘‘ Raccolta d’ Autori Italiani che trattano del Moto 
dell’Acque.’’ It would seem that about the same time the 
uestion to excite interest in England, for it was in 
the reign of Henry VIII. that a public statute first dealt 
with river conservancy. But it is to be remarked that 
neither in Italy nor in England was the question treated in 
anything like an exhaustive manner. The great hydraulic 
works of Italy relate almost exclusively to irrigation and 
navigation, whilst the drainage of lands and the prevention 
of floods were the objects of legislation in England. During 
the same period the Dutch were of course constructing 
many important hydraulic works; but these, from the 
special circumstances of the country, were not such as to 
have much bearing on the general qnestion of the con- 


servancy of rivers. 
After the drainage of the Fens, the next works in 
land were the canals, which, in a very few years, ex- 


tended over the whole of England, and formed a complete 
system for the conveyance of traffic. It is superfluous to 
say that their construction and maintenance had a strong 
bearing upon the regulation of rivers. The well-known 
saying of Brindley that rivers were ‘‘ principally valuable 
for feeding canals’’ sufficiently indicates the subserviency 
of the other interests involved. Next the introduction of 
railways and steamboats, and the increase in the 
size of ships, turned the attention of those interested 
in rivers ,to the improvement of the tidal harbours 
and channels; and from that time to the present the 
greatest hydraulic works of our time have been con- 
nected with navigation. The concurrent increase in 
manufactures necessitated the employment of,water in ways 
monn antagonistic to other interests, and introduced 
the new element of pollution of our rivers and streams, 
whilst the demands of sanitary legislation consequent on 
the great increase of population, made it ey 
necessary that their purity should be maintained. In '. 
we may say that the present high state of civilisation in 
which we live has involved greater complications in this as 
in other departments of life, and requires special arrange- 
ments to meet them. 

Legal enactments for the regulation of rivers, and for 
defining the rights of property in water, have existed 
from very early times. Solon laid down that to intercept 
the supply or to corrupt the quality of wateris a crime. 
He also enacted that if any one dug a well to a depth of 
ten fathoms (ép7yviat) without finding water, he should be 
permitted to take from his neighbour’s well a pitcher of six 
x6es (about 18 quarts) twiceaday. Plato, in his Laws, men- 
tions an analogous provision, but confines it to drinking 
water only. Another law quoted by him is more to the point ; 
it runs as follows: “‘ If after heavy rains any of the lower 
riparian proprietors should injure a neighbour who lives 
above them, by stopping the downward flow of the water, 
or in case, on the other hand, the proprietor living higher 
up shall injure his neighbour below, by negligently allowi 
the water to run down upon him, either of them may eal 
in the magistrates and obtain a decision for the guidance 
of both parties. If either party fail to abide by such 
decision, he shall be punished for the enviousness and 
peevishness of his spirit, and shall pay double damages to 
the injured person.”’ 

The Pandects of Justinian, which are a collection of all 
the old legal authorities of Roman law, analogous to our 
own reported cases, contain a variety of leading | ~ 
which govern the administration of the law of running 
water: principles identical mainly with that of our own 
common law. Some of these related to fishing, watering 
eattle, to the interruption of navigation of lakes, canals, 
and ponds, to the preservation of the water sup ly, to the 
repairs of river banks, and to the tion of the summer 
and winter flow of what were termed public rivers. It was 
enacted among other things, that nothing should be done 
to the stream or banks of a public river, whereby the flow 
should be altered from its state in the preceding summer. 

The earliest record in our own statute law of any enact- 
ment relating to rivers is that contained in 25 Edward III. 
c. 4, which Tegalised all ‘‘gorces, mills, wears, stanks, 
stakes, and kiddles’’ of a date previous to ‘‘ the reign of 
his grandfather Edward I. by which the common passage 
de neefs et batelx en les grantz rivers d’Engleterre be 
oftentimes annoyed,’”’ and ordered the immediate pulling 
down of all such erections which were of a later date. 

From that time, until the enactment of Henry VIIl., 
there were various laws passed, chiefly relating to the 
navigations and rights of mills, and occasionally to the pre- 
servation of fish. After Henry VIII. very many private 
acts and charters granting powers for the drainage and 
reclamation of lands, for improvement of navigation, 
and matters of a similar kind, were ed from time to 
time. A great number also of royal commissions and select 
committees have conducted inquiries, and made reports 
upon most of the various branches of the subject, e. g. the 
pollution of rivers, the water eS ara 
navigation, fisheries, &c., but appointment 
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year of the Select Committee presided over by the Duke of 

Richmond, no attempt, as far as I am aware, has been 

made to grapple with the question as a whole, and the 
rt made by them to the House of omitted 

with, at — two of the a I bap tne cabject as 

necessary @ proper consideration su . 

The recommendations made in the report of that Com- 
mittee were most im t, and they will, if carried out, 
pponen leg. | 4 the) ifficulties whit stand in the way of 
a complete system of conservancy of our Trivers. 

So much has been written on the bar gosings | details of 
this subject, by men far better qualified than I am 'to deal 
with them, that I shall'confine myself to the simple ‘state- 
ment of the principles which have been recognised by the 
chief authorities as essential, and to a few suggestions, 
which my own experience leads me to think may be of 
some value- Almost all the great engineers of former 

erations, who have paid attention to’ this bay 
meaton, Telford, Rennie, Golborne, Mylne, Walker, 
Rendel, Stephenson, Jessop, Chapman, Beardmore, and 


without mentioning names, many of the most éminent, 


now living, have agreed to the following general proposi- 
tions : 

That the freer the admission of the tidal water, the 
better adapted is the’ river for all purposes, whether of 
navigation, drai , or fisheries. 

That its coeilaadl area and inclination should be made to 
suit the required carrying power of the river throughout 
its entire length, both for ordinary flow of the water, 
and for floods. , 


That the downward flow of the upland water should | req 


be grea as much as possible throughout the entire 
year; an 

That all abnormal contaminations should be removed 
Tn casgying oxth Ubece itiigtig: ® fe pertpisuhals 

n carrying out these ip is perhaps superfluous 
to say, that modifications must be introduced to suit the 
particular phenomena of each’river. In some watershed 
areas, it would be easy to construct reservoirs, which would 
to a great extent equalise the flow'‘and reduce floods. In 
others it might be better té control the floods by means of 
embankments. In others, to’ have weirs, and sluices, de- 


livering into side channels, 1 to the main stream, 
with the same object. Som 3 reservoirs, or receptacles, 
must be made for catching the débris brought down by the 


streams. In fact, every river must be treated as a separate 
entity. It is therefore neces: that a systematic collec- 
tion of data, relating to rainfall} the geological 

of the gathering ground, and the volume 
stream, should Ee made for each watershed area ; and this 
should be carried on for a sufficient length of time to enable 
a fairly correct estimate to be formed of the behaviour of 
the river both in time of flood and in time of drought. 
The establishment of self-acting tide-registering gauges at 
several points of every outfall should be insisted on. B 
these means the whole of the phenomena of a waters 
area could be ascertained and , and safe and 
trustworthy knowledge could be obtained, which would 
contribute ‘towards the determination, not only of the 
works which ought to be executed, but of the incidence of 
the taxation by which the necessary funds should be raised. 
For instance, it is obvious that where the logical 
character of a watershed is variable, one po of it 
consisting of a permeable stratum, such as chalk or red 
sandstone, and another portion of an impervious stratum, 
such as the tertiary clays or the shales of the millstone 
grit, the same works would not be adapted to each section 
of the river, nor would it be fair to charge all the expense 
according to the same scale of contribution. The former, 


that is the permeable stratum, is not only, from its absor- | 


bent nature, not the cause of floods, but is, by reason of 
that characteristic, absolutely constituted by nature one 
of the very works which must be devised by art to miti- 
gate the effects of rainfall on the latter, or impervious 
stratum. 

Bearing this in mind, I have often thought that nature 
might be usefully imitated in this operation, by napa: he 
surplus rainfall into the permeable strata of the earth b 
means of wells, or shafts, sunk through the impermeable 
strata overlying them. This has been done in isolated 
cases for the drainage of lands, but not for the deliberate 
purpose of preventing floods and. equalising the flow. of 
rivers. 

Talso wish to remark that artificial compensating re- 
servoirs may be much more frequently made use of than 
is generally supposed to be possible, when it is considered 
that, so long as the dams are constructed in situations 
where there is fo —— of their giving way, it is by no 
means necessary that they should be water-tight, and that, 
therefore, they can be constructed at a Very much smaller 
outlay. In fact, the purpose would be answered by a 
series of open weirs, which would collect the water in times 
of flood and discharge ft gradually down the stream. 

The example of our French neighbours in’ the more 
general use they make of movable weirs—barrages—of 
various constructions could, I am satisfied, be followed by 
us with very great advantage in many cases. 

The question of water power is one which I think de- 
serves more consideration than it has lately received. It 
has been the fashion to consider that small water mills are 
of little or no value, and, in the present state of most 
rivers and streams, this is to a very great extent true, but 


only because the supply of water to work them is so variable | this 


and uncertain. Sufficient attention has mever yet been 
given to the subject of the athount of compensation water 
which should be given for the use of ri proprietors 
when the watershed areas are dealt with for of 
water supply. There is a kind of empirical acknow- 
ledged by most of the eminent water engineers, that one- 
third of the average flow of three consecutive “y - ears isa 
fair equivalent for the abstraction of the water falling on a 


gathering ground. I am strongly of opinion that, looking 
to impei 


interests, advantage should be taken of every 


opportunity of dealing with a gathering ground to provide 
for a much larger ——_ of its available water being 
being sent down the streams, so that the natural water 


deal | power of the country may be properly developed. The 


extra cost of the necessary works must, as a matter of 
course, be borne rateably by the interests benefitted. It 
is certain that with the progress of invention many more 
ways of pepe be power will be discovered. At present, 
through the medium of compressed air, of nydvenlio 
sure, and of electro-motors, the great disadvantage of its 
being only available at the spot where the water runs is 
overcome, and the power can’ be transmitted to any dis- 
, and used wherever it may be most conveniently 


ir Robert Kane, in his most valuable and exhaustive 
work ‘on the “‘ Industrial Resources of Ireland,’’ has given 
anestimate of the value of the power allowed to escape 
sites canted 2 of floods, and the same calculation 
might be applied to the sister kingdom. It is probably no 
ion to say that where running streams exist the 

power required for estate purposes, on the majority of 
ined by @ 
of those 


perties in the United Kingdom, might be o 
propér conservation of the natural water resources 


The consideration I have been able to give to this subject 
has helped- to convince me that, although 4 vast 
amount of labour and research has been devoted to it, it 
is nevertheless one in which ‘‘ a more systematic direction 
to scientific inquiry’’ is urgently needed. 

A vast collection of scientific facts exists, but they 
juire arrangement and collation, and future observations 
should be more strictly classified, so that the bearing of 
each one, both on the others and on the subject at large, 
— be properly appreciated with a view to a practical re- 


sult, 

In France this is being done toa very Bites oxtant, and 
an excellent map showing the phenomena of rivers and 
streams of that country is now in course of preparation. 
For many years Oo very observations of the 
phenomena of the whole of the basin of the Seine have been 
taken, and have been centralised (centralisées) that 
eminent engineer, whose loss all who had the privi of 


are deploring, Mi Belgramd, late Tonpoctor-Gewses] of Gs 
are deploring, M. 3 - e 
Ponts et Chaussées, and by his able coadjutor, M. M. G. 
.. These observations have been published in the 
form of , admirable in their simplicity of design, 
which show at a glance the bearing of one of those 
phenomena on the character of that river 


In Italy also, where there exists a distinct department 
having control of the hydraulic works of that country, the 
same exhaustive system of collation and record has been 
followed, and the results have been published in a series 
of Tables. In Germany, although the same complete 
system is not in vogue, its chief river has been the su 

al 


of most thorough pag bee the results of which have 
been published in a beautiful map of the Rhine and its re- 
gulating works. 


In ourown country, as might be expected from the number 
of engineering works which have been executed, there 
probably exists anfamount of detailed information on — 
and often minute points which is unsurpassed, and probably 
unequalled in the world. 

But, h as I have said before, a + number of 
Seliies rdsting we tiny ct tar petnelyol rivers’ 

ng to many principal rivers 
a. and Ireland; yet, as far as I am aware, 
has been no attempt to collect and combine these 
most valuable, though detached fragments of emasuire ts 
relation to one another might be seen, and a 
ge conclusion arrived at. This can only be done by 
he establishment of a public ment analogous to 
those described as ly existing in France and Italy. 

I do not wish.it to be understood that in suggesting the 
collection of data relating to the phenomena of 
rivers, I am delay in dealing with the exist ing 
state of things until facts have all been ascertain 
On the contrary, I believe that the first step ought to be 
the establishment of a distinct water ment, which 
should at once address itself to the remedying of the evils 
which are found to be most-pressing. The time has lon 
since arrived when the present Saeneeies state of many o 
our most important streams should be dealt with, and that 
this was also the conviction of Parliament and of the 
Government is evident, from the appointment of so influen- 
tial a committee as that presided over by the Duke of 
Richmond last session. 

Even the imperfect sketch which I have been able to 
place before you will have made manifest, I think, the 
enormous importance of the subject and of the interests 
involved—interests subject to periodical losses arising from 
the present imperfect organisation, or, I may say, the 
present entire want of organisation ;—losses which are not 
only monetary, and therefore toa certain extent capable of 


‘being estimated, but which affect health and imperil life, 


and on that account, as is the unhappy experience of the 
it as well as the lowest of the community, utterly 
incapable of appreciation. How, for instance, can we 


estimate the loss sustained by the country at large by the 
premature death of that noble-minded. snd accomplished 


dented ty abe eansanemeeenel ihe objects woh 
were e ; 

Association is established to foster and and 
who showed his s sense of its presiding 
at one of its most iant meetings. ~ - 
When it is considered that lives are annually sacri- 


ficed, either directly by the of floods, or by the 
indirect but no less fatal influence of imperfect drainage— 
when it is remembered that a flood, such as that of 
last sf or that of the summer of 1875, entailed a mone- 
of several millions sterling in the three 








_ during every year a quantity of water flows to waste, 
representing an available motive power worth certainly not 





| case, the laws of nature, under pro 


less than some hundreds of thousands of pounds—that there 
is a constant annual expenditure of enormous amount for 
removing débris from navigable channels, the accumulation 
of which could be mainly, if not entirely prevented—that 
the supply of food to our rapidly growing population, 
dependent, as it is at present, upon sources outside the 
country, would be enormo i by an adequate 
rotection of the fisheries t the same supply would 
further qreatiy. i by the extra production of the 
land when increased f for drainage are affordcd— 
that, above all, the of our national water supply, to 
which public attention has of late been drawn by iB. 
the Prince of Wales, requires for its solution investigations 
of the widest possible nature, I believe it will be allowed 
that the question, as a whole, of the management of rivers 
is of sufficient My a mbar to make it worthy of being 
dealt with by new laws to be framed in its exclusive behalf. 
A new + should be created—one not only _ 
endowed with powers anal to those of the 
Government Board, but ch with the duty of collect- 
ing and digesting for use the facts and knowledge 
necessary for a due comprehension and satisfactory dealin 
with every river basin, or watershed area in the Uni 
eo? department which should be ided over, if - 
not bya Cabinet Minister, at all events he member of 
~— : vernment Iie 3 bose to S apnea. 
e department shou ve en' charge of, and con- 
estuaries and na‘ channels, both 
because these are used by foreign vessels, and therefore the 
responsibilities attaching to their preservation are inter- 
national, and because they must be protected from hostile 
attack, and on these accounts are essen’ imperial 
property. For the same reason the cost of amending and 
maintaining them should be defrayed out of the imperial 


exchequer. 

As regards the regulation of the remainder of the water- 
shed area, the conclusions arrived at in the report of the Duke 
of Richmond’s Select Committee seem to me entirely satis- 
factory. I cannot do better than give a few extracts from 
that report. The Committee say—‘‘ That in order to secure 
uniformity and completeness of action, each catchment area 
should, as a rule, be placed under a single body of 

» Who should be responsible for maintaining the 
river from its source to its outfall in an efficient state. 
With 
be 


| 


, however, .to tributary streams, the care of 
these might be entrusted to district committees, acting 
under the general direction of the conservators, but near 
the point of junction with the principal stream they should 
under the direct management of the conservators of 

the main channel, who should be a representative body 
constituted of residents and owners of property within the 
whole area of the watershed.”’ The committee go on to 
say that ‘‘means should be taken to insure the appoint- 
ment of a Conservancy Board for each watershed area,’’ 
but that application should first be le by persons 
interested in the district, and that then the departmental 
authorities should send inspectors to make local inquiries 
and to report upon the ‘‘ necessities and capacities of the 
district, and sug; the area and proportions of taxation.’’ 

The scheme with such modifications as may be deemed 
necessary is then to be embodied in a provisional order to 
be subriitted to Parliament for confirmation. It will be 
seen that this mode of procedure is precisely analogous to 
that of the Local Government Bo in relation to public 
health—a procedure which, as I am able to state from 
practical knowledge, works admirably in most cases. The 
committee further recommend that the provisions in an 
local or other acts which would interfere with the p 
scheme, sh be repealed. They are also of opinion that 
** the Conservancy Boards should be enabled to execute the 
powers conferred on local authorities by the Rivers Pollution 
and Prevention Act.’’ It will also be necessary that their 
powers should extend to the carrying out of any acts 
or to be passed for the protection of the fisheries. 

With re to what is probably the most important 
, the finding of the money necessary to carry 


point of 


. | out these recommendations the committee advocate the in- 


troduction of a new principle of taxation, the soundness of 
which cannot be questioned. Instead of the principle first 
introduced by the statute of Henry VIII., and observed 
ever since, of levying taxes in proportion to the direct 
benefit conferred, the committee propose that the rates 
should be distributed over the whole area of a watershed, in- 
cluding not only the lands, but the towns, and houses, and 
all other property situate within that area. This is in fact 
no more than a general ——- of the law of highways, 
which in the time of the Komans, accordi ng to Justinian, 
applied equally to waterways. It is perfectly just that 
every acre, the drainage of which contributes to the flow 
of the streams and rivers of every watershed area, should in 
some rtion or other, contribute also to the cost of 
maintaining the channels of those streams and rivers in an 
efficient state. The incidence of the taxation must of 
course, as has been pointed out; be determined by the cir- 
cumstances of each particular case, but there is no doubt 
that the conclusion of the Duke of Richmond's committee, 
that ‘‘ the taxation should be levied on the basis of rateable 
value,” is the only sound, and at the same time practical, 


w of dealing with this difficult, y 

"The word “taxation” is not, sas, qaanealy connected 
with any idea of profit to the individ ape? me But in 
this case, as I bope in the course of this I have 
made clear, it is probable that the. n of large 
present losses, and the advantages by an:improved 
an 


van 

— ve not only a fair ample return on 
capital expended. : ; 

It is my firm belief that an inte! management of 

watershed areas would be compatible with an absolute 


profit to every interest. aff : that we have here no 
questiun of give and take, butthat in this, as in every other 
r and scientific regu- 
lation, can be made subservient to the needs of the highest 





civilisation. 
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COMPOUND HORIZONTAL ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MBSSRS. SULZER BROTHERS, WINTERTHUR. 





























We illustrate by a double-page engraving this week 
and by the engraving above, an engine which has 
deservedly attracted a good deal of attention at Paris, 
where it is exhibited, driving some of the machinery 
in the Swiss section. It is a compound horizontal engine, 
with rope-driving gear, constructed by the well-known 
firm of Sulzer Brothers, of Winterthur, and fitted with 
the latest modification of their patent valve gear. 

The engine has cylinders 11.81 in. and 23.72 in. in 
diameter respectively, with 35.43 in. stroke. At its 
proper speed of 70 revolutions per minute it indicates 
120 horse power with steam of six atmospheres pressure, 
the cut-off in the small cylinder being at 0.3 of the stroke. 
In the general arrangement of its framing it is in most 

ints similar to the single-cylinder Sulzer engine, which 
te already been illustrated and described fully in our 
columns.* The two cylinders are placed one behind the 
other, each resting on its own foot-bracket (see plan), and 
connected by a cylindrical distance-piece, having a 
removable cover to give access to the two inner stuffing 
boxes. The piston-rod is prolonged behind, and runs in 
a tail guide, its back end driving, by a link, a pair of 
cast-iron pump levers. These work the air and the feed 
pump, both vertical, the former doubleacting. The con- 
denser itself is a horizontal cylindrical vessel carried from 
the foot of the exhaust pipe to the air-pump casing (see 
side elevation), the injection water being admitted at one 
end of it. 

Steam is admitted direct from the boilers into the 
bottom of the smal] cylinder jacket ; from the upper part 
of the jacket it passes through the valves to the cylinder 





* See ENGINEERING, vol. xv., page 9. 
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(as in the older Sulzer engine), and from the space below 
the jacket into which. the high-pressure exhaust valves 
discharge it passes by a pipe to the low-pressure cy- 
linder, to which it is used as jacket steam (by. arrange- 
ments similar to those just described) before ing 
through the steam valves to do its work in it. e must 
say that the arrangement is not one which, from our 
own experience, appears to be favourable for getting dry 
steam into the cylinders, or for their most efficient 
jacketting. The general position and arrangement of 
the steam and exhaust valves is similar to that used in 
the single engine, so that we need not say more about 
it. The valve gear, however, has been modified, and its 
action somewhat improved. A long shaft, parallel to 
the axis of the cylinder, and revolving at the same speed as 
the crankshaft, is used, as before, for driving the governor 
and the valve eccentrics. Four eccentrics now suffice, 
however, for all the eight valves, cams being entirely dis- 
dispensed with. The exhaust valves are driven direct from 
links attached to a point in the eccentric rod (see engraving 
on the present page; the compression can be altered by 
hand. To constrain the motion of the eccentric one point 
in the rod is connected to a free rocking lever, on an axis 
below and to the left of the long shaft. The same point is 
connected by a link to another rocking lever working loose 
on the spindle of the lever which lifts the steam valve. 
The position of the centres of this part of the gear is so 
chosen that the motion of the upper rocking lever is very 
slow in the upper part of its swing and very rapid in the 
lower part. 

To a pin upon the outer end of the eccentric rod is at- 
tached a bell-crank lever, the lower end of which is 
caused to move in a circular arc bya short link. Its 


other arm is connected by a link to one arm of a second 
bell-crank, swinging freely on the pin at the end of the 
upper rocking lever already referred to. The other arm 
of this crank forms the finger which, ing down the 
valve lever, lifts the steam valve. The effect of the 
whole combination is, as can be readily understood, that 
the finger, moving slowly at the instant when it strikes 
the valve lever, opens the valve with comparatively little 
noise and wear ; that its rapid acceleration, after it has 
oncé struck, makes up for its slowness at the first in- 
stant; that the whole surface of the finger end (which is 
made part of a cylinder whose axis is. that of the pin in 
the end of the rocking lever) is in contact at once, and 
nota mere edge ; and, lastly, that the point of cut-off, 
i.e., the point at which the Tages is disengaged, is deter- 
mined by the position of the centre round which the lower 
end of the bell-crank, referred to at the beginning of this 
paragraph, oscillates. In the case of the low-pressure 
valves this céntre is a fixed point, and the cut-off is 
therefore invariable. In the high-pressure valves, how- 
ever, the position of the centre is, as shown in the cross 
section, determined by the governor, which has thus 
entire, control of the expansion. 

We may add further, as to details of construction, that 
the crankshaft is of steel, and the bearings (double ad- 
justment) are of cast iron lined with. white.metal. The 
front cover of the large cylinder is made so as to draw 
out to the back, and the back cover of the small cylinder 
can pass through the opening thus made, so that both 
_ can be drawn out behind together with the rod. 

he flywheel is made in halves, with arms of elliptic 
section, itis grooved for six ropes which: will, therefore, 
under ordinary circumstances, transmit’ about 20 horse 
power each. 

We have not any particulars as to the working of the 
particular engine illustrated, but we have before us the 
results of a series of tests which have been carried out 
with a smaller engine of the same type, which appear to 
be’ very satisfactory, and which it will be worth while 
briefly to epitomise. The three principal trials of which 
we shall give the mean results were carried on by Herr 
Fr. Autenhunier,. director of the technical school in 
Winterthur, Professor G. Veith, of Zurich, and Herr. T. 
A. Strupler, of Lucerne. The engine and boiler were 
at work in a part of Messrs. Sulzer’s factory, and the 


following are their principal particulars : 
Diameter of smallcylinder .. ... A a ig 
ms ~ ome 
Leryn surface in boiler eos ise ee ft. 
Ratio heating to grate surface .. |. 40:1” 


The boiler -was of the type exhibited by Messrs. Sulzer 
at Paris, a large inclined cylinder, with ‘“ Ten-Brink” 
furnace and grate, and tubes from the upper part of the 
flame-box right through water and steam space to the 
top of the shell. The fuel used was Saar coal of the first 
quality, from Altenwald. The engine was simply doing 
its ordinary work. The three tests were carried out on 
the 22nd and 28rd of May last, the first lasting three, 
the next four, and the last six hours. There is very 
little difference between the three sets of results, and we 
shall content ourselves with giving the mean results of 
the 18 hours working, which are as follows: 


Pressure in boilers... 79.2 lb. per sq. in, 
a engine-house 76 oe 
Mage wy “high ose ‘ in 
ean y pressure 
—_ eve 32.1 Ib. per sq. in. 
Mean pressure, low-pressure 
_ eylinder is se 12.5 i 
Revolutions per minute bas 
Indicated horse power small 
cylinder... as 6 ete 27,28 
Indicated horse power large 
cylinder... oe on eee 29.93 
Total indicated horse power 57.21 
Temperature of feed water 55.7 deg. Fah. 
a steam in boiler 358.7 ,, 
es saturated steam 


corresponding pressure, calcu- 
lated according to Regnault... 323.0 _,, 


Temperature of steam on enter- 
ing cylinder was . 828.5 ” 
Temperature of iaties i is ae iy 
” ooo . ” 
Quantity of feed water per hour 990 lb. 
9 condensed steam 
from jackets and pipe per hour 123 ,, 
Quantity of injection water per ~ 
hour... pe pee; ane 24.670 ,, 
Quantity of coal used per hour 108-4 1b 
ity per hour 4 Ib. 
yr = i 9.6 
Pounds of. soe pert per in- 
dicated horse power jae Faxrod 17.58 
Pounds of coal per ted 
horse —r hour wah 1,83 
Pounds of per foot grate 
per hour ee ps ie 10.66 
Pounds of feed water per foot 


heating per hour ... 2.55 
We have not particulars as to the mannér in which 
the various measurements necessary to obtain there 
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uantities were made, but the experiments seem to have] are quite willing to pay advanced rates, but makers from the floating dock. It is 50 ft. wide at the entrance 
been carefully carried out, and these is noreason to doubt | bel that better times are in store for them rn and 500 ft. long. The depth of water over the sill is from 
their substantial accuracy. It is unnecessary to point | ing , and are not too eS 18 ft. to 20 ft. On each side of the dock are two flights of 
out that they s for themselves as to the exceedingly a a hae oa quatenly, ont cxtere nanben the betta exstenn Sees 

tima’ hole iron- ’ from vert, 
economical working of the engine. The only point about producing district Gesing the whole of its plant in » step 5 ft. 6 in 


which some doubt’ may be felt is the apparent super- 
heating of the steam, a result which we should hardly 
have anticipated from the working of the similar boiler at 
Paris. We do not know how the steam pressure was 
measured. It must be said, however, that without some 
such superheating we should have expected to see more 
signs of the existence of wet steam in the cylinders than 
appear on the face of the results before us. 

The results of over thirty experiments conducted by 
Messrs. Sulzer themselves with the same engine and 
boiler, and under nearly similar conditions to those we 
have described, entire corroborate their accuracy. They 
give for mean figures the following : 

Quality of Saar Coal. Ist. 2nd. 8rd. 
Pounds steam (as feed 
ae per pound of 


9.75 840 7.97 
Pound coal per indicated 
horse power per hour 1.83 2.10 2.24 


vv 





Feed water for indicated 
horse power per hour 17.85 Ib. 

It remains only to add that in the engine exhibited at 
Paris, Messrs. Sulzer fully maintain the reputation for 
high-class workmanship which they have had for so many 
years. 








VACUUM PANS AT THE PARIS 
EXHIBITION. 

Tue Fives-Lille Company, amongst its numerous 
exhibits, shows in Class 52 a cane mill with engine and 
intermediate gear, triple effect evaporating vacuum 
pans, a centrifugal purifying apparatus, an San maa 
for continuous distillation, sugar-breaking mac > 
and filter presses. 

The cane mill has three cylinders 31} in, in diameter, 
and 63in. long. It can extract the juice from 240 tons 
of cane in 24 hours. It is served by a feeder 100 ft. 
long, which can be controlled by friction gearing, and 
by a bagasse conductor which takes off the spent canes to 
the boilers. The mill engine is horizontal and about 60 
horse power. The main shaft carries an eccentric, driving 
the pump, which raises the juice and deposits it in the 
defecator, after passing over a screen to separate the 
or of fibre that may have been left in it. The 

ttery of vacuum pans which we illustrate on page 132 
(from the Révue Industrielle), is able to concentrate 
nearly 6000 gallons of juice to 25 deg. Beaumé in 24 
hours. It consists of three vertical boilers of different 
diameters, and having a total heating surface of about 
33,000 square feet. tween the group of tubes and the 
outer shell of each boiler is placed a screen of perforated 
plates, which obliges the steam entering the boiler to 
distribute itself uniformly over the sy of the inclosed 
space, A central tube of large diameter allows the 
liquid driven out of the other tubes in the process of 
boiling to return to the lower part of the boiler, and 
there maintain an. active circulation. In order to facilitate 
the operation of cleaning the tubes of Nos. 2 or 3 
boilers without stopping the operation, the apparatus is 
furnished with a system of valves, so arranged that it 
can be worked as a double effect, either with No. 1 or 
No, 2, or No. 1 and No, 8. The three boilers work 
together under an increasing vacuum, being about 3.9 in. 
to 4.3 in. of mercury in the first, 14.9 in. to 15.75 in. in 
the second, and 25.6 in. to 27.5 in. in the third, the juice 
passing through the eeries until in the third the con- 
centration is finished. The first boiler only receives the 
waste steam from all the engines at the works and which 
is collected into a receiver, and the two others are heated 
by the steam generated from the juice in the first 
boiler. The communicating pipes between all three 
vessels are furnished with traps to catch and retain any 
particles of liquid accidentally brought over in the steam. 
The juice aspirator for feeding the first boiler consists of 
a vertical cylindrical receiver. It ia fitted with two 
gauges, an inlet cock, and a two-way valve by which 
the juice can be directed into the boiler.as desired. The 
arrangement for removing the juice also consists of a 
vertical cylinder placed below No, 8 boiler, and serving 
as an intermediate receiver for a pump which lifts the 
concentrated juice to the filters. It is fitted with a gauge, 
valves communicating with No. 3 boiler, and a two-way 
cock, for putting it alternately in connexion with boiler 
No. 3 for fi it, and with the air for emptying, This ap- 
paratus is completed by tubular condeusers. The 
engineer-in-chief of the sugar-making deparament of the 
Fives-Lille Works is M. Bonnet Emanu 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROVeH, W: 

The Cleveland Iron Market.—Yes' there was a fair 
attendance on ‘Change at Middlesbrongh, and the tone of 
the market was better than it was last week. The quota- 
tions of makers were based on No. 3 Cleveland pig 
at 39s. 6d. per ton. There was a good deal of 
we are glad to hear of a considerable 


having recently been sold. Buyers for — ph 


operation. It is only by a slow process that real improve- 


there is little doubt, and as month after month passes over 

it is generally that the quantity of work on hand | 0 
in the North show an increase. Makers’ stocks are 
being further ae and in the course of afew months 
we may see some of the blast furnaces which have been so | cen 
longidle, relighted. Messrs. and Co. have in their 
warrant stores at Middlesbrough 64,740 tons of Cleveland | being 
pig iron. 

The Finished Iron Trade.—Nobody expects that the 
iron rail trade of the North of England will, for man, 
years, if ever, be in the prosperous condition which it 
enjoyed half a dozen years ago. The steel rail has taken 


plant, and are now plate manufacturers. 
notably Messrs. Bolekow, Vaughan, and Co., have altered 
their tactics with altered circumstances, and are now very 
steel railmakers. Under the a of Mr. 
E. Windsor Richards, the magnificent plant of Messrs. 
Bolckow, Vaughan and Co., at Eston, is — out 
splendid rails. This firm have orders on hand which will 
_ them going for months. Iron founders are fairly 
off for work. One or two firms are as busy as they | fy) i, 

on be 

Engineering and Shipbuilding—On the Tyne and the 
Tees there are many handsome vessels in course of con- 
struction. Marine engineers are busy and bridge builders 
manage to keep their establishments going. 

The Fuel Trade.—All kinds of fuel is low in price and 
plentiful, althongh several collieries are cl . There 
will be no real improvement in the coal and coke trades 
until hei manufactured iron trade is brisk. When activity 


will quickly feel the beneficial effec 





; NOTES FROM THE SOUTH-WEST. 

The Severn Bridge.—During the erection of the staging 
for the two spans of the Ser Severn Bridge over the main 
channel, large vessels will be unable to pass up the river, 
— arrangements have been made for them to pass up the 
canal, 

The Powell Duffryn Collieries.—A reported intention of 
the Powell Duffryn Company to 2 epee a number of their 
collieries has proved ay Means have been adopted, 
during the ~ 9 t few weeks, at the collieries in working | ja, 
order ; on Monday a was raised in the Upper 
Cwmpennay pit for the first time since it was closed. It 
is * that the other pits will soon be in working 
order 

Interference with the Severn Navigation.—A scheme of 
the Corporation-of Liverpool for obtaining a ep oe of 
water from the river Verniew, one of the head waters 
of the Severn, seems likely to meet with opposition. The 
Severn Navigation Commissioners report that the g 
out of the proposal would be fraught with momentous 
consequences to the navigation of the river, and aw are 
taking skilled advice with a view to establishing their case. 


Cattewater Harbour Commissioners. —At the last meet- 
ing the Executive Committee reported that Sie 
Denny had inspected the works on  Yobalf of the Board of 
Trade, that authority to collect further dues was shortly 
expected, and :— Mr. James C. Inglis had been appointed 
engineer, and had entered upon his duties. Mr. Inglis 
stated that 286 ft. foundation Ot the bore my! had been 
aid, and 176 ft. parapet completed, and that the first cross- 
wall, 200 ft. from land, was nearly completed, and prepara- 
tions made for a flight of steps ft. from land. 


Pe yogi yg patent fuel trade has been sl 
ring the week, and oa one mad in this department 
ork y decreased. Tin-plates have been quiet with = 
perceptible alteration in prices. 


The Mines Regulation Act.—For breaches under the 
Mines Regulation Act of 1872, fines were on Wednesday 
a b the Pontypridd stipendiary on Mr. J. Tebb, 
mans the Dinas collieries, of 101. and costs, and 

Lowts, under-overman, of 40s. and costs. Mr. 
Galloway, assistant-inspector of mines, in stating the case 
out of which the convictions arose, said that on — the 
Dinas colliery on the 14th of June, he discovered t 
accumulations of gas there, one of which was at “ sul 
sive point.” 


Devonport Dockyard.—The total number of hired ar- 
tisans at Devonport in February was 2805. The 
number at the middle of July was 3440. The difference, | ° 
575 men, represents the reduction which will now have to be 
effected. The men who entered for eight months, which will 


discharged at the e iration of their term.’ spose Das 





ment will come. That the tide of depression has turned | § 


prevails in that branch of ee oe the North of England | ;; 


be ap. in Heytembat, Eeed. on ones eave, or they will be of 





the 3 
ond "teat at fuet -. The line of the altar steps is broken 
by ae iers, 20 ft. in width, and 95 ft. ey og to 
nied by 8 discharge Poulvert 3 ft in diam 
emp a in diam jipes 
laid down w-water mark. In the epied pon 

poe he pipes built in -—> the purpose of exhausting the 
of water, if any, ig vel to a chamber where there 

are discharge pipes having wells at intervals. The cost of 
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Y | this dock has been about 


The Landore Siemens’ ey - —These works have 
entered ;into a contract to supply steel plates for the 
Government, and in consequence of this and other orders 
increased activity i is noticeable. 





Tue Society A be aang ey yrmm9y = So- 
ciety of Telegrap aE in course of publication 
a catalogue of published books and papers on electricity 
and a compiled a the late Sir Francis Ronalds. 

which con‘ more than 12,000 entries, 

cal will roatity extend to over 600 pages, is believed to 
include every important work and almost every pou! which 
has been published upon the subject of electrici 
ain © & Bose te of its author’s death in 1873. t 
also forms a valuable catalogue of scientific works generally. 
Sir Francis Ronalds devoted the greater part of his life- 
time to its compilation and in . eee of the valuable 
library now in the possession of this Society. It is pro- 
posed, should the number of subscribers be sufficient to 
cover the extra cost for printing, &c., to issue a separate 
brarian’s edition, printed on one side of the paper only, 
for the use of librarians. The price to subscribers of each 
Oe Se ae Se and that of the ordinary 
‘orm 





Tue Nicotaterr Dock.—The followirg paragraph 
appeared in the meray aw or Messenger, July 18, 1878: e 
hear that Vico A it is intended to lift on our depositing 
dock the Vice-Admiral Popoff; this heavy circular iron- 
clad vessel is to serve as the final trial of the dock, after 
which the constructor, Mr. Standfield, is to receive final 
payment. Messrs. Clark and Standfield’s dock, descrip- 
tion of which has already appeared this year in this paper, 


o- has been o no vg oe Fo nk the inti tho opened 
March, in repairing, cleaning ose parts 
of our vessels which are under water. rte 


following is pothe 

list of vessels which have been lifted this 22nd 
(April 3rd) the steamer Lazareff (2700 om. D April, 
steamers Odessa (3300 tons), Pinderacklia, ‘ourok, 
Taman, and the steamer Bombora. In M ng 
Constantine, Pinderacklia (the —— time), the schooner 
Bombora (also the second time), Outka, Redout Kaleh, 
the steamers Vladimir and Elborous. In June, the Kas 
Ereclick, Korshoun, and the Russia (2400 tons ; this vessel 
captured the Turkish steamer Mersina, now ‘the Pinde- 

klia). As an instance of the insignificant quantity of 
coal used by the dock in ny its work, we can state 
that during the month o syn tape and lowering the 
s.s. Casbeck, the s.s. Bavclick. the s.s. Korshoun, and 
s.s. Russia, ‘only 650 poods (about 10 tons) of coal were 
expended.” 





Rarn-Fitoops 1n NortnH Lonpon. —In 4 recent 
issue we drew attention to the state of Holloway and 
Lewisham, resulting from the recent heavy rain- 


up 
On Saturday, August 3, many shops in the Holloway 
hand Caledonian-roads had tho basements filled wit 


Vestry have taken the athas up, urged ef the Preoc 0m 

of scores of ra’ x rere, Mr. ‘igeins, the mgs dea 
ee 

— June Obed: the whale of the of the 


storms of 

sewers in the h were filled with water. ter, emitted from 
those at the lower of Holloway, where it lay at great 
depth in the . The railways and tramways were 


wo | flooded, and all the honses in the neighbourhood of Lower 
fnaniated, with uotmagrecns basements and aan pes 
inun consequent on sewers being inca; 
g off the water. It ap that the northern 
gioval sewer sewer was constru carry off, besides the 
a rainfall of from npg Arbon ps half 
inches in “04 hours. But when the vestry was first = 
stituted, eee ee 
in the parish, while at oye ae Sate salle 
d 2883 It appears, however, that at a 
co’ tively . " cost some alleviation of t! 


an excess of shi ts over the rtion to the smiths, 

the reduction A e ranks of the’ shipwrights will be Tegan eee ab ye phe Fo vy meer eitenities 

sa puael ul sualib tb nondatel he numbers. porer of at least twelve Lac i promt capaci. “i's s 

Newport New Graving Dock.—This graving dock, which , as usual, to throw the 

has just been eek, wes devtgnes by Mr. James remedy on the back of the Metropolitan Board of Worl 

Abernethy, C.E., tho snginniote. to the sovnest requesting them to provide storm relief or in 

Dock Com y, and it has been constructed under the sewers for the 9, rove, storm relief or, intercepting 

superin’ —" Mr. Walsh, resident . Tt was | road. bode fi inhabitants of each. Since Christmas 

begun in July, 1 77, and has veen com in a little 5 have been under constant disturbance for 

py Ney ef Bagh wag John , of Newport, ing or tram lines, and if the main sewers are 

having carried out the work. The dock is situated on the | to be er amended the two roads will soon again 

east side of entrance to the Alexandra Dock, and is | become impassable for any kind of traffic for months to 
come, 
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VNGINE,’ AT THE PARIS 
3RS, SULZER BROTHERS, WINTERTHUR. 


Description, see Page 133.) 
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THE BRITISH ASSOCIATION. 
Tue Dublin meeting of the British Association 
promises to be a success ; at the time of closing the 


reception room on Tuesday evening last more than | i 


1500 members and associates had sent in their names, 
a larger number for the Tuesday before the meeting 
than on any previous occasion, and by Wednesday 
evening some 300 more had been added. This promise 
of a fully attended meeting, notwiths the 
horrors which a long sea voyage conjures up in the 
minds not less than in the bodies of so many People, 
must be attributed to the very many an = 
attractions of Dublin and its surroundings, both for 
the lover of science and the lover of nature. The 
lover of science, when he enters the Irish city, finds 
himself on a congenial soil ; he plunges into a nucleus 
of science, and of philosophical scientific advance ; 
the scientific institutions in Dublin, are asa col- 
lection, unrivalled in any city of the United King- 
dom, and the papers read at the Royal Dublin 
Society and the Royal Irish Academy bear fruit in 
all parts of the world, and the great educational in- 
stitutions of this city, of Trinity College and of the 
Royal College of Science, have upon the lists of their 
professors the names of some of the most eminent 
men of the day. ll the scientific institutions will 
be thrown open to the members of the Association. 
and among the (factories and works in and around 
Dublin to which members are invited are some of 
great interest. Foremost among these will of course 
be Mr. Howard Grubb’s astronomical works at 
Rathmines, where the great telescope for the 
Austrian Government is being constructed, and 
where the great Melbourne reflecting equatorial 
was also made. The celebrated brewery of Messrs. 
Guinness, with its many applications of science, and 
illuminated by the electric light, too 
many points of interest to be over by the 
scientific visitors to Dublin. 

We do not remember to have seen on re Ben 
occasion so long a list of excursions as from 
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choose from this year. There are no less than 
twenty, and most of them are of considerable interest. 
Pa Etre ree 
-» D.C.L., F. was 

in the concert room at the Exhibition Palace 
on Wednesday evening. Yesterday, Thursday, 
there wasa soirée given by the Royal Dub 
Society, which for the number and interest of the 
objects exhibited, was exceptionally brilliant. The 
Society a museum of the highest interest, 
and in addition to the intrinsic interest of objects 
belonging to the Society, there was, thanks to 
the energy amd exertion.of Professor Barrett, an 
extraordinarily fine collection of objects of physical 
science, which included the electrotype fac-similes 
of the historical instruments in the Loan Collection 
at South Kensington. To-day, the first of the 
evening discourses will be given by Mr, G,. J. 
Romanes, F.L,S., ‘‘On Animal: Intelligence,” and 
Saturday will: be .the first day for excursions. On 
Monday evening Professor Dewar, F.R.S., will-de- 
liver the second address, which will be upon “Dis 
sociation or Modern Ideas of Chemical Action.” 
On Tuesday evening a conversazione will be given 
by the Royal Irish Academy, at which some very 
interesting a experiments will be shown, and 
the visitors will have an opportunity of seeing the 
splendid collections illustrative of the early archx- 
t) osy of Ireland, which are the property of the 
Academy. On Wednesday, A Qlst, will be 
held the concluding general meeting of the Associa- 
tion, and the following Thursday and Friday will be 
devoted to excursions, 

The Association is this year particularly well 
honoured, as all the sections will be accommodated 
within the precincts of Trinity College, and as the 
reception-room, dining-hall, and office are within 
the same building, much time will be saved by the 
members and officers of this meeting. The whole of 
the arrangements were placed under the direction 
of Professor Haughton, F.R.S., and he seems to 
have omitted nothing that could conduce to the con- 
venience of the Association or the comfort of its 
members. 

The business of the Association commenced on 
Wednesday at 1 o’clock by a meeting of the General 
Committee, atwhich the retiring President, Professor 
Allen Thomson, took the chair. Mr. Griffith, theas- 
sistant-general secretary, — read the minutes of 
the last meeting (held at Plymouth last year), 
Captain Douglas Galton, C.B., F.R.S., one of the 
general secretaries, read the report of the Council. 

The report having been approved by the General 
Committee, Professor Willlamso m, F.R.S., the 
igeneral treasurer, then read the treasurer’s ora 
for the past year, from which we select the follow- 
ing figures: Payments from life compositions made 
at the —_ meeting and since, 268/.; from 
annual subscribers, 6567. 4s. 3d.; from associates, 
446/. ; and from ladies’ tickets, 283/,; anda balance of 
(1734/. 148. 11d. is handed over from last year’s 
accounts. Captain Douglas Galton then read the 
list of sectional officers proposed for the present 
meeting, and this drew forth a humorous little 

from Professor Haughton, who explained that 
his more social duties connected with the comfort of 
the members would prevent his upon him- 
self the duties of vice-president of Section A. The 
names pro were approved by the meeting, and 
Mr, Griffith having the list of gentlemen pro- 
posed by the Council to serve upon the Committee 
of Recommendation, the meeting was adjourned till 
Monday next. 

Among the most eminent members who have 
already arrived we notice the following: Dr. W. 
Spottiswoode, F.R.S., the new President, Sir J. D. 

ooker, K.C.B., President of the Royal Society ; 
Professor Williamson, Mr. James Glaisher, F.R.S., 
Mr, J. W. L. Glaisher, F.R.S., Mr. E. W. Cooke, 
R.A., F.R.S., Mr, Edward Easton, C.E., Mr. J. 
ogres ae ert a ao wy 

\ effrys, F.R.S., Mr.{Spence Bate, F.R.S., 
Mr. ©. Brooke, F.R.S., Mr. Romanes, F.R.S., Mr. 
W. H. Preece, C.E., Dr. Gladstone, F.R.S., —— 
Burnaby, Captain a Galton, F.R.S., Professor 
Jas. Thomson, F.R.S., Dr. Oliver Lodge, Professor 
Silvanus Thompson, Mr. a Clarke, F.R.S., Mr, 
Pengelly, F.R.S., Professor Huxley, F.B.S. 





Ix a recently iaued report of the Bowrd 

a recently issued re e d of 

for the year 4 Decenbes 31, 1877, in rato 
the share and loan capital, 





which the members of the Association have to 


traffic in and 
goods, working expenditure, and net profits of the 


railway companies of the United exhaus- 
divs deake chataicdenene ata eae 
collect the following assome of the most interesting 


of our railway system. 
The total for the United in 1877 
was 17,077 miles, including 12,098 miles for Eng- 


land, 2776 miles for Scotland, and 2903 miles for 
Ireland. The total increase of 1877 over 1876 was 
205 miles, or about at the same rate of the two 
= years. The increase in England was 
09 miles, 50 miles in Scotland, and 46 miles in 
Ireland; The mtage increase was-1.3 per cent 
in 1876 and 1876, and 1.2 cent. in 1877. 
' ‘The total nominal capital at the end of December, 
1877, amounted to 674,059,048/., against658,214,776/. 
in 1876, giving an increase of 15,844,272/., or about 
9.4 per cent., being a smaller rate of increase than 
in the:previous year. But the capital mile of 
railwa: shows an increase. 1871 it 
amounted to 35,943/, and went on-increasing each 
year until 1876, when it amounted to 39,012/. per 
mile, and in 1877 to 39,472/.. From this it 
that there is a steady increase in the capital cost 
mile, part of which may be traced to the necessity 
of increase in sidings and other line accommodation 
to meet constantly increasing traffic. 

The princi; of the increase of capital in 
1877 was due to that of the guaranteed and preferen- 
tial, as distinguished from ordinary stock ; and also 
in the loans and debenture stock. The amount of 
the teed and preferential capital in 1877 was 
237,048;1537., or an increase of 8,140,161. over 
1876, while the amount of loans and debenture stock 
was 171,969,662/., or an increase of 4,671,761 over 
1876. It appears that the transformation of loans 
into debenture stock, which has been going on for 
some years, still remains a most important fact. in 
—— progress. yee me A now 80 —_ in 

© aggregate, as to Oro’ manageable. 

In regard to interest and dividend it aj that 
the total receipts from railway. working, ex- 
cluding miscellaneous receipts, amounted in tbr 7 to 
60,644,0577., or an increase of about three-quarters 
of a million over 1876, The worki ape 
was 32,820,095/., or an increase of 347,866/.; while 
the net earnings amounted in 1877 to 27,828,962/., 
showing an increase of 378,823/. over 1876. This 
last increase is at the rate of 1.4 per cent., while 
the increase of capital was about 2.4 per cent. The 
result is that, in spite of the increase of the net 
earnings, there is a small reduction in their propor- 
iat the total = me loan re xray — pre- 

—_ are for the net earnings ways 
alone, But ing miscellaneous items to give a 
total does not exhibit any important alteration 

in the ratios. 

In consequence of the increase of capital in 1877, 
med pemeen of the increased net to the 
total share and loan capital was lower, 4.82 

— as com: ” — 4.36 pesistors ‘tights 

ence the position way pro i 
deteriorated in | 1877. But if 1877 be compared with 
1872 and 1873 the decline is more important, The 
total interest and dividend for 1877 was 29,855,4157., 
wibiednedl my rag we 4.43 per cent. as com 
with 29,115,350/., being net a from railway 
working alone, or 4.32 per cent, Of this total of 
29,855,4151., the sum of 7,301,920/. was paid to 
loans and debenture stock ; 10,604,901/7, as interest, 
&c., on guaranteed and preferential capital, and the 
payment on the ordinary capital was 11,948,594/., or 
4.51 cent. against 4.52 in 1876. Without 
en Se ee ee eee 
report, it appears that not only is the ene A - 
ment about 44 per cent., but the greater the 
capital receives a dividend ranging from 3 to 4 per 


cent. as a minimum, rising to 6 or 7 per cent, as a 


maximum. 
In regard to traffic, &c., the report furnishes 
some very in details, It that the 


increase of receipts for 1877 was in prett 
equal pro ns between the passenger and goede 
traffic. The receipts from passenger traffic were 
26,534,1102., or 370,559/, more than in 1876; of 
goods traffic the receipts were 34,109,947/., showing 
an increase of 855,680/. The passenger train mile- 
“ge was 109,675,000 miles, or 34 per cent, over 
1876; the goods train mileage was 107,400,000 
miles, or 14 per cent, more than in 1876. The 
a r train mile from rs fell from 
58.6 1876 to 57.444, 


in 76, and 76.68d. in 1877. The 





intesans ts the 
venues toate das inst rannitol is bof 
pone dividends, sud eumsparing tee thictive oalns 
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06d.) with that of 1877, as given above, 

in two years. 

on the returns 
of travellers, it appears that 

decrease both in number and 


x -class 
cent. over 1876. There seems 
the opinion and facts con- 
great additional work is 
on railway companies by the increase of 
-class traffic, at the expense of other 
classes. Scotland, contrary to the experience in 
En, myer Treland, cee wees save oe increase 
of t-class passenger receipts and journeys. 
Generally, however, it is evident that third-class 
traffic has a tendency to increase yearly. From a 
variety of causes, therefore, of which the Midland 
abolition of second-class carriages was only one, the 
third-class passenger traffic grows out of all propor- 
tion to the others. 

In regard to traffic, the increase in 1877 on 
1876 was but 355,630/. on a total of 34,109,947/., or 
about 1.1 per cent. The changes are so insignificant 
as to require no comment. The mineral traffic 
seems to increase more rapidly than the general 
merchandise traffic, taking an average from 1872 to 
as inclusive. ce n ani ; 

ee Oy @ working é iture it appears 
that while the receipts per panenger train mile have 
fallen off, as already noticed, as have also the goods 
traffic mile, in 1877 the expenditure per train mile 
was slightly lowered. But in spite of some economy 
in working, the net result per mile run was less in 
1877 than in 1876. In the gate the net 
earnings increased in 1877, but was because a 
great many more miles were run, so that a less 
return per mile yields at last a rather larger sum. 

It.appears that the diture train mile in 
1877 showed 35.82d., of which 7.52d. was for main- 
tenance of way; 8.99d. for locomotive power; 
10.88d. for ic ; and miscellaneous 
8.43d.; showing an increase of 5.80d. per mile over 
1870, when it stood at 30.02d. per mile. It may be 
here observed that the difference of a penny per 
train mile amounts annually to about a million 
sterling ; and of one per cent., in the proportion of 
expenditure to receipts, to about 600,000. Thus 
there would be an enormous addition to the net 
railway earnings, if the companies could get back to 
the average of expenditure in 1870. It must be 
borne in mind, however, that while the preceding 
averages are for the whole of the railways in the 
United Kingdom, the greatest differences are 
observable in regard to particular companies. In an 
appendix to the report, pew Nae tables, are two 
rt wy 13) in which these differences are minutely 
sta 

Generally, it may be stated, that for the whole 
of the United Kingdom, the rate of increase of 
traffic was lower last year than it had been for many 
ee years, in fact since 1858. Taking the last 
ew years, 1874 gave an increase of 2.20 per cent., 
1876 one of 1.59, and 1877 one of 1.21 per cent., 
while in other years the increase reached in 1864, 
9,18 percent. The rate of increase in 1874-77 in- 
clusive was a mean of 2.16 per cent; while the 
average increase of each year, over 1876, since 1858, 
was 4.65 per cent. 

In regard to rolling stock, various details are given 
in the report. The number of locomotives in 1877 
was 12,767, or 0.75 per open miles to 0.74 in 1876. 
The number of = oe —_ was 
27,729, or 1.62 per open mile, com with 1.61 
in 1876. Other vehicles attached to er trains 
were 10,731, or 0.63 per mile as 0.62. 
Goods, mineral, and wagons of all kinds were 
363,672, or 21.30 per mile, against 21.11 in 1876; 
a wagons, &c., amounted to 11,257. 
The total of vehicles, excluding locomotives, in 
1877, was 413,389, or 24.21 per mile, compared with 
23.98 in 1876. The increase of rolling stock in 
1877 in part accounts for the inqreased capital 
expenditure in that year, and already alluded to. 

n conclusion, we may adopt, with some trifling 
alterations, the summary afforded by the officers of 
the Board of Trade inr to the railway working 
of the United Kingdom in 1877. The extent of the 


E 


system has been increased very little during the year, 
only 1.2 per cent., the double mil ving in- 
creased only 0.7 per cent. The ca at the same 
time 2.4 per cent., and the mile open 
has i e capital, 


increased 1.2 per cent. 
however, has increased more slowly than the 
capital, or only 1.2 percent. At the same time, the 


we eteg abe artaan oor one 1.2 per cent., or rather 
than rate of increase capital ; but the 
working expenditure has increased more slowly still, 
or only 1.0 per cent. ; so that the increase of net 
earnings is 1.5 percent, The receipts, expenditure, 
and net earnings per train mile have all decreased 
slightly. The result is (1) a slight diminution of 
the mtage of net earnings on the whole capital, 
viz., from 4.36 to 4.32 per cent.; and (2) a slight 
diminution of \the dividend paid on the ordinary 
capital, viz., from 4.52 to 4.51 cent. These are 
the results in a year in which the increase of traffic 
— ata a rate _ at — time since 1858, 
e average rate having been in that period 4.65 per 
cent., while last year it was only 1.21 per cent. 
They are also the results at a time when the rate 
of working expenses is at a high level compared 
with the whole period prior to 1872. The result to 
railway capitalists in the circumstances cannot be 
deemed unfayourable on the average, though the 
average is, no doubt, composed in part of some un- 
favourable extremes. As regards the public use of 
railways, the facts stated as to the increase of third- 
class traffic, as well as of minerals and goods con- 
veyed, would a to show that that use has been 
increased in 1817 in a greater degree than the return 
to the owners of the railway system. To this we 
may add that, despite the discouraging state of our 
textile, metal, and other manufactures, the great 
increase of our imports’ over exports, the t re- 
duction in the price of the raw material of nearly all 
kinds produced in the country, especially coal and 
metals, the railway shareholder may safely con- 
clude that, with the return of p rity in trade, 
his prospects have great chances of improvement. 








ANOTHER TELEPHONIC DISPUTE. 
Waite Mr. Edison and such allies as he can call 
to his side among the more ignorant or less scrupu- 
lous American journals are ing the diction- 
aries and racking their brains to find new and 
sufficiently opprobious epithets with which to defame 
Professor Hughes and . Preece, another inter- 
national quarrel has sprung up on a kindred subject, 
but fortunately, in this instance, theories and not 
reputations are assailed. We may summarise the 
circumstances of this new difficulty. In the month 
of March last, the Comte du Moncel, in recording the 
various experiments that had been made up to that 
date with the telephone, concluded: his remarks by 
saying that the reproduction of in the receiv- 
ing instrument, should be attributed to the mole- 
cular vibrations determined in the magnet and its 
armature represented by the diaphragm, under the 
influence of successive varying magnetic impulses 
resulting from the undulatory current transmitted, 
but that the réle of the diaphragm was especially 
to — the magnetic effect of its reaction 
on the bar, a reaction which permitted articulate 
sounds to be produced. Some time after, M. Navez, 
in a memoir to the Royal Academy of Bel- 
ium, in April, 1878, — this theory, denying 
the ibility that a telephone without an iron 
diaphragm could reproduce sounds, and attributing 
the whole effect to the vibrations of the = Fey 
vibrations which, according to him, would be de- 
termined by the effects of attraction. To this me- 
moir M. du Moncel replied by a note in which he 
showed that according to many experiments made 
by a number of men of science amongst others 
Spottiswoode, Blyth, Edison, Preece, Warwick, 
Rosetti &c., a telephone wiihout a diaphragm could 
not only] reproduce sounds, but even articulate 
sounds, very slight it is true, but still perceptible, 
and that their effects were of the same nature as 
those discovered by Page in 1837, in the electric 
rods, and investigated in 1848 by De la Rive, Wert- 
heim, and M. Matteucci. As to their explanation he 
inclined to that given by M. de la Rive. He concluded 
by asking how it could be reasonably admitted that a 
current not stronger than that of a single Daniell 
element, having traversed 10,000 kilometres of 
telegraphic wire, a current which could produce a 
deviation only on a Thomson galvanometer, could 
have power sufficient to vibrate mechanically and 
by attraction an iron diaphragm like that of the 
telephone. To this note M. Navez replied by a new 
memoir, in which he stated that he did not deny the 
existence of the effect discovered by Page and 
— by De la wot he meene ene that a 
one without a diaphragm co’ ace ar- 
tioulate sounds, and be maintained his view. of 


M, du Moncel in reply to this, said, that as the 

ion of arti sounds depends solely 
on the variations in intensity of the current de- 
termined by the transmitter, a telephone without a 
diaphragm can ‘ speech at the moment 
when the transmitter is under suitable conditions, 
and the transmitted currents sufficiently intense ; and 
that the vibrations which uce them may be either 
transverse or longitudinal. In support of the theory 


of De la Rive, he quoted a curious iment of 


M. Guillemin, which shows that by the molecular 
contractions effected under the influence of mag- 
netisation, a rod of iron bent by a weight can 


straighten itself at the moment magnetisation. 
He added that even should the diaphragm be slightly 
moved, that this would not affect his hypothesis, 
seeing that it was impossible to conceive of a 
vibratory motion without a displacement of surfaces 
in both directions. M. Navez again replied to this 
note, and his reply is highly interesting from the 
number of experiments he cites, His conclusions 
are summarised as follows : 

1. The Bell telephone, as generally constructed 
and employed, reproduces sound in an extremely 
feeble manner, even if those sounds are intense, 
when the receiving instrument works without a 
— “ 

2. Under exceptional conditions of telephonic pho- 
nation and audition the sound of the }human voice 
can be reproduced by a receiver without a plate ; 
but this reproduction is so weak that it is impossible 
to determine if there is or is not articulation. 

3. The intensity of sound reproduced, differs not 
only in the amplitude of other vibrations, but also 
on the vibrating surface, 

4. The useful vibrations of the plate are trans- 
versal, and are produced by the variations in the at- 
tractive force of the bar and the reactions due to 
the elasticity of the plate. 

In answer to this last communication M. du 
Moncel has addressed a note to the Academy in 
which he deals very fully and ably with the whole 

uestion, and brings the discussion up to the present 

te. This reply will be found on page _ 42. 





THE BEIRA ALTA RAILWAY. 

TueE Société Financitre, of Paris, have secured the 
concession for the construction and working of this 
important Portuguese line, and signed the contract 
with the Government on the 3rd inst., after having 
deposited 60,000/. in the Bank of Portugal as 
guarantee or caution money for the due fulfilment of 
the conditions of the same. . 

The line will commence by a junction with the 
Northern Railway, at Pampilhosa, a few miles 
north of Coimbra, and after crossing the Busaco 
range will follow the valley of the Mondego to 
Guarda, and terminate at Villar Formoso, on the 
= ogee frontier. Although the total length is only 
125 miles, the line is of considerable importance, 
not only because it will open out a fertile and well- 
populated district, at ee without railway facili- 
ties, but when extended to Salamanca, it will form 
the missing link of the direct or International route 
between Lisbon and Paris by the North of Spain. 
The present railway communication between the 
two capitals, vig Badajoz, Madrid, and Bayonne, is 
1449 miles in length, whilst by the Beira Alta line it 
will be 1171 miles; showing the important reduction 
of 278 miles in the distance. 

According to the terms of the contract, the 
concessionaires bind themselves to commence the 
works, for a single line of rails, within three months 
from the date of same, and to have it finished, 
fully equipped, and open to public traffic in four 

ears. ‘The Government gives the State lands and 

uildings which may be required for its construc- 
tion ; an exemption from Custom House dues on the 
machinery, — fuel, and all materials imported ; 
exemption for twenty years from every class of 
— or municipal import, excepting a “transit 

uty” on fares and rates for passengers and goods, 
the amount of which is limited to 5 per cent. ; and it 
further stipulates that no parallel line shall be made 
within a distance of 25 miles on either side. Further, 
the Government grants a cash subsidy of 8225/. per 
mile, payable in instalments as the work progresses, 
whilst the total cost of the line, according to the 
lans and estimates pre by the State engineers, 
18 11,719. per mile. e concession includes also 
a short branch of 1} miles from the Coimbra sta- 
tion into the town to provide a more convenient and 








total/ the vibration being due to the attraction of the 


diaphragm. 





central station. 
The line will have fifteen stations, three tunnels 
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of 3018 ft., 1443 ft., "and 837 ft. vely ; eleven 


viaducts with a united length of 5643 ft., 


and the total quantity of earthwork to be shifted to 
embankment is 10,171,000 cubic yards. 

The term of the concession is 99 after which 
the line, with the exception of the rolling stock, 
reverts to the crown, 


g 





ON THE REMOVAL OF RIVER BARS BY 
INDUCED TIDAL SCOUR. 
By I. J. Many, C.E. 
(Continued from page 19.) 

Previous to the construction of the Great South 
Wall, Captain Perry, in the year 1725, had proposed 
that a harbour should be constructed at Sutton, 
which is situated on the south-west side of the pro- 
montory of Howth, and distant from Dublin about 
64 miles, This harbour was to provide accommoda- 
tion for vessels drawing up to 12 ft., and to be con- 
nected with the city by means of a canal, the 





cargoes being conveyed by barges to and from the 
metropolis. 
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Captain Perry’s scheme seems to have engaged 
considerable attention at the time, but was not 
adopted, being manifestly defective, forthe depth on 
the bar being then 6 ft. at low water, and the rise of 
spring tides from 12ft..to 14ft., vessels drawing 
12 ft could enter the harbour at high water, — 
when a heavy sea was running on the bar, The 
delay and expense attending the transhipment of 
the cargoes, and the cost of maintaining the canal, 
were also fatal objections to this project. 

With reference to the older charts, it may be 
stated that before the publication of Captain 
Grenville Collins’ chart in 1693, the only maps 
of the British coasts were made by the Dutch, and 
were both deficient in detail and inaccurate. In 
1725, Gabriel Stokes published his chart in con- 
nexion with Captain Perry’s scheme before alluded 
to.. In 1762 a plan of the bay, &c., was made 
by Murdoch McKenzie, which was not published 
until 1775, and a survey made in 1800 by John 
Cowan showed in a general way the state of the 
harbour... In the same year the va Bs harbour 
of Dublin were surveyed by Captain William Bligh, 
under the direction of the Admiralty. This chart 
contains a large amount of information, and is 
much more complete than any of those which pre- 
ceded it. 

The amount of the alterations caused by the great 
south wall in the river channel and adjoining sand- 
banks cannot be determined with any great degree 
of exactness owing to the deficiency of information 
given on the older charts. The general effects 
produced may be briefly enumerated as follows : 

1. The ebb and flood currents which formerly 
flowed over the South Bull were confined and 
diverted into the direction of the river channel, 
which was thereby slightly deepened. 

2. The South Bull was prevented from further 
encroachment on the river. 

3. The esturial portion of the river was sheltered 


from the south south-east winds. 





4, A slight alteration was 
small ion of the south end of which was 
ed while the north end became proportionately 


lower. 

5. The South Bull being deprived of the back- 
water from the river and harbour, an extensive 
dry bank was thrown up at the north-western end 

pe of easterly winds on the finer particles 
of san 

6. The water of the bay along the east edge of 
the South Bull was deepened. 

It is also stated that the North Bull was beaten 
back to the northward, but that this effect was 
counteracted by the backwater from the estuary 
which washed it down again. Although these 
effects were decidedly beneficial, the navigable 
portion of the river still remained in an extremely 
defective condition and the great obstruction caused 
by the bar was unaltered. 

The conservancy of the port was, by an Act of 
Parliament, placed under the control of the Corpora. 
tion for Preserving and Improving the Port of 
Dublin, in the year 1801; shortly before this, 
however, the increasing necessity for a further 


a 
d 








improvement of the harbour occupied the atten- 
tion of the Directors-General of Inland Navi- 
gation, who consulted several of the highest 
engineering and nautical authorities on the subject. 
Among others who were requested to furnish fi D8 
and reports, may be mentioned Sir Thos. Hyde 
Page, R.E., Messrs. Rennie, Huddart, Jessop, 
Bligh, and Corneille. The object to be gained was 
beset with many formidable difficulties, An in- 
significant river discharged itself into an extensive 
estuary filled with sand, its course through which 
for a distance of three miles was extremely shallow 
and tortuous, some parts of the channel having a 
depth of only 2 ft. or 3 ft. at low water, while about 
half a mile seaward of the harbour entrance lay the 
extensive sandbank forming the bar, the de on 
which was only 6 ft. at low water. The difficulties 
of the case were fully recognised at the time, Mr. 
Rennie stating in his report dated March, 180], that 
‘‘the improvement of Dublin harbour is perhaps one 
of the most difficult subjects which has ever come 
under the consideration of the. civil engineer.” Re- 
serving for a more detailed account the plan which 
was finally adopted, and which was originated by the 
Corporation for Preserving and Improving the Port 
- mand n> notice Rag some of the ay 

ans pro’ may not be uninteresting; they are 
Embodied ina Report of the Director-General of 
Inland Navigation presented to the Lord Lieutenant 
of Ireland in the year 1801, and will be better under- 
stood by reference to the small sketch-map shown 
in Fig. 6. Sir Thos. Hyde Page, to judge from his 


report and plans, seems to have considered the re- | part 


moval of the bar as hardly feasible; he proposed, 
however, that ‘‘a portion of the bar in the bay 
might be raised above high water by means of 
fascines and stones, with some small old vessels 
filled with the same kind of materials, and sunk 
into the body of the work to form an island, 
which would be attended with great advantages, 


produced in tho. bar, | and. 


causing deeper water.” In addi 
pro) to build = walls on the north side 
of the river, following the irregular line of low 
water. Neither of these plans appears to have 
with favour, and indeed it is 
conceive how the conversion of 
into an island could assist the navigation, on the 
contrary, it would seem more likely that a nucleus 
would thereby be formed for the additional accumu. 
lation of sand, &c. 
Page himself evidently did not any yery 
considerable improvement to result from the pro- 
posed operations, for shortly afterwards he furnished 
a plan for the construction of a harbour at Sandy- 
cove Point, on thesouth sideof the bay. ‘This harbour 
was to form an WE ay communicating with 
Dublin by means of a ship canal carried across the 
country to the west side of the city. He also recom- 
mended the Cd pea of Dalkey Sound, so as to 
render it capable of affording shelter to inward and 
outward-bound vessels, and the formation of a 
harbourat Ireland’s Eye, on the north side of Howth, 


for the same parpee. 

The position of Sandycove Point at the entrance 

to the bay, where there is a depth of from 5 to 8 
fathoms at low water close to the shore, and sheltered 
from the prevailing S. and S.W. winds, was well 
selected for a harbour of refuge, but the project of 
a ship canal practically igno the mebeied entrance 
to the port, and involved great outlay both for con- 
struction and maintenance, 
The pro canal was to be supplied with water 
from the Grand Canal, which connects Dublin with 
the River Shannon, the surface-level to be the same 
is that of the Grand Canal Harbour, at James’s- 
street, and the depth 24 ft, 

In the words of the report “a basin for ships 
will be proposed near the Grand Canal, from 
which the same level will be carried by an 
aqueduct over the river Dodder, near Milltown, 
and from thence on the same level across Mount 
Merrion-avenue, passing near Stillor; Obelisk 
and Monkstown Church, to the falling ground 
near Sandycove Point, where locks will com- 
municate with an entrance basin, and the dee 
water in the Bay of Dublin, and be so construc 
that ships may enter and leave the canal from the 
time of half-flood to half-ebb. From the ship basin 
near the Grand Canal, a branch will communicate 
by locks with the river Liffey.” 

The estimates for the works proposed by Sir 
Thomas Hyde Page, are as follows: 


£ 284 

Total ostimate for Dalkey 246,796 16 0 

Sandycove piers ... sea «. 1,204,805 12 0 

Ireland’s Eye and Howth __... 86,400 0 0 
North training wall (7000 linear 

y' eRe eee .» 168,000 0 0 

Bar and a lighthouse at Dalkey 79,000 0 0 


The project of a ship canal seems to have been 
favourably received, and indeed was revived so late 
as the year 1833, shortly after the construction of 
Kingstown Harbour, which is about one mile to the 
westward of Page’s proposed harbour at Sandycove. 

Captain Bligh and Captain Corneille toth recom- 
mended a continuous training wall on the north side 
of the river nearly parallel to the Great South Wall. 
It was intended “ to be continued from the present 
(1800) end of the North Wall in the direction of a 
re curve, dividing the waters without giving the 
ebbany resistance or any inclination but such as 
it has already.” The chief result to be expected 
from this wall would manifestly be the confining of 
the back-water from the upper portion of the river 
more to the channel, which might have produced 
some improvement by deepening the then existing 
shoals, Its effect on the would A arvaare.< have 
been inappreciable owing to the insufficient quantity 
of backwater. 

The elder Rennie, whose report and plans were 
furnished in conjunction with Captain Joseph 
Huddart, ovgeee to have availed himself of the in- 
formation and ideas contained in the various schemes 
presented by his predecessors, and states his belief 
that the improvement of the port could be best 
effected and easier access obtained to the quays of 
Dublin by making an entrance harbour in another 
of the bay, so far removed from the bar as to be 
uninfluenced by it, and where there would be a suffi- 
cient depth at low water, carrying the traffic thence 
by a ship canal to the city. pproving of Captain 
Perry’s scheme he also recommended a harbour at 
Sutton capable of accommodating vessels drawing 


14 ft., having an area of abou tfive acres, and commu- 








confining the current to certain lines of direction, 


nicating with the city by means of a ship canal 160 ft. 
in width at the surface, 80ft. at the Vothens, with 
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his estimate for the entrance basin and ship cana 
to. Dublin amounted to 490,000/, exclusive of the 
necessary dock accommodation at the city end of 
the canal, Captain Huddart did not agree with 
Mr, Rennie as to the eligibility of the proposed site 
at Sutton. ad 
Mr. Rennie also approved of the plan originally 
proposed by the Corporation for preserving and im- 
proving the port, namely, the construction of a 
north pier commencing on the Clontarf shore and 
terminating about 300 yards from Poolbeg Light- 
house, but in order to increase the scour on the 
bar he proposed to extend the Great South Wall 800 
yards, and the north pier 1100 yards, both in an 
easterly direction ; also to a wall or embank- 
ment across the South Bull, enclosing a scouring 
basin of about 1300 acres (see Fig. 6), the water 
from which could be discharged into the river channel 
where found most desirable. The total estimate for 
these works was 656,000/. 
Sir John Rennie states that by this outlay Mr. 
Rennie anticipated that it would be possible to in- 
crease the depth on the bar to such an extent as to 
obtain from 8 ft. to 9 ft. at low water, and although 
the cost might seem disproportionate to the result, 
he argued that if it could not be obtained by a less 
sum, the importance to the trade of Dublin of such 
an increase of depth was sufficiently great to war- 
rant the outlay. 
(To be continued.) 





CANADIAN RAILWAYS.—No. VIII. 

Quesec, MontreaL, Orrawa, AND OCCIDENTAL 

RaILwAY—(continued). 

Forty years ago the site of Ottawa city was an 
unproductive farm, but its history was associated 
with that of the public works of Canada long before 
its selection as the seat of Government for the 
Dominion. Immediately after the close of the 
American war of 1813, the subject of a canal to 
connect the Upper Lakes with Montreal was taken 
into consideration, and in 1815 Colonel Jebb, of the 
Royal Engineers, reported favourably of the Ottawa 
Valley route to near the site of the present city, 
thence to Lake Ontario by improvementsto the Rideau 
and Cataraqué rivers. About two miles below the 
Great Chauditre Falls of the Ottawa, two lovel 
‘* curtains” of water fall over a perpendicular roc 
45 ft. high into the motionless bosom of the river 
below. This, divided by a wood-crowned islet in 
the middle of the stream, is the mouth of the 
Rideau river, and a mile further up the Ottawa, 
the perpendicular rocks, now surrounded on the 
right by the Parliament buildings, are cleft to the 
water's edge by a ravine, up which a Neptune's stair- 
case of eight cut stone locks, rising 82 ft., marks the 
commencement of the Rideau Canal. ‘T'wo miles 
from these locks the canal joins, and becomes one 
with the river, and 126 miles from Ottawa the 
Cataraqué river, wedded to the Rideau by a short 
canal of 1} miles, quietly disembogues into Lake 
Ontario at the city of Kingston, The works were 
executed by the Imperial Government at a cost of 
800,000/., under the charge of Colonel By, and the 
first steamer through May 29, 1832. The 
elevated plateau, which overlooks the chain of locks, 
was reserved for a fortress to command the access 
to the canal, and the land round this subsequently 
became a leading village on the Ottawa, called By- 
town, after the engineer who executed the canal. 
The capital of Cauada had, up to this period, been 
by no means a definite expression. The Govern- 
ment, originally established at Quebec, had been 
removed to Niagara, to Toronto, to Montreal, and 
on the union of the provinces in 184] was summoned 
to meet at Kingston. Thence it migrated to Mon- 
treal, and was afterwards alternately at Quebec and 
Toronto, changing each four years, until, in 1857, 
an 8 was presented to Her Mejesty, praying 
her to select some one place as the permanent seat 
of Government, and her choice of Ottawa (formerly 
Bytown) was officially communicated in March, 1858. 

though the subject of severe criticism at the time, 
the almost prophetic wisdom that guided this 
selection, has year since been more appreciated. 
The site selected for the Houses of Parliament was 


the old Barrack Hill, overlooking Colonel By’s| i 
canal, and a more commanding situation for public 


buildings of this magnitude and object it is impossible 


acres i t, 
with the the enclosed le 
covering over 9 acres, is flanked on the east by 
ravine utilised for the canal, and on the north looks 
down from a bold rocky escarpment, 160 ft. above 
the waters of the Ottawa, into which it projects, and 
commands in one noble panorama the great Chau- 
digre Falls directly in front, with the rapids above, 
and the boiling eddies below, spanned by the airy 
suspension bridge, the great sawmills of Hull on 
the opposite shore, and the acres upon acres of sawn 
bo waiting transhipment to the American 
market. 

The great “lumbering” business of Ottawa (all 
sawn timber, or boards, is here called “ lumber”) 
has been developed by the very cause that interrupts 
its navigation, and the Falls of the Chaudiére have 
been brought into subjection for the purposes of 
trade, their strength utilised, their violence tamed 
by engineering devices probably seen-here under as 
perfect control as it is possible. Of all the public 
works of Canada none have been pecuniarily so re- 
munerative, and returned so good an interest upon 
the investment, as the Ottawa slides. Since the 
Union of the Provinces in 1841, to the date of con- 
federation in 1867, Government expended nearly 
1,500,000 dols. in slides, booms, and piers to facili- 
tate the descent of timber over the falls of this 
river and the St. Maurice. During the same period 
they returned a net revenue of 411,000 dols., or 
about 4 per cent. on their cost, and since then they 
have paid fully 5 per cent. per annum upon the 
outlay. 
A timber slide over one of these large falls is a 
long wooden trough, 26 ft. wide and about 4 ft. 
deep, so laid as to have about 18 in. to 20 in. in 
depth of water constantly running through it, and 
at an angle of about one vertical to five horizontal. 
Long converging booms, resting against piers in the 
river above the falls, guide the rafts, usually about 
22 ft. in width and 90 ft. long, into this trough, 
through which they pass at a speed slightly 
bewildering to an amateur passenger. At the foot 
of the slide they are caught upon a species of floating 
gridiron of Seber, which fastened down underneath 
the apron of the slide at one end, floats obliquely 
3 ft. or 4 ft. out of water at the other or outer end. 
The raft striking and depressing this floating 
arrangement is ly borne up in front by its 
buoyancy, and glancing off assumes its horizontal 
position, and goes on its way rejoicing with an added 
impetus down the lower reach of the river. The 
-% real danger is in missing the entrance of the 
slide at the upper end, and occasionally a bad acci- 
dent happens when, by a breakage in a boom, or 
from any other cause, a raft becomes unmanageable, 
and drifts into the current over the falls; but these 
accidents are now only rare, and for some years 
the Chats, Chauditre, and Shawenegan have been 
as safely navigated as any rapid on the river. At 
the Chaudiére Falls there isa slide on each side of 
the north branch of the river ; booms, piers, aud pro- 
tecting arrangements almost by the mile guide the 


to conceive. The plot of 
buildings 


land, 30 acres in extent, | rising 


ation, The railway is intended to con- 
tinge up ‘Ottawa’ 50 tniles beyond Aylmer to 
Portage du Fort, still kéeping on its northern shore, 
and at some intermediate point between Aylmer and 
this the river will be bri to connect it with the 
Canada Central and the and Pembroke 
Railways, both of which on the Ontario side of ‘the 
river are working up to the as yet unsettled point 
where the Pacific. Railway .will.-commence. irty 
miles above Aylmer ,the. railway. will command a 
view of the glorious cascades of the Chats. This is 
one of the grandest bursts of water in the world. 
The river above the Falls is over a mile wide, and 
here a huge ledge of limestone, nearly three miles in 
length, thrusts itself obliquely across the river and 
bars its passage. Over this obstruction it pours its 
vast volume of water from a height of 50 ft. or 60 ft. 
into the tranquil Lake Duschéne. At high stages of 
the river there are as many as thirty-three distinct 
water falls, separated from each other by wooded 
islands, and each the size of an ordinary river which 
alone in other countries would command the admira- 
tion of crowds by its picturesque beauty. The 
islands, between the es are covered with foliage 
which overhangs the water, and completes a scene 
that for extent, beauty, and breadth of magnificence 
is probably unequalled. This miracle of loveliness, 
hidden for ages in the embowering forests of the 
je aed Ottawa, will be one glorious gem of colossal 
p endour snatched from obscurity by the opening 
this t highway. The Chats Lake at the head 
of the Falls is again a noble sheet of water, and the 
whole distance to Portage du Fort passes through a 
mapa ty expanse of lake and forest unequalled 
or sylvan beauty in any part of America. 
Portage du Fort, the terminus of the road, 
formerly merely a trading post of the Hudson’s Bay 
Company, but now rapidly rising to the dignity of 
a town, 60 miles above Ottawa city, is a pretty 
village nicely situated at the foot of the Calumet 
Rapids, which will afford any amount of water power 
for the mills and manufactures that must eventually 
cluster round the terminus of the railway. It has 
been for some years noted for its marble quarries, 
which nothing but its distance from a market have 
hitherto prevented from being extensively worked. 
A quantity of this marble was used in different 
portions of the Houses of Parliament, and a large 
trade for the railway may undoubtedly be depended 
upon from this source. But the main business of 
the road, the heart and soul of all enterprise on the 
Ottawa, is the square timber for the English market, 
and even of more importance still the sawn pine 
and spruce for the American, or rather United 
States consumption. This latter business has grown 
to an enormous extent within the last twenty years 
from absolutely nothing, whilst the square timber 
trade has been on the decline. The Board of Works 
report for 1867 pointed out that, whilst in 1854 
only 500 logs were brought down to the Chauditre 
to saw, in that year the number would exceed 
500,000. Since then the number has increased, but 
not to a large extent, and for the last four or five 


water and its 
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steamers each. 


Railway across 


for 


town ; 


industrial establishments have been started, and the 
town boasts some good public buildings and a rapidly 








rafts into the Ling channel, and canals, and 
other expensive 


18,000 cribs of timber run these diagonal water 
courses in a season, and as they nearly all come 
through in the months of June and July, when the 
slides are very busy, their transit is a pretty sight. 

ing the Chauditre, and the rapids below 
e mouth of the river, the cribs are put 
together into immense rafts, covering three or four 
acres, and reach Quebec towed by two and three 


It is intended to lead a branch from the Occidental 
Falls, to a large central station in the city, to be the 


to Aylmer, eight miles further —— river, where 
e present the terminus will 

the rapids that are continuous from here to the 
Chaudiére Falls, and at the foot of the beautiful 
Duschéne Lake, 30 miles long, two to three miles 
wide, one of the most lovely sheets of water in all 
Canada, and surrounded by scenery of the wildest 
grandeur. Aylmer, at the foot of this navigation, 
and for the present at least the terminus of the road, 
is admirably adapted to become a large manufactur- 


years the business has been about stationary. The 
production of the Canadian forests, before the present 
stagnation in this business, was about 650 million 
square feet of boards reduced to the standard of 1 in. 
thick, and 650,000 tons of timber of different varieties, 
besides knees for ships, staves and other descriptions 
of produce, crag Magen om 3 a total value of 
nearly 20 million do worth per annum, of which 
nearly one-half was the produce of the Ottawa 
Valley. If this railway can compete profitably 
with the river for this enormous business, its suc- 
cess commercially is assured, and from present cal- 
culations there seems no reason to doubt but that 
it can do so. 

The total mileage now under construction, or 
provided for, is as under: 


tures regulate the flow of the 
e through the slide. Some 


the Ottawa, probably below the 


common property of this railway, the Canada 

Central, St. Lawrence and Ottawa, Toronto and Miles. 
Ottawa, and any other railway that may hereafter Cats 0 enteral 161 
be built. Leaving Hull, the main line is continued Maddeoe te Reliear wee 


St. Jerome Branch mee 
Extension to Portage du Fort 3 376 

To which the connecting link from 'l'errebonne to 
St. Thérése will add 10 miles, and the absorption of 
the road to St. Lin, and the St. Lawrence and 
Industrie another 26 miles, making a total length of 
402 miles. The completion of the bridge over the 
St. Lawrence at Cap Rouge, in which the Inter- 
colonial is equally interested with this scheme, will 
make the distance from Halifax to Quebec 688 miles, 
to Montreal 840 miles, and to Ottawa, including the 
extension to the Central Station, 940 miles, these 
distances being as short or shorter than any existing 


at the head of 


ly a number of saw mills and other 
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route, and in the case of Ottawa 80 miles less than 
by the present lines. The total cost of the 376 miles 

of railway enumerated above, and all of which is now 
rapidly approaching completion, is estimated, in 
cluding the station for Montreal and extension into 
the city, at 10,352,168 dols., of which 7,235,213 dols. 
had been expended up to the lst of December, 1877. 
The receipts of the Commissioners have been from 
the Government, in payment of the subsidies voted 
to the two lines, 3,278,969 dols., and as a loan 
2,345,000 dols. Besides these sums which have been 
expended, there had been disbursed previous to the 
merging of the two lines into the Government, 
364,480 dols. by the North Shore Railway Company, 
793,452 dols. by the Northern Colonisation, and 
various sums had to be paid to the Jacques Cartier 
Bank, and other creditors to get possession of the 
lines, amounting to 462,149 gre 3 making, with 
working charges and sundries, the sum stated above 
as expended to that date. For the purpose of com- 
pleting the works there is still available a balance of 
357,000 dols. of the subsidies voted by the Legisla- 
ture, 1,969,355 dols. of subscriptions from different 
municipalities, principally the cities of Montreal and 
Quebec, and the balance of a sum of 3,000,000 dols., 
which was authorised to be loaned by the Govern- 
ment to the Commissioners, when the Board was 
established, being altogether within a trifle of the 
total amount required to complete and equip the 
railway. 

The works of art, such as bridges and culverts, 
are, as might be expected from the large rivers 
that have to be crossed, unusually heavy. The 
Batiscan, St. Maurice, Jacques Cartier, L’Assomp- 
tion, du Nord, North Nation, Aux Litvres, and 
Gatineau would be called in Europe large rivers, 
and nearly all these, as well as the four Ottawa 
bridges between the Island of Montreal and the 
mainland, are iron, of the same class as the Mira- 
michi bridges on the Intercolonial, in fact erected 
by the same firm that manufactured them, Messrs, 
Clarke, Reeves, and Co., of Philadelphia. Only 
one of these bridges, that over the Batiscan, 69 miles 
from Quebec, is a drawbridge, the navigation of all 
the others where necessary being provided for by 
raising the structure to give sufficient headway ; 
and it is observable that on the whole length of the 
Pacific railways, from Halifax to New Westminster, 
3500 miles as now laid out, this Batiscan river has 
the only drawbridge. The rails are 56 lb. to the 
yard, steel with steel fishplates, bolted and spiked 
in the usual manner, but with sleepers, 8in. wide, 
and only 2ft. from centre to centre, so that one- 
third of the total length of the rails rests on the 
timber of the cross-ties, a precaution that in the 
cold climate through which this road passes is by no 
means unnecessary. The gradients, excepting in 
one place, where the Ottawa Railway leaves the 
Montreal Station, and surmounts the high land to 
the back of the City, nowhere exceeds 26 ft. to the 
mile, and the curves are of large radius throughout. 
The line is intended for fast running and heavy 
work, and when all arrangements are complete, the 
distance from Halifax to Ottawa will not occupy 
over 30 hours, landing European passengers at the 
Canadian capital at about the same time that by the 
direct steamers they would reach New York. 
Although the greater part of the railway is now 
working, the trains are at present being run by the 
contractors for their own benefit, and at their own 
expense, and the Government will probably not 
take the road out of their hands till it is fully bal- 
lasted and finished, which will take to the end of the 

resent summer at least. It is then proposed to 
Te ease it for a term of years to a company to operate, 
under such restrictions that whilst the Government 
will obtain at least the full interest on their loan, 
they will have a practical control over the working 
should the company fail to carry out their obliga- 
tions. The action of the legislature in taking two 
important roads out of the hands of poor companies 
unable to raise the money to complete them, except 
at usurious rates, and finishing them on the credit 
of the province, and in the best manner, is worthy of 
all praise; and if a score more of our bankrupt 
railways were similarly treated the credit of 
Canadian investments would be marvellously en- 
hanced. 








AUSTRALIAN Rariways.—The progress achieved in the 
construction of Australian railways is remarkable. New 
South Wales has now over 340 miles . me Victoria over 
600 miles, South —— near miles, Queens 
270 miles, New Zealand 550 orTenania 150 a 150 miles, 
and even Western Australia nearly 40 miles. 


THE BRITISH ASSOCIATION, 
Report of the ver oe U of the ~~ Association for 


the past year 
treasurer, and his account for the year 

before the general committee 

resolution was referred by the cour) 

committee at P! yun to the council for consideration 

and for action, i d seem ble, viz. 

“That the a ¢ the appointment. # a ‘covamittae, 
rconsisting of Mr. F. J. Bramwell, Mr. J.'F. Ba 
Mr. G. F. Deacon, Mi. rs 
W. Moreifcld, and Mr. Ge J. Symone, fi carryi 

eld, an ons, for ing on 
Observations on the Rainfall ‘of the British Isles » be re- 
ferred to the council for consideration, and action, if it 
—, eres 9 fe ber pane — of 1501. be placed at 
disposal of the council for the purpose.’ 
ae —_ having considered the resolution, and having 
P: 


Tx council ae om reports di 
from the 
will be 

The followi: 


yes in communication with Mr. Symons, de- 
committee, as, under the system organised by Mr. Symons, 
the grant which had been rs by ti 
Association could be discontinued without ent to 
science. 

The general committee adopted last year certain modifi- 
cations of the rules of the ‘Aeneciotion, Which had for their 
object the exclusion of unscientific or other unsuitable 

pers and discussions, from the sectional of 
the Association ; and the council have, during the past 
year, farther er considered this ee 4 

The council are of opinion that the existing rules of the 
Association, with the aaditions hereto subjoined, will afford, 
if carried out in their integrity, a sufficient guarantee for 
the exclusion of unscientific and unsuitable papers : 

1. That the appointment of sectional presidents, vice- 
presidents, and secretaries, be made either a year in ad- 
vance, or at such early period as the co may 


paper received after the commencement of 

the meeting s be read, unless recommen by_ the 

a of the section, after it has been referred and re- 
rted upon. 

Pat the meeting of the Association held at Plymonth, in- 
vitations were laid before the general committee, for the 
year 1879, from Swansea and from Nottingham. 

The invitation from the mayor and town council of 
Nottingham to meet in that town in 1879 was accepted ; 
and it was understood that it would be preferable to defer 
the meeting at Swansea until 1880 

In the course of the autumn the council received a com- 
munication from the town council of Nottingham, to the 
effect that it would not be convenient for them to receive 
the Association in 1879. 

The mayor and town council of Sheffield have intimated 
to the council that they are desirous of receiving the Asso- 
ciation in 1879 ; and invitations from the mayor and town 
council of Sheffield, and from the sciengific bodies in that 
town, will be laid before the general committee in due 
course. 

The invitation from Swansea for 1880, received last 
yor will be renewed on the present occasion ; and it will 

in the recollection of the general committee that an in- 
vitation was received last year from York, proposing that 
the epg eres of the Association be held in that 
city in 

n accordance with a recommendation we by the com- 
mittee of Section D, at Plymouth, and ted by the 
general committee, the “Rules for ‘Zoological Nomencla. | 98 
ture,’’ drawn up at the ees moc of the Association, have 
been reprinted and published. 

The following men of spent, who have attended meet- 
ings of the Association, have been elected corresponding 
members : Professor H. L. F. Helmholtz, Berlin ; Dr. 
Kronecker, Berlin ; M. Akin Karoly, Pesth ; Dr. Lindeman, | ¥ 
Bremen ; Professor Moissonet, Paris. 

The council have nominated the Duke of Abercorn, K.G., 
and the Earl of Enniskillen, F.R.S., as vice-presidents of 
the present rag omy and they submit these nominations 
for confirmation by the ge’ committee. 

The following are the names at the members of council 
for the past year, who, in accordance with the Sag My oy A 
are not elegible for re-election this 
Rue, Professor Maxwell, Professor ip 4 "3. Smith, Lord 
Houghton, and Colonel Grant. 

The ‘council recommend the re-election of the other 
ordinary members of council, with the addition of the 
gentlemen whose names are distinguished by an asterisk in 


the following list : 

Mr. F. A. Abel, F.B.S. ;*Professor W. G. Adams, F.R.S. ; 
Mr. W. H. Barlow, F.B.S. ; ; Mr. F. J. Bramwell, FBS 
Professor Cayley, F.R.S. ; Mr. J. Evans, F.B.S. ; hanival 
Evans, F.R.S.; Dr. Ww. Farr, F.R.S. ; Car ah te G. C. 
Foster, F.R.S.; Mr. W. Froude, F.B.S. ; *Mr. J. W. L. 
Glaisher ; Mr. J. ‘Heywood, F.B.S.; Mr. W. Huggins, F.RB.S. ; 
*Mr. George Shaw Lefevre, M P. Professor Maskelyne, 


N.S., F.R.S.; Professor A. Nowton, FS. dmiral 
Sir E. Ommanney, F.RB.S. : Lord Rapeigh PEs) 
Professor J. Prestwich, BES. ; 2° ae 


Professor Rolleston, F.B.S. * lpvetennee oatee 
Dr. W. J. Russell, F.R.S. ; Professor J. apy dtr 
—. Warington W. Smyth, F.R.S. pel Mr. 
e council regret that pressing engagements com: 
Griffith to withdraw finally from the position of assistant 
ti —— Ls oppertenity oy net their hi gh 
on, t) 0} o! eir 
estimation of the value of th the oe ieat which ts: Gri 
has rendered to the Association ay Aygaer en of sston 
years, and of the serious loss which retirement 








* Presented to the general committee at the Dublin 
meeting. 
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of interest was the question, 
has oe met Mr. John Champion, 
Hall, forward offering the sum req 
4 per cent. for ten years. The offer has been accepted. 
Engineering Enterprise in South Yorkshire.—Notwith- 
standing the very depressed state of the coal trade, and the 
unfavourable reports in connexion with it which come 


etermined to more fully d 
Yorkie, A tow pin of tenes ool 
of the present low rates o 
F aeague erever soe ae 

e 
enab! 


money at a 


ull 
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A New Fever pt 
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Th haling nen finiahed, will cost af least 16,000, + tho 
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TELEPHONIC peneinanne teens to the notice of 
telephonic torpedoes, which appeared in our last issue, 
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tral Institution is intended to give advanced 
as a <> ore te that received in the local schools, 
Seurlh ort bed) plied hysics, a caimiaer, wi 
pooh a t) mechanics, 
and art, un e tnepection of . ee » aided by a 
Scomelent sa It Sent ae ee afford such advanced 


other pat } pow Gheel efoniiioe: 
Itis further inten 


technical 
open exhibitions for wey 
students, tenable at the ogg Institution, to assist 
technical classes in 
technical pe nme Mhoy ee Br Be 
also that the Board 
men of the City of London, 
tion, and of every contri City Com: 
to form a council and executive committee t’ 4 


et, probably for afford an bv agen 


Bre: 





ation. Tn the gatio of scheme appears ous an excedingly for, 


erally, the 
fae ey eee ec eae 
founded some 
well | Peete tang tee term a ees 


Pegur hago of wacone ox tho past of fs pcomolete a 












































































ENGINEERING. 





[Auc. 16, 1878. 





NOTES FROM THE NORTH. 


treme, while at ) 

immediate improvement Zines ong Hisewies etecadingty 
dull in the shipping . The exports still con- 
tinue to com: unfavourably with those at the same 
time last , while the imports of Middlesbrough pig 
iron into are steadily on the increase 
Last week’s sh: ts of pig iron from all Scotch ports 
amounted to tons, as against 7321 tons in the corre- 
sponding week There is no change to rt 


last Friday ing being 188,699 
tons, giving an tnevenso for the week of 2401 tons. 

The Orient Line of Steamers to Melbourne. —On Sunday 

last the Orient liner Chimborazo arrived at Plymouth from 

the fastest vo home from 

i v » as she left 

was 


Adelaide on July 2nd. Her mii day’s steaming 


miles. h' Wasting thet 
matter parti to give me an i stati 
Messrs. ohn Elder and Co. have recently contracted to 
build another splendid steamer for the same line. She is 


to be a vessel of 445 ft. in length, by 46 ft. in breadth of 
beam ft toi 


and 37 ft. hold, her ae mnnage 
being 5000 tons, or 1155 tons more than that of the Chim- 
+ he vo he A, - with the 
builders linder engines of 5500 indica orse-power 
ced vill havo carrying accommodation for 600 first and 
second-class saloon , i mborazo, 
i i b= the Curzco and the Acon » all 
of which ——_ by Messrs. — = _ o — 
Pacific Steam Na ion Com ° is the intention o' 
the builders acetates te tae wened ep thet she still 
steam from this country to Australia in 38 days. 
The osed Extension of Kirkcaldy Harbour.—A 
blic of the ratepayers in the extended burgh of 
Kirkealdy was held last week for the purpose of consider- 
SEs cies Gall Conach soveatiy peepabel cack cahentted ts the 
the recently submi e 
ur Commissioners by Mir Robertson, C.E., Edin- 
The scheme devised by that gentleman is esti- 
mated to cost 130,0001., and before launching upon such 
a costly undertaking the Harbour Commissioners thought 
it desirable that it should be most thoroughly ventilated 
amongst the townspeople. Various persons spoke favour- 
ably of the scheme as being a and feasible one, and 
which, if carried out, would add greatly to the prosperity 
of the burgh. It was eventually resolved that a vote of 
the inhabitants should be taken by ballot on the question. 
Reaping Machine Competition.—An important competi- 
tion of reaping’ machines in connexion with the shire 
Agricultural iation took place yesterday at ie, 
near The turn-out of farmers and other persons in- 


ie 


- 
eo 


delivery nor the machines as they are at present 
constructed be li to su the manual-delivery 
machines. At the close of compe:ition the judges 
awarded the prizes as under. Side-deli machines : 


1. The Johnstone Harvester Company, on ld 
medal); 2. Messrs. J. and F. Howard, 
metal); 3. Messrs. Harrison, McG: 
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.|and abroad. This furnace, which is shown in part section 


and | stand D made of the same material as the well-known 


. | commend it to those who have brass founding and a 


a 
the | through the Suez Canal in the 
transit 





FLETCHER’S ANNULAR FURNACE. 

We have recently inspected the working of an inven- 
tion by means of w an important saving of time and 
fuel is effected in the melting of brass, iron, and other 
metals for foundry work. This is the annular hot air 
furnace patented by Mr. John Fletcher, of Ashton, one of 
which is in operation in the crucible testing room of the 
Patent Plum Crucible Company’s Works at Batter- 
sea, who have undertaken the sole agency for England 


in the accompanying engraving, consists of an outer 
casing of cast iron, having a lining of fireclay A. It is 
carried on standards in an eg oe and has a sliding 
cover at the top and a solid dish-shaped bottom hung on 
ahinge. The blast can be admitted at either one of two 

ints, one above the other, seen at B, the lower inlet 

ing open to the blast during the early part of the 
melting , and the upper one later on when the 
furnace is equally heated throughout. The blast is pro- 
duced by a fan placed in any convenient position, and 
the products of combustion are carried off through a 
flue C, at the upper part of the furnace. In working, a 














crucibles manufactured at these works, is first placed on 
the bottom of the furnace as seen in the engraving. Coke 
is then filled in around the stand and upon it is placed a 
Morgan’s plumbago crucible with its charge of metal. 
The furnace is then filled in around and over the crucible 
with fuel and lighted, and the blast started through the 
bottom inlet. As the furnace b well heated and 
the temperature increases the blast is turned on through 
the upper inlet. In a very short time as compared with 
the ordinary furnace the metal will be ready for pour- 
ing. Broadly stated, with the ordinary furnace and a 
patent plumbago crucible the time required for the first 
melting is two hours. The first melting as witnessed by 
us with Mr. Fletcher’s furnace with a 90 lb. charge of 
gun-metal was exactly one hour, starting with a cold 
furnace. As compared with clay pots and an ordinary 
furnace the result is of course still more marked. Although 
the melting is so rapid we understand the crucibles do 
about the same number of heats as with the ordinary 
furnace. For the second melting which we witnessed, 
a charge of gun-metal was put in, the furnace being hot 
at the time from the previous run although the crucible 
had been purposely cooled down. In 35 minutes from 
the time of the pot being placed in the furnace it was 
withdrawn and 100 lb. of metal run from it. On weighing 
the unused coke it was found that the melting had been 
effected with 18lb. of fuel. The success of this trial, 
both as regards the shortness of time occupied in the 
melting and the small quantity of fuel used, invests this 
invention with practical importance. Still better results 
even than these were obtained by Messrs. Mather and 
Platt ina series of trials which they made with Mr. 
Fletcher’s furnace. m one occasion they melted 
111} 1b. of brass (the weight of the casting) in 32 minutes 
with 15 1b. of coke. One especial feature we noticed at 
the Plumbago Crucible Works was that the ingots came 
out very clean and with particularly smooth surfaces, a 
slight brushing being all that was necessary. This we 
found was due to the fact that plumbago was used for 
foundry facing, which gives a remarkably clean surface 
and would add to the appearance of a casting and save 
much time in trimming. 

It will be noticed that Mr. Fletcher’s furnace has no 
firebars, so that should the crucible leak or break, the 
metal runs through the furnace and drops on the solid 
bottom, and is recovered in one lump ready for melting 
up again. This lump need not be removed until the close 
of the day’s work, so that there is no hindrance in that 
respect. The annoyance of having to wash and smelt the 
brass ashes is thus obviated. The absence of firebars, the 
use of the solid bottom, and the great economy in fuel, 
are among the chief advantages of this furnace, and will 





similar class of work to deal with. 








Tae Svurz Canat.—It that 42 ships 
ten days of July. The 
revenue the Suez Canal Company in 


he same period penn och J 33,6001. 





DANCER’S DUMPY LEVEL. 

ABovE we give an illustration of a new design of 
dumpy level by Mr. Dancer, the well-known member of 
the Royal Astronomical and -Manchester Philosophical 
Societies. Hitherto the improvements in the dumpy 
level have been in the direction of making it more easily 
adjustable in the field, but these improvements, although, 
without doubt, they accomplished their object, yet they 
rendered the instrument all the more liable to get out of 
adjustment, like that American favourite, the Y level. Mr. 
Dancer’s improvements are in the opposite and the better 
direction, he does not seck to alter the status of the 
dumpy with regard to ease or difficulty of adjustment, 
but he has striven, and very successfully, to render the 
relations of those parts which affect the adjustment of 
the level perfectly immovable and unchangeable. 





To this end instead of the spider lines, which were 
affected by weather, and which occasionally gave way, 
causing great inconvenience and delay, a transparent 
crystal plate is firmly fixed on the diaphragm, and on this 
thin plate fine lines are drawn with a diamond point. The 
diaphragm, with its adjusting screws, and the clamping 
screws which render the diaphragm immovable after ad- 
justment, are contained in a long brass mount, which 
slides into the outer tube of the telescope, and is there 
secured by the screws at C, which also secure the ring of 
tube which covers the apertures in the telescope tube, 
through which the adjustments are affected. This mount 
may at any time be withdrawn, and the crystal plate 
wiped without in the least affecting the adjustment of the 
cross lines. The brass tube containing the spirit tube, after 
being adjusted, is screwed firmly down to its supports. 
This tube is double, the outer one D being loose, and 
when turned half round completely protects the glass 
tube when the level is being carried, preventing its being 
broken by branches of trees, &c. 

The frame of the level is very stout, and the adjusting 
screws are of very large diameter; to prevent their being 
accidentally moved they are enclosed in metal boxes 
screwed on to the frame. Rain and dust are prevented 
from getting into the telescope by protecting the exposed 
portion of the focussing tube with a cover, which cover is 
also fitted with two sizes of shade to meet in some degree 
the varied conditions of light and atmosphere in which 
the level has to be used. 

The eye-pieces are made to focus accurately and easily 
on the cross lines by making one tube screw into another ; 
this also prevents the eye-pieces from falling out and 
being lost. The disposition of metal throughout the 
instrument is excellent, the milled headed screws of the 
parallel plates are large, and they are | eos from in- 
denting the plate by the inlaying of hard metal placed 
underneath their ends. 

The workmanship and general finish of these instru- 
ments is very good, and as might be naturally expected, 
the optical part is as perfect as possible. As these instru- 
ments are specially adapted to tropical and rough 
countries, a special box has been designed for them, 
which will give material support to all parts of the 
instrument in every position of the box, a very im- 
portant point, as in rough carriage an instrument is 
more damaged while in the ordinary style of box than 
in any work or usage it goes through in the field. 
Mr. Dancer is also designing a transit theodolite on 
the same principles, and with the same ends in view 
which govern the construction of the level above de- 
scribed. 








AvusTRALIAN TEeLEGRAPHY.—An Australian Inter- 
pr ay an am Conference has accepted certain proposals 
made by Colonel Glover on behalf of the Eastern Extension, 
Aus ia, and China Telegraph Company (Limited), 
with reference to the duplication between certain points of 
cable communication between and A The 
main proposal thus accepted is that a seen sone mand 


passed | be laid direct from Singapore to Banj , a 
Java land lines. and teat it also be carried direct to 


Darwin. A subsidy not ex ing 32,4001. annum is to 
be payable for a period cd nse mae than 3¢ years. 











Aue 16, 1878.] 





ENGINEERING. 





141° 





ON SOME FORMULZ FOR PILE-DRIVING.* 
By A. C. Hurrzie. 


THE uncertainty still surrounding the subject of pile- 
driving doubtless is due to the ever-varying conditions under 
which piles are driven. When in close proximity to each 
other and driven under conditions apparently identical, they 
behave in totally different manners. This point is illus- 
trated in the paper by a comparative di showing 

phically the progress of two such piles from the first to 
fast blow. Arguing from such facts and from the well- 
known variation there is among theoretical formulz, the 
necessity of a scientific combination of practice with theory 
in deducing formulz is pointed out. 

The duty performed by ing piles may be three- 
fold, according to the nature of the ground, but the 
remarks in the paper have special reference to the 
worst possible condition, viz., where the weight carried by 
the bearing pile is supported by virtue of the lateral ad- 
hesion of the ground, no appreciable resistance being 
assumed as due to hardness and difficulty of penetration. 
The.formulz deduced when applied to the case of hard 
substrata would give results which would err on the side of 
safety only. 


sd. 


3o 


Abscissa » Energy of e 


Diagram showing relation between erorgy of blow, set per blow, £ extrone supporerg power Ha fir ple. 


Formula ¥« $-Bo 


Four formule are first investigated, viz., those of 
Rankine, Sanders, James, and McAlpine, and a diagram 
is given of the curves that represent geometrically these 
formule. A glance at this shows how wide a difference 
there is between them and at the same time the different 
appreciation there is, by different authors, of the general 
law subsisting between energy of blow, depth driven, and 
su porting power. 

n the formulz, the letters have the following significa- 
tions : 
P=weight to be supported... eee } measured in the 
pbare ey {xy - ant ..§ same unit. 
=height of fa aa . 
i=length of pile : measured in the 





y=depth driven by the last blow.... same unit. 
p=perimeter of pile in inches. 

S=sectional area of pile (any unit). 

E=modulus of elasticity of the timber referred to the 


same units as W and 8. 
With regard to Rankine’s formula, 


P=\/(4 E.S.W. ts 
l i U 


it is pointed out that being based upon exact scientific 
principles it is correct in form, but fails in that its con- 
stants are not derived from experiments on such a scale as 
would justify their use in every-day rer wy ice. 
Thus in this formula the modulus of elasticity a value 
deduced from the elementary experiments on the strength 


* Abstract, by permission, of oe ee le- 








mental meeting of students of the 
gineers, May 24, 1878. 


| of materials ; but pile process Sivins 
| are by no means comparable with the perfect specimens 

timber used in labora’ i 
| is made for this fact. Also it is so cum 
| vender its use difficult and distasteful to the practical 


heads under the of 


tory experiments. Yet no allowance 
bersome as to 


7. t . 

y putting y=0 in the above formula it follows that 
P=wh +. 8. 

whence it menenns that the supporting power of a pile is 

proportional to the square root of the fall. Now both the 


formula of Major Sanders, 
Pe Wh 


y 
and that of Mr. James, 
p —L314W. h 
P- ¥- 
give the supporting power as proportional to the first power 
of the fall, and this relation is evidently incorrect. Sanders’s 
expression was deduced from experiments and may be 
trustworthy within a certain small range of conditions 








corresponding with those of the experiments. It is pro- 
' bably Pdmisstble when there is a considerable “ set’’ per 


a0 


2 
8 
3 
& 
3 
> 


tol inch. = 
Gurves of Extreme supporting 


blow. In cases of small “ set’’ it gives excessively high 
results, and in the limiting case where y=0 the pile would 


safely support an infinitely t load, no matter what 
wages of ram be used, a result, the fallacy of which need 
not inted out. 


Mr. James’s formula is open to the same objections. It 
was constructed to meet the case where piles are liable to 
be one from ~ ground, ret bs the Sine tes considera- 
tion where a pile is preven’ m yielding to pressure 
the friction on its sides, the resi to drawing nom 
be nearly the same as, though sli less " 
sistance to sinking. Hence ti ong = ility of the formula 
to cases of pile-driving. It is, however, hardly of much 
value since the coefficient was determined from experi- 
ments on a small scale with piles, the largest of which had 
a section of four square inch es, and the ram used i 
between 22 1b. and 39 1b. weight. Obviously sueh a 
ae would be considerably modified in actual pile- 

ving- 

In McAlpine’s formula : 

P=80 (W+0.228 
is of much value as being ded 
number of piles. 


< 


h-1) 


if 
fi 
f 
i 





the of reasoning of Rankine’s formula, but by modify- 
ing it in accordance with the of ’s ex- 
iments, the author has voured in the paper to 
evolve a simple and paractical result. 
Yu ine’s res we 
W h= | > ‘ ‘ > 
zz gt Py (1.) 















the total energy of the blow (W.h) is represented 
having been destroyed by two processes, the cuapaniian 


of the pile (==) and the driving of the pile through a 
A considerablé modification 
, consid - 


leaders and atmospheric resistance. 
that a 1-ton ram falling froma greater height 
will not even in a very well-constructed engine, 
attain to a ter than if it fell from 40 ft. only. 
Discrepancies such as t between the indications of 
ractice, haye to be met in a theoretical for- 
le coefficients. In the next place, as the 
pile-head in every successive blow, it 
meets with a material, the elasticity of which is different 
from what it was before, owing to ‘he destruction or 
modification of the elastic of some or all of the 
fibres. This effect on the compression of the timber, the 
correct representation ef which will elude all theoretical 


inquiry, must again be represented in the formula by some 
constant derived from extended experiments, ‘ville its 


-2. 





tons to 1 at 
‘a fir pile under ing evergy of blow for dcfferent vulnes of set 
Formula ¥+ : 


3 
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form remains the same. Lastly, there 
gularities in the nature of the surface 
ity of the — &e., which 


are 
of the 
will 
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= 
g 
| 
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7 
J ,e 
i 
iy 
re 
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| 


be) 
= 
a 
7° 


aso nf wer’ por bo} nt, and suppose at the 
jt “the vile ie ta ceatieg t Folate rt 
where the pile isin a s 

pe ht gro —ae mY 
a must conseq appear in orm 
limiting case. Dat thon the: onead 

since y=0; the disturbing influences 
presented in the first term, and in the limiting 
expression will take this form, 


waco. 2?! Ye I 


4ES ° 

where C is some coefficient. 
This case with the conditions of McAlpine’s 
eaeeeiie, SA ee Se ae at 
a considerable degree of accuracy, since, in these ex- 
periments, on as‘many as 7000 different piles 


3 ae og BESS, 
were taken. Putting W=1 and writing 7 => 


if 


& 
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#3 


Pekyvh . sw. 
Putting W=1 in McAlpine’s formula, it reduces to 
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v 
and this completes the and shows that the 


Reo = 4.74 is the factor by which P must be multiplied 
Rankine’s theoretical formula coincident with 


—e results. : 
riting 4.74 P for P in (1) it becomes 
W h=5.6 = +Py 


This formula will be 

the pile resists motion lateral 

worst condition) the depth driven by the 

paribus, the exact indication of the nature 
+ can be no = ge Aa y os 

eralogical nature e 

the motion of the pile, 

a whan -_ dri = 

by the blow or the “set.” very substitution in the 

femal of the numerical value of this “‘ set” at once 

— to the particular ground in which the 
iven 


to formula (I.), the value of the ratio of the 
length in feet to the sectional area in square inches ( < 


icable in any ground, for since 


in practice in this country varies between the limits } and 

The average value of E, the modulus of elasticity, for 
3, such as are common! 
Making use of this value 


of E and taking values of zat $, }, and }, the numerical 


are respectively 545, gis, rho, and 


used in pile-driving, is 


TH ccsentin now the energy of the blow (W. h) by 2, 
ve numerical quantities and transforming, 
a series of four formulz is obtained as in the following 





Corresponding Lengths of Pile for 





blow on 7000 piles may be of some value. 

The numerical quantities given the diagrams 
formule are compared in the paper with a number of re- 
sults obtained from the records of works carried out, and 
it appears that with ordinary piling engines giving from one 
to six blows per minute a 


and 


of the timber is concerned, a 30 ft. pile 12 in. 


as —a 
eve ill carry safely 50 tons, and as the safe ona 


P very me eee owes SS See, factor of safety 
or = notinterfere with that for crushing. After 
a pile has once driven and left, there is a tendency of 


the earth to consolidate round it, or to say the least, the 
conditions will not generally be getting worse as time 
elapses, and a pile which offers a resistance to motion of say 
30 tons immediately after driving will not yield to a less 

ressure after the lapse of a considerable length of time. 

or this reason a low factor of safety is admissible in pile- 
driving, and such a pile as the above might be consi 
safe if loaded probably up to 20 tons, that is with the 
of 1.5 as the factor of safety. The ient ded 
2} to 5—will then not be too low to meet contingencies, 
and as these are the numbers that recommend themselves 
by a comparison with recent practice, the author would 
adopt them as the limits for use with the di ms. 

In regard to piling engines of the Nasmyth type deliver- 
ing blows up to a rate of 60 4g minute, experiments show 
that a given energy expended by such an engine in blows 
delivered in rapid succession would do 2} times the amount 
of effective work that could be accomplished by an equal 
energy from a d engine when the blows follow each 


Y | other slowly. From this, and from a comparison with 


recent works, it is probable that the diagrams or formule 
would give tolerably accurate results for the Nasmyth type 
of pile-driver if the factor of safety taken was between the 
limits of 1 and 2. 








THE PHYSICS OF THE TELEPHONE. 
Tue following is the memoir on the —— of the tele- 
phone, addressed by the Comte du Moncel to the Academy of 
Sciences. We have referred to this memoir on another 


page. 

“*T desired to terminate the discussion opened by M. Navez 
by the last letter I sent to the Academy of Belgium. But 
acting on the advice of several of my friends, and of those 
who hold the same theory as myself on the action of the 
telephone, I find myself obli 





l 


Ratio 


p liged to continue this discussion, 
although, to speak the truth, the latest discoveries tend to 
show that the theory of the telephone is still far from bei 
satisfactorily established. The discussion, so far, has 
this important result, that M. Navez now admits that a 
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These formule give rise to two sets of 
are included in an appendix to the 
tion of their construction and use it is sufficient to take 
one case. The annexed figures refer to the first formula in 


~ P 500 
Taking « and y as variables in this, it is the equation to 
a straight line cutting the axis of # at a point o= = . 


The — y of this ame 

w correspondi the e 
; values of P there are 
8 ht lines as shown (Fig. 1). To illustrate the use| ho 
determine the con- 
shall sustain a weight of 
three as a coeffic 


at a point where e=7.2. Here, then, 
say, a ram of one ton falling 7.2 ft. 

it refuses to move, will be sufficient to enable the 
of 20 tons, and for this particular case 7.2 ft. 
that can be used. If it be desired to use a 
a=—12x 1 —12 foot-tons. 


ing ’ 
if the driving has been regularly diminishing 
int it may cease and the pile will sustain the 


ht line at any point gives the 





phone without a ee can emit sounds, and under 
exceptional conditions of phonation and audition can repro- 
duce the sound of the human voice, without, however, it 
being ible to decide if there be or be not articulation. 
After this admission it would perhaps suffice to say that in 
admitting an increase of electric or etic action, these 
unintelligible sounds might be dovctegel inie speech. Now 
this increase is precisely what is effected by the diaphragm, 
which acts as an armature. But it is necessary to examine 
the facts, and to consider: 1. If attraction plays a con- 
siderable part in the effects produced, and is capable of 
determinin, 7’ transverse'vibrations, which are necessary, 
according M. Navez, for the articulation of sounds. 
2. If this articulation depends on the receiver or transmitter. 
3. If the effects stated by M. Navez cannot be explained in 
quite a different manner. 

“* But before commencing this discussion, which refers only 
to electro-magnetic telephones, we fought to refer to a 
fresh and startling discovery, which has opened a new and 
vast field, and indicated wider horizons which may one day 
lead to the creation of a new branch of science. The tele- 
phone can reproduce articulate speech without any electro- 
—— organs. A single microphone with two pieces of 
carbon in contact, and a membrane adapted to one of these 
carbons, is all thatis necessary. Here there is no question 
of diaphragms vibrating by attraction, nor of molecular 
magnetic contractions and dilatations, and we do not see 
w M. Navez can find in this phenomenon the cause of 
those transverse vibrations which he considers indispen- 
sable for the reprodaction of speech. I can, however, 
testify to M. Navez that in the experiments made and 
repeated before us by Mr. Hughes, and in presence of such 

as MM. Chardin, Berjot de Meritens, &c., who 
— all clearly heard articulate speech from the receivin 
microphone, and in exhaustive experiments I have _— 
made, the transmission of vibrations could not have 
mechanical, because when the circuit was broken, or the 
battery withdrawn from the circuit, no sounds were heard. 
It must be then that M. Navez has to do with molecular 
vibrations, or of vibrations of a new to us, and 
which must be studied, and it is beeause we have been con- 
tent in Europe to remain within the limits of imperfect 
theories, that we have left to the Americans the glory of 
the great discoveries which have astounded us during the 
past few months. Let us return, however, to the magneto- 
electric telephones, and examine, first, if attraction plays 
_ part a to it by =< Navez in - “wey — 
vibrations of the diaphragm. experiments ci y M. 
Navez only allow him to judge of the effects of attraction 
‘ My the vibrations which, according to him, result from it. 
‘ere I must remind M. Navez that in speaking of ree eal 


can develop themselves freely, and, in my opinion, and that 
of Mr. Hughes, the longitudinal vibtations of which I have 
—, should be accompanied by a vibration of surfaces. 
he following experiment made by Mr. Mi 

Hughes shows clearly, I think, that attraction 


ys no 
part in the vibrations of which we have spoken. 


two 





the present results based upon observations taken of every | na’ 


ines gi 
epdatas reene! m 24 to 
5 will include the range of ordinary practice. Now as far | be all 


m/ing is what 


@{tion at a maximum will be 


- | have no effect in the receiving tele 


tural ay ee identical in length, diameter, and force, 
and place them in such a as to form the electro- 
magnetic of a ing care to isolate them 
i one from other, and cover both at their 


active end with one coil. If these two magnets are placed 
side by side with similar » we shall hare the ordinary 
arrangement of the telep’ , and in which the action wi 

tending in the same direction ; but if we reverse the 
reciprocal position of the two magnets, that is to say, if we 
place the south pole of one to the north pole of the other, 
the action will not be in accord, and the effects of magnetic 
attraction, resulting from the currents transmitted, will be, 
if not neutralised, at least considerably diminished.* 

‘* Now it is with this arrangement that the telephone gives 
the best results. This experiment has been repeated in 
various ways by Mr. Millar and Mr. Hughes independently. 
And it is evident that if the attraction ry were 
the same effect would be produced. 

“On the other hand, if we make the diaphragm of a thick 
iron plate, 5 cone it is true, transmitted with difficulty, 
but this is the magecticns and cupgnttining 
take place more slowly and less rey neg on account 
the remanent magnetism. Build up this diaphragm with 
a number of thin plates laid over one another, and a sound 
will be reproduced better and clearer than with a single 
then disc. This is a recent improvement Mr. Hughes has 
contributed to the construction of the telephone. Now it 
is evident that if attraction played any part, it would be 
exerted only on the first diaphragm, which would serve 
as a screen to the magnetic action on the others. Under 
such conditions the advantage of the system lies in the 
greater effect produced by increasing the mass of the plate 
armature, an advantage which is not in this case changed 
by the magnetic inertia existing in the thick Fee 

The following are two other experiments of Mr. Hughes, 
which are also to the point. 1. If we take an electro- 
magnet with two branches and p an iron armature on 
its poles, taking care to te it by a sheet of paper, 
this electro-magnet being fixed on a stand, will reproduce 
words spoken to a microphone in connexion with it, and 
these words are audible on applying the ear to the stand. 
2. If we approach the contrary poles of two electro-magnets, 
taking care to separate them by a sheet of paper, repro- 
duction of words is obtained clearly without the use of any 


armature. 

‘* We will now inquire whether the articulation depends 
on the receiving or transmitting instrument. The experi- 
ments made by Mr. Hughes with his microphone afford 
some important information on this point. By these ex- 
periments it has been shown that articulate sounds are 
much better reproduced with fine carbon metallised, than 
with gas coke, while, on the other hand, the latter 
transmits simple sounds better. If we examine the in- 
tensity of the currents transmitted in the two cases it will 
be found that the current is much weaker with the wood 
than the coke ; but it is precisely on account of the great 
resistance of the wood carbons, that the difference in the 
intensity of the currents resulting from the difference of 
pressure are more marked, and the quality of the articulate 
sounds finer. The more these differences are developed in 
the transmitter, the more will the electro-magnetic re- 
ceiver be susceptible to the electric reactions, the more 
distinct will the articulations be, and it is not in transverse 
or longitudinal vibrations that we have to seek for the de- 
terring cause. 

“*T arrive now at this consideration: Whether the effects 
remarked by M. Navez are not to be explained in another 
way to that he has ado ? I notice especially that he relies 
upon this, that in employing thick plates he diminishes the 
sensitiveness of the telephone; he refers to this several 
times, and we have already seen that these effects are due 
to the magnetic inertia of the iron which increases with the 
mass. On the other hand, he shows that with a very small 
mass, S| is reproduced, because, ing to him, ‘this 
mass vibrates more readily. For my part I believe it is 
simply because it becomes tised and demagnetised 
more quickly. The increase of sound reproduced in pro- 
portion to the diameter of the vibrating surface is not in 
contradiction to my theory, since I cannot understand a 
molecular vibration without the displacement of the exterior 
surfaces of the a vibrating. 

** In conclusion, I will give in review the analysis made by 
M. Navez of those authors of whom I have spoken, and in 
whom he thinks he finds arguments more in favour of his 
thi than mine. I will commence by the experiments of 
Mr. Warwick. M. Navez asserts that this writer had said 
that he could hear a Bell telephone without a plate, but 
that he did not say he could understand it. The follow- 
i Mr. Warwick says : ‘Then I tried without 
anything being interposed, and I placed my ear against the 


* Mr. Hughes considers that they are neutralised in this 
case for the following reason : Supposing that the poles of 
the two magnets acting on the diaph exercise an 
attraction represented by five for each of them ; when the 
two poles correspond the total initial attraction will be 
represented by ten. Sup that the action of the cur- 
rent communicates to them a magnetisation capable of 
giving them a double attractive force, the total attrac- 
represented twenty. If 
we now consider what happens when the poles are 
op , it will be seen that the initial attraction will 
still be ten, but when the current acts, the pole cor- 
responding to the action of the current, and of which 
the force is represented by five, will show a total of 
ten, while that which does not agree with the action of the 
current will have its force reduced to5-5=0. The total 
force will thus be wenneneaees 10, as + vas’ before the 
current . Consequent concludes attraction 
caused thi the currents transmitted would 

. This reasoning 
have used it to express 





must not be taken as definite, but 








the theory of Mr. Hughes. 
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LIST OF WATER, GAS, AND MISCELLANEOUS BILLS PASSED IN THE SESSION OF 1878, IN WHICH NEW OR 
ADDITIONAL WORKS ARE PROPOSED TO BE EXECUTED. 










































































I.—WATER. 
Proposed Capital - 
Supszcr or Bri. Pn Na ee Engineer or Surveyor. Solicitors. Parliamentary Agent. 
of Bill. 
£ 7 
1. Bedlington Local Board (Water) -” T. Meik and Son C. D. Forster Marriott and Jordan. 
2. Bradford Water and Improvement am 455,000 A. B. Binnie W. T. McGowan J. M. Clabon 
3. Cardiff Water Pe ove 250,000 J. Taylor Daltons and Co. and Gill and Hall Marriott and Jordan 
4, Cheltenham a germ Water... Mg 100,000 . F. E. T. ere Wyatt and Co 
5. Clitheroe Water . i hoe , J. McLandsborough J. . 
6. Cockermouth and Workington Water ... 28,000 Pickering and Compton E. and E. L. Waugh Dyson and Co 
7. Dublin Corporation Water Works Acts imiasi: bbe did net John MacSheehy Muggeridge and Badham. 
8. East Grinstead Water ... f ad a -s 15,000 E. Easton Pearless and Son J. C. Rees. 
9. Forfar Water 50,000 J. ing Bateman Sir A. Anderson Martin and Leslie 
10. Scarborough Water dis 115,000 E. Filliter yous and Woodall Dyson and Co. 
11. Southport Water ... ag x T. and C. Hawksley . H. Lewin. 
12. South Staffordshire Water ei 200,000 W. Vawdrey H: ue Wainwright Dyson and Co 
13. Tredegar Water... 45,000 J. Mansergh Ashurst, Morris, and Co. Wyatt and Co. 
14. Trowbridge Water... 37,500 H. Tomlinson "W. Peel J.C. Rees. 
15. Warrington Water 150,000 A. Moore Nicholson and Co. S. H. Lewin. 
II.—GAS. 
eo or Capital 
SuBJECT OF BILL. ‘hab Powe io of Engineer or Surveyor. Solicitors. Parliamentary Agents. 
Bill. 
£ 
1. Brading Harbour District Gas 25,000 R. Saunders Wright, Bonner, and Co. Wyatt and Co. 
2. Clithero Gas ... od a See Water J. McLandsborough John Eastham Hanley and Carlisle. 
3. East Grinstead Gas . See Water E. Easton Pearless and Son J. C. Rees. 
4. Exeter Gas 125,000 R. P. Spice John Daw and Son Sherwood and Co. 
5. Farnworth and uses Gas 125,000 Cawley, Newton, and Smith Holden and Holden Toogood and Ball. 
6. Hemel Hempsted District Gas 21,900 A. T. Phillips Grover and Son W. Bell. 
7. Lichfield Gas .. 62,500 ; ove Hinkley and Co. J. C. Ross. 
8. Mansfield Gas” oe eee 60,000 ove eee R. J. Parsons Ww. H. Tattham. 
9. Nottingham Improvement Gas ove See Water M. O. Tarbotton 8. G. Johnson G. Norton. 
10. Radcliffe and Pilkington Gas 150,000 T. and C. Hawksley T. A. and J. Grundy and Co. Sherwood and Co. 
11. Tredegar Gas ; See Water J. Mansergh Ashurst, Morris, and Co. Wyatt and Co. 
12. York United Gas 100,000 T. and C. Hawksley W. H. Cobb Durnford and Co. 
Ill.—MISCELLANEOUS. 
Proposed Capital] 
SuBsecT or Brut. ae — Engineer or Surveyor. Solicitors. Parliamentary Agents. 
of Bill. 
a is 850,000 J. J. Montgomery D d Co 
1. Belfast Improvement x on’ Sa: 1 Black yson an 
2. Blackpool ier - 66,600 E. Birch "J. May Durnford and Co 
3. Burton-upon-Trent Commissioners 10,000 E. Clavey Bass and Jennings George Norton. 
4. Cardiff (River Side) moot and scrapie eee J. McConnochie Luard and Shirley Wyatt and Co. 
5. Clyde Navigation ... EY ee J. Dens Anderson and « A. Loch. 
6. Cromwell Road Bridge ...  «. “ F. W. Shields J. L. Tomlin Tahourdin and Hargreaves. 
7. Dalton-in-Furness Local Board .. 20,000 W. H. Fox W. Butler and Son Sherwood and Co. 
8. Dundee Street bet. Turnpike Roads, and : 
Police... ste ol Pattulli and Thornton . W. Robertson. 
9. Fergus River Resleassthin eso 98,000 A. D. Johnstone John Gurney John Sandes. 
10. Fraserburgh Harbour eee 200,000 J. H. Bostock Sir A. Anderson Martin and Leslie 
11. Glasgow Municipal Buildings, &c in 400,000 J. Carrick J.D. Marwick : Baan S- 
12. Glasgow Public Parks, &. és a 150, ,000 J. Carrick J.D. Marwick Simson and Co. 
13. Govan Burgh (Extension of boundaries, &c.) . Martin and Dunlop Wilson and Caldwell Grahames and Wardlaw. 
14. Hamilton Burgh a ne 30,000 Copland and Barr} E. P. Dykes. Grahames and Wardlaw. 
15. LiverpoolImprovement ... «+ is T. Shelmerdine J. Rayner. Sherwood and Co, 
16. MaryportImprovement ... oce 20,000 be ooo P. de E. Collin Marriott and Jordan. 
17. Mersey Docks and Harbour Board oe G. F. Lyster A. T. Squarey J.C. Rees. 
18. Metropolitan Board of borg od (Plumstead Com- 
mon, &c.).. oe : ive ot W. Wyke Smith Dyson and Co. 
19. Newhaven MesNiaii on Dock 426,600 F. D. Reninksber Norton, Rose, and Co. Dyson and Co. 
20. Newnham Bridge ... *e ji 40,000 Le Fevre and Co. W. G. Colley Wilkins, Blythe, and Co. 
21. Ramsgate Improvement at alow ide 66,000 G. W. Stevenson 408 sed B. W. Cooper 
22. Stockton-on-Tees Quay and Markets és 120,000 Sir J. Hawkshaw H. C. Faber Wyatt and Co. 
23. Swansea Improvements and Tramways... ...  .. Se J. Kincaid and H. Huxham W. Webb Dyson and Co. 
24. Westhoughton Local Board A. Williams Ramwell and Pennington Sharpe and Co. 
This list, together with the list already published, shows the whole of the Private Bills passed during the session of 1878 in which any works are proposed to be executed, 
and coil; it is i hat without | by that tleman ‘On some | Ph Characteristics ea 6 a view, does not 
vibration I ‘nave cengene May to fear slightly, and on comnected’ with the T after a letter | to have a soho py Poppa te hes 
attentively I have been able to understand all that | from Mr. Edison, dated a hy 1 in which the } nothing to rif can Nee of 
was This was repeated several times, and : atter refers to with ha a | diaphragms of copper, as regards o [name 
Comsnteskan lube Geby Goniiaions wes tmpecsihie.” i ay ng ye sounds, can no more be rind, the theory 
“In the second place the passage from Mr. Preece to | ‘I have these —— vind although tre M. Navez, than can that of telephones diaphragms. 
which I have alluded was- borrowed from a pamphlet | so slight, it was searely distinct, and although in- I have mut iaforved that Mav Mig meee oxmecinents 
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with telephones without diaphragms; but what he says 
about the effects he obtained is entirely at variance with 
the theory of M. Navez. As to the experiment of M. 
Guillemin, which M. Navez turns to support his views, I 
own I fa‘l to perceive he has so fine a line of reasoning ; 
M. de la Rive has cited it precisely as I have done, to 
prove his opinions. We have here an action of energetic 
contraction which determines a material effect, an effect 
which I entirely admit and which I regard as a conse- 
quence of lar action, Lastly M. Navez has mis- 
understood my last communication, when he says that I 
regard the sounds produced in telegraphic wires as the 
yesult of the passage of acurrent. I have never stated 
such an absurdity, and I have given an entire i? w 
in my Exposé of the Application of Electricity, vol. i1., 
page 430, and in my Treatise on Electric Telegraphy, 
page 245, to prove the contrary, and only mentioned these 
effects in my letter to indicate what I understood by the 
words longitudinal vibrations. In fact the whole memoir 
of M. Navez, though well written, proves nothing opposed 
to the ideas I have advanced, and I believe that, in face of 
the phenomena being discovered every day, it would be 
impradent to‘assert that the trae cause of these effects is 
discovered. We have to do with a new element, not yet 
sufficiently investigated, and the wisest thing to say is that 
the theory of the telephone is yet uncertain.”’ 


VARIATIONS OF ELECIRIC CURRENTS. 

Tux Comte du Moncel has contributed to the Academy 
of Sciences the following note upon variations in the 
intensity of electric currents transmitted through imperfect 
contacts according to the pressure existing between them : 

** One of the most interesting methods of demonstrati 
variations in the intensity of electric currents transmitte 
through imperfect contacts, according to the pressure exist- 
ing between them, is to wind upon a glass tube a coil of 
copper wire (say No. 16) stripped of all insulating material, 
and to fit at each end of the tube a nut and screw so ar- 
ranged that by tarning the screws, and thus causing the nuts 
to approach one another, the helix of wire will be compressed 
in the direction of its length, causing the threads of the 
spiral to be pressed more or less azainst one another. 

“Tf this plan be adopted it will be found that when the 





pressure between the threads is very slight the wire of the | says 


coil has a slightly less resistance than that which it would 
have had if the wire had been covered with silk, but that 
it gradually decreases in proportion to the tightening of 
the screws. When the wire is perfectly clean this effect is 
jess marked than when it has a slight coating of oxide, but 
it is nevertheless very visible; and as the reverse effect 

8 place when the screws are slackened, it cannot be 
attributed alone to the action of the oxide which would 
have to recoat the surface of the wire. 

**T made the experiment in the year 1864, when I brought 
before the academy M. Cartier’s electro-magnet covered 
with uninsulated wire; electro-magnets which at that 
time attracted considerable attention in the scientific world 
and which are still employed with advantage at the present 
time in certain cases, as for instance for avoiding sparks 
caused by the extra current. 
in the Annales Telegraphiques a long article on the effects 
produced in these interesting instruments, and in which I 
mentioned the experiment to which I have referred. (See 
vol. rill. pose 211, part for March and April). 

“The following is what I said with reference to the 
subject in the memoir to which I have referred. With 
coils of 180 turns, cleaning the wire by means of emery 
eloth caused no ter variation in the insulation than in 
the proportion of 1.06 to 1.35, but under other conditions, 
for example when the heliz is wound upon a glass tube 
and the coils are strongly pressed together, the ratio is 
infinitely greater. When, however, the metallic contact 
between the coils becomes perfect there would cease to be 
any electo-magnetic effect. Thus an amalgamated wire 
wound into a spiral would cause no attraction, and if the 
eoil of an electro-magnet wound with only a single layer 
of wire be covered with a sheet of tinfoil paper, its mag- 
netic effects are considerably diminished. 

** From this it follows that the juxtaposition of the doils of 
a magnetising helix against one another constitutes an im- 
perfect contact, which, as is the case with metallic filings, 
offers a considerable resistance to the transmission of 
electrical currents; but this resistance obviously cannot 
alone account for an insulation of the coils of a magnetic 
helix as perfect as that which we have described. The 
proof is that the contact of the coils is sufficient to transmit 
almost without loss of strength the action of the current, 
even when the magnetising helix has been cut at one or 
several points. 

“In my opinion sufficient attention has not been given, 
up to the present time, to the physical phenomena produced 
at the points of contact between conductors traversed by an 
electric current. There is undoubtedly a resistance to its 
panes which varies with the pressare put — the parts 

abe y sg Does this Pe proceed — the eek 
contact in consequence @ pressure ming en > 
which would be equivalent to an increase of sectional area 
of the conductors? Or again, can it be attributed to ro- 
place between the contiguéus elements of a 
which being propagatid more easily with 


them? Or may it be attributed to the molecular vibrations 
which constitute the sounds in microphones employed as 
macrring maenene! These are some of the ideas which 





ves when the phenomenon is investigated, 

stealion tf phucieiste te th a es es oe 
ese q wa, 

that these effec are the more marked as the resistance to 





the carrent is increased, and as the ber of tacts is 

The experiment which I quoted before is easier to 
than are those mentioned in my work of 1856, to 
ich I have alluded in my last note. It cannot be said 
that the considerable which the current ex- 
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I published in the year 1865 | b 





riences (a se deviser) when the coils are slightly pressed 
— would hold good when contact ceases, for if the 
wire be cut at one or several places the resistance does not 
seem to be altered thereby, and it may b2 remarked more- 
over that the specific conductibility of the wire plays a 
vory important part.”’ 


SOLAR HEAT AS A SUBSTITUTE FOR 
FUEL. 





To Tae Eprror or ENGINEERING. 

Sre,—I send to your address by this mail a copy of a 

little book I have just published in Bombay on “ Solar 
Heat a Substitute for Fuel in Tropical Countries for 
Heating Steam Boilers and other Purposes.’’ In the course 
of the years 1868, 1869, 1870, and 1871, there appeared in 
ENGINEERING a series of articles ‘‘On Solar Heat,” by 
Captain John Ericsson. He professed to have invented a 
solar machine which erated steam sufficient to drive a 
steam engine of one horse power by solar rays reflec 
from 100 square feet of reflecting ao Bay and asserted that 
there was no limit to the extent to which, by his method, 
solar heat could be concentrated. Whilst declaring that he 
would bestow his invention gratis on the public, he, some- 
what sapere ef kept secret the principal point of it, 
viz., the method of concentration which he cmglaged. He 
says, pase 271, 1870: 
** Plans and descriptions of the mechanism by which the 
sun’s radiant heat is concentrated, and of the steam 
generator which recaives the concentrated heat, I shall be 
compelled for some time to withhold from publication. 
Experienced professional men will appreciate the motive, 
that of preventing enterprising men from procuring patents 
for modifications.” 

The above was published in ENGINEERING in 1870, 
pages 271 and 375, but Captain Ericsson’s subsequent 
articles on solar heat treat only of the influence of the 
planet on the rotary motion of the earth, a subject, in my 
opinion, of far less importance than the utilisation of its 
heat, and after 1871 his series of articles comes to a ter- 
mination. In a work on solar heat by M. Mouchot, in 
1859, La Chaleur Solaire et ses Applications Industrielles, 
a fragment of a letter is quoted from Captain Ericsson 
to his friends in Sweden, written in 1868. He there 


** And since my experiments with my apparatus of con- 
centration have demonstrated that 100 square feet (of 
reflecting surface) are more than sufficient to produce a 
foree equal to one horse, it follows that 64,800 steam engines 
of 100 horse power each can be set in motion by the 
radiating heat on a square Swedish mile. . . . . You will 
assuredly learn, not without pleasure, that other apparatus 
of concentration, constructed with greater precision, give a 
better result than the vaporisation of 489 cubic inches of 
water per hour and per surface of 100 square feet. I write 
this letter having before me a solar machine which gives 
150 strokes per minute. The object of it is to measure the 
cubic contents of the steam produced.”’ 
It is apparent, from the above extract, that the mode of 
concentration adopted by per tne Ericsson must have been 
y a combination of flat reflectors, and that the reflecting 
material must have been silvered glass, lst, because no 
single metallic reflector or lens could be constructed having 
100 square feet of reflecting surface ; 2nd, because not more 
than one, or a few, could be used at a time; and, 3rd, 
because the t cost of such reflectors or lens, and the 
expense of keeping their surface polished, would entirely 
preclude their use. Nothing but a combination of flat 
mirrors of common sheet glass, costing less t' 6d. per 
square foot, could possibly be used on the gigantic scale 
suggested b aim Ericsson, or on any scale much 
larger than that of the apparatus invented by M. Mouchot, 
an engraving of which will be found in your journal, 
vol. xx., page 511, which drives an engine of half 
horse power, and a model of which is now being exhibited 
by the inventor at the Paris Exhibition, when the sky is 
clear, as a solar cooking apparatus. He boils water for 
three cups of coffee in it, it is stated, in three-quarters of 
an hour. 
In the belief that a combination of flat mirrors, on the 
rinciple suggested by Anthemius of Tralles, Kircher, 
Buffon, and Oliver Evans, and, as I believe, adopted by 
Captain Ericsson, is the only practical means of success, 
I have recently made a number of experiments in Bombay, 
the results of which were twice as great as those obtained 
by Ericsson. He obtained the vaporisation of 489 cubic 
inches of water ~ hour, with 100 square feet of reflecting 
surface, whilst I obtained the vaporisation of 1038 cubic 
inches of water per hour with 150 square feet of reflecting 
surface. The above figures by no means fully —— 
the difference of the results obtained by Captain Ericsson 
and me, for the following reason, viz.: The boilers used 
in my experiments were vertical boilers only 16in. in 
diameter, whereas the focus of each of my mirrors formed, 
as I have said, by a combination of flat g » was about 
2ft. in diameter, so that even if the foci were accurately 
adjusted on the water space of the boiler, which they were 
not, there was one-third of the concentrated solar heat 
wasted by passing the boiler instead of striking on it. 
For this reason I think it fair to expect that with a pro- 
perly constructed boiler, 50 square feet of self-acting sur- 
will produce steam equal to one horse power, instead 
of 100 ft., as estimated by Captain Ericsson. Your ers 
will naturally ask why I committed the apparently foolish 
mistake of trying my experiments with a boiler so 
adapted for my purpose? My reply is that I had had the 
boilers constracted to be used with M. Mouchot’s solar 
apparatus, in which they were to be heated ~ by solar 
rays reflected from a metallic conical reflector ; but, before 
gting the reflector made, reflection had convinced me that 
. Mouchot’s oqpennies could never be used on a large 
scale, and that only solution of the problem of t 
utilisation of solar heat lay in a combination of flat mirrors. 
Having the boilers by me I used them for my experiments, 


ted | 20 gallons of cold water, was then placed 





and I could not refrain from pablishing the very gratifyin 
results before I shall have ascertained what will, be effec 
by further experiments with a properly constructed boiler. 
One of the boilers used was a vertical cylindrical boiler, of 
beaten copper } in. thick, having an annulus of water to 
about one-third of its height, 3in. thick. Leaving room 
for steam space it held 12 gallons of water. With the foci 
from seven of my mirrors the result was produced which, 
as I have said, compares so favourably with that obtained 
by Ericsson. With 12 lions of water, and the foci of 
sixteen of my mirrors directed on the boiler at 7.30 a.m., 
there was a pressure of 101b. at 8a.m., and of 70 lb. at 
8.30, when the safety valve opened. At the next experiment 
the foci, directed on to the boiler at 7.30 a.m., proda a 
ressure of 2lb. in a quarter of an hour, and 35 tb. by 8.30. 
he steam was then turned into the cylinder of a pump, 
stated to be of about 2} horse power, which it kept going at a 
uniform pressure of about 301b. An open cask, containing 
alongside the 
boiler, and an additional length was added to the steam 
pipe which was introduced into the water till its end reached 
within an inch or so of the bottom. The steam, at 601b., 
was then turned into the water, but did not produce ebulli- 
tion. It was again got up to 501b., and again turned in, 
when the water in the cask boiled with very great violence, 
and continued boiling with a uniform pressure in the boiler of 
about 101b. Here were 32 gallons of water, i.e., 20 in the 
cask and 12 in the boiler, boiling under the sole influence 
of concentrated solar heat, by far the largest quantity, I 
imagine, that has ever been boiled by solar heat. The point 
of my plan turns on the facts that there is no limit what- 
ever] to the number of my mirrors that can be used at 
once, ey oye none to the intensity or extent of the 
solar heat that can be concentrated; and that there is no 
mechanical difficulty in keeping the foci on the boiler from 
sunrise to sunset. It will probably also occur to your 
readers to ask how I imagine that Captain Ericsson and I 
have hit on the same plan of concentrating solar heat when 
the result of my experiments is more {than twice as 
favourable as his? I believe he had imagined some con- 
trivance for deflecting the concentrated solar rays on to 
some part of his boiler, by which means that more than half 
the heat was wasted. I fear I have trespassed too much on 
your valuable space already, but I trast you will allow me 
to anticipate the objection that will at once occur to the 
reader, viz., that, even in India, the sun does not shine 
with uniform heat throughout the day, and that there are 
seasons in which it does not appear for several days to- 
gether. The answer is that it is not intended to drive 
steam machinery by solar heat alone, but to use it as an 
auxiliary to ordinary fuel, heating the ordinary boilers. 
The plan is, that so soon as the steam generated by solar 
heat in an open space outside the engine-room shall have 
obtained a high pressure, the steam can be injected into the 
ordinary boiler, and that every pound of steam so injected 
will effect a saving of ‘er the quantity of coal that 
would have produced it. By this means it is calculated 
that the use of coal on a fine day in India can be discon- 
tinued from about 8.30 a.m. till 4 or 4.30 p.m., and that a 
saving of, at least, 25 per cent. of the coal now consumed 
by stationary engines would be effected. It is also calculated 
that a much larger saving in fuel than 25 per cent. would 
be effected in working machinery, such as for ginning and 
pressing cotton, which is only required to work during the 
most favourable season, i.e., immediately after the cotton 
harvest till the setting in of the periodical rains in July. 
For raising water for the important purpose of irrigating 
land, in such et as Sind, where rain scarcely ever falls, 
and for small mills for grinding corn, oil, &c., in which 
employment can be found for the few hands during any in 
terception by clouds of the solar rays, solar heat could be 
depended on entirely for driving steam machinery. 

The inconvenience of interruptions in steam machiner 
is pointed out in the following letter from Colonel Merri- 
man, of the Royal Engineers, the acting secretary to the 
Government of Bombay, in the Public Works Department, 
who witn one of my experiments at the request of His 
Excellency Sir Richard Temple, the Governor of Bombay : 

** Bombay, April 23, 1878. 

** My dear Sir,—His Excellency the Governor has desired 
me to reply to your, letter dated the 11th inst.'to his address. 
On asmall scale the arrrangement which you showed me one 
morning would doubtless answer very well, but I question 
very much its successful application on a large scale, such 
as driving mills, &c., where interruptions of any kind would 
be very serious and the working expenses hea This is 
the opinion of many able ——— with whom I have con- 
versed on the ‘subject, both before seeing your experiment 
and since witnessing it. 

** Tam yours faithfally, 
*C. J. Merriman, R:E.”’ 

Colonel Merriman, in writing the above letter, had not 
considered the question of using solar heat as an auxiliary 
to fuel, in the manner I have suggested, but only as a sole 
motive power for driving the machinery of a factory, ani 
he and the other able engineers with whom he had con- 
versed on the subject, saw at once that no mill could afford 
to let the hands be idle whenever the solar rays are inter- 
cepted by clouds, or to commence work so late a3 8.30a.m. 
or close at 4.30 p.m. By using it as an auxiliary to ordi- 
nary fuel, in the manner I have indicated, there would not 
be a moment’s interruption. } 

I shall send you an account of any farther experiments 
that may be made. I shall not, however, be able to make 
them I succeed in obtaining assistance, as I have too 

calls on my resources to allow of my purchasing 
pore Ba boiler, and [ fear that both the government 

d private individuals, both European and native, are too 
indift erent in the — to permit the hope that either will 
spend any mo science. 

v sti Yours fai , 
mu. ADAMS. 
Bombay, July 12, 1878. 
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TRE FLOW OF WATER THROUGH __ | {grdiein front ot of the orifice. Thenumbers| § TRAMWAYS WORKED BY ROPES. 
ORIFICES IN THIN PLATES. centre of the orifice or central axis of To rae Eprror or ENGINEERING. 
cn — eee Te ow RENNES, | Part ct ie mee, cl Re vente Sate Oe ae | an ae Tuas Uo cnaah tb aecrmek aes 
Iz,— water is flo out of a a@ | curves 7] ive ts 
i orifice in its side by the pressure of a constant | referred to. ‘ points | the Institution of Mechanical . ers by M. Anatole 
head, it is of course perf certain that those particles| 7. Thecurve L L refers to the ; 
—_ Ce oy Te al plane at | an imagens aa etanding on | po Ne its 
level of the e 0 orifice must, as a uator, and gives pressures a' ; every | : , : 
the orifice, pass Lit and recede’ from i be sab- 9 deg. of latitude. 7 interested some facts in connexion with this system, and 
jpsted to continneasiy ing pressure. On the other| 8 To understand the curve M M A NN, So serine pute of the enacts 2 ee { 
, to measure the pressure in part of the stream to, | which gives the pressures in i yee f 
through, or from the orifice has hitherto been found to be | cistern must be supposed to be turned quarter round on wees 


a very difficult if not impossible task. O H asan axis so as to make O H represent an edge view here referred 

2. Experiments have been made as to the pressure on the | of the plane of the orifice, O to B being inside of the cistern | i may be of some interest to know 
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a paeee cause is very a if 
; y is no difficulty in slacking speed, an is 
N MK | Se ii pocer Wadley veleased ealll the Seonianese et Both 
; and Sutter-streets are densely populated at their 
627 E. 27 ends, and although both are steep—especially Clay 
. drart—Shere are ‘eh Cees © greck mang snqnes vend 
; carriages on them, and the absolute control system has 
in respect to speed—limited only by the velocity of the 
to stopping and to slacking, is one of its many 
i ing, of course a descending car 
back op hill, but there is no trouble about backing 
brak es the — ~~ ~ ure - 
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in These control 
Sees Sal ene Goon we when it is necessary 
xq The almost im mediate stop of the car 
7 control of Oe ee Ne ‘or example, three miners 
) from Virginia City were ri ce et Se aan 
3 the heaviest down grade, 1 in 6; the wind blew off the hat 

$ of one of them, and in order to save the hat he jumped from 
his seat to the ground, and ing suddenly to — it up, 

f his foot slipped, and he fell across the track, within 2 ft. of 
6 ea be the dummy. Of course a cry of horror escaped from the 
ss ™ passengers, but the driver by a single turn of the hand- 
, \ wheel and a couple of turns of the foot brake brought the 
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car and dummy to a standstill without touching him, 
Y feat which would have been quite impossible with a pair of 
/| horses or a steam road engine even on a level road. 
; With regard to the economy of the system, as com: 
we ~ with the ordinary horse tramways, the Sutter-strect Rail- 
road Company formerly em: horses on their main line, 
but after witnessing the working of the -street road for 
+2 two youss they obstinate the yam the latter, 
dispensed with their horses. The Sutter-street line 
OT ats oi me through the busiest portion of the city for three squares, 
about 1500ft., and at this point the tracks are used by 
another com also. TS syne fone Sad Se eapeen 
system would work to the detriment of the - 
, and to the inconvenience of the public, a fear that 
hb sxgermons bee omen ee e 
M. Mallet, in his valuable address, expressed a wish 
»| for more exact information and ie ae the 
of the | cost of working a line of this kind, I have o the 
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ends of small tubes inserted as nearly as possible in the | and O to S outside of it. The numbers will represent as 

line of the current at different positions ; but inasmuch as | before the distances from the centre of orifice in tent 

this plan stops the current at the part where it is required | of its radius. k 

to know the a without interfering with the flow, it 9. The diameter of the experimental orifice we 1} in. 
: i , or 
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would from cause alone, if it were otherwise faultless, | so that ——_ ysin. was gyth of the 
which it is not, be like trying to ascertain the power of a | radius ; and the head of water over the centre of the orifice | following data from the Clay-street Hill . 
horse by killing it, and then weighing the proportion of | was in all cases to which the a refcrs 45 in. pany, covering the period of the year 1877,.which may be 
bone and muscle in its carcase. 10. The pressures given on diagram are summarised as follows : 

3. Lhave lately, however, succeeded in trying experiments | in one-thoasandth parts of the whole head, so that by pre- Passengers carried rr a 1,579,189 
in any desired position in the stream towards, through, and | fixing the decimal point to them they give the ratio of the iydany csreenings consumed (7 dols. 3 
from the orifice, excepting only at or very near the edge of | pressures to that of the whole head as unity. per ton is $04,678 Ib 
the orifice; and though it still requires great care and| 11. It was not found ble to experiment at the Number of round trips, car and 
pomp to get reliable results, I think the diagram which | very edge of the orifice, + a formula was found which dummy ee ee a. 26.565 

now enclose will convince any unprejudiced person who | agreed so well with the experiments from the centre to Wassher of hodrs etek. ee j 
understands the subject that the pressures given in the | yy in. from the edge, that it may be assumed to represent Ww F perteeet paste empty ... 5400 Ib. 
diagram are obtained by reliable experiments. Not that | very approximately the pressures through the last sixteenth Total expense of running the road... 37,500 dols. 
any individual experiment can be ly relied upon, but | of an inch latter item includes repairs, wear and tear, &¢., 


an inch, 

that on the average they very fairly give the actual | 12. The curve A A is formed in accordance with the} The 3 r } 

sures. On this ob d en rent may be ‘allowed to formula referred to above and the pesesares ly the tormals but does not a gn powers ei 

observe that just before, I may almost say after, I had | are given in brackets underneath the experimental quan- As before stated, this road was operated until the Let 

finished my experiments, I found out the cause of the | tities. It will be found that one, No. 7, differs 11 per 1000, November, as orignally built, i.e., for a distance ata 
inet irregularities in my experimental results. and one 7 per 1000, and the next highest difference is 4 per and with an elevation of 307 ft. above starting point at 

pressures are given at sixty different positions, | 1000 between the ‘orm’ experiment. ¢ a 

of whieh Coreen ne Seo ct tee coca ankaeane. All the rest of t curves exe formed by the eye with the it started up again with on odpiion ie ESS 2000 ft. 

sent the pressures at these positions only, and the rest give | assistance of ordinary i ow gaye rmne a ?-.0 the total o - 

the pressures throughout circles in planes parallel to thatof | 13. The formula of which speaking r 5300 ft. ; the amount o consumed was 

the orifice. the fall of pressure from the centre of the orifice to its edge, consequence increased from 84 Ib. to 

5. Neglecting for the present the S-shaped curve | as represented by the perpendicular distances from A E to It is possible that the weight of the car «nd dummy 

MM ANN, the surface PQ BS may be supposed | the carve A A. se o% 540 Iba» _might be deoreased, bat this he compared 

resent a front elevation of the side of the cistern, in It is evident that to the actual pressures, pres- weigh ’ . 

which the orifice is situated, when O would be the centre | sures represented © Tee vertical distances must be | that of horses or a steam road carriage that its relative 

of the orifice, and BO S the imaginary horizontal planes deducted from the central pressure, which was about . 

passing through it, as referred to in the first ph. | of the whole head. If e represent the distance from the 
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6. O H represents the statical pressure of ¢ le head | centre of the orifice in tenth of its radius, and y=the 
above the centre of the orifice, and O A the pressure in the i i 2 wed hag one-thousandth but few had confidence, its unqualified success has 
centre of the orifice. The curves A A and A! A! refer Pe 'theshead, then the formula may be stated in a| induced two other lines to_be constructed in this city, and 
respectively to the pressures in the plane of the orifice ithmic form thus, log. yslog. e+ ‘Is #+.25,| from | has trebled in value the Hill eee heretofore so un- 
from its centre to its , and from the edge to a distance | which the depression y can readily be found. attainable but so valuable for resi el perponm. 
equal to yths of the radius beyond the edge. I observe that other experimental pressures are on the I would add that there is nothing in t seomanpes at 
‘The qurves BB end OO msirsegeciny sete ares | average slightly above those by the formula. the cars or dummies to frighten horses in the “ 

in planes at distances equal to ;hth and ,}ths of theradius I had some further remarks to make, but my letter is Ver ee ys a OR 

19 Wede 


back from the orifice into the cistern, the curve F F | too already. Yours, , “Bit 
to the pressures in a plane at a. distance equal to Ath of Ghaetow, J iy 10, 1878. Rosegrr D. Narizx. San Francisco, California, July 17, 1878. 
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CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. III. 

Tue Danvuse IMPROVEMENT WoRKS—(continued). 

Ir will be remembered that the second section of 
the works comprising the main excavation across the 
lands of the Prater from Roller as far as Stadlau 
Bridge were first undertaken ; 80 soon as the con- 
tractors had possession of the grounds they 
established construction and repair shops near the 





distributed over the works by means of roads con- 
structed as occasion re were . The repair shops 
comprised saw benches, forges, lathes, planing ma- 
chines, drills, &c., and a boiler shop the whole was 
driven by an engine of about 30 horse power. In 
addition to these, special sheds for the construction 
of wooden boats, were built, on the side of the 
Kaiserwasser, for constructing in place dredgers and 
ballast barges. 

In the month of November, 1869, the works for 























Fie. 


middle of the works, and upon land belonging to the 
Danube Commission. These shops were connected 
to the Northern Railway, near Vienna, and were 


under the shelter of the Kaiserwasser Dyke. At 
the same time they constructed a large quantity of 
material, and brought up all which they 

already ; by means of the railway connexions, the 
whole of this material was collected at the shops and 
depéts of the contractors, and thence could be easily 








A Brose et Courter. 
8. 


the dry excavation in the upper part of the section 
were organised, and were carried out by means of 
native labour, or rather by Italian workmen, who 
came in great numbers to find work in Austria, For 
the better execution of the work, the surface to 
be excavated was divided into a large number of 


subsections, permitting a at subdivision of 
labour and a methodical classification, which 


of each subsection, as well as the distance which the 
earthwork excavated had to be carried, were 


accurately known in advance ; thus it was to 
settle beforehand the price to be paid, and to check 
the work as it proce This s of sub- 


ystem 

division was highly appreciated by the labourers, and 
gave great satisfaction ; large amounts of excavation 
were thus excavated during several Fao by 
1000 workmen and about 500 horses, without any 
difficulty arising between the labourers and the 
agents of the contractors. The mechanical exca- 
vators were oars more especially for work 
entirely or partially under water; the first of these 
was put into operation on the 19th of April, 1870, 
and the first dredger in October of the same year. 
Two excavators were occasionally employed during 
a certain time to load the wagons with dry spoil, but 
the results obtained were not very economical. This 
method of work, however, gave a very satisfactory 
production, especially with the employment of light 
machines. At the end of 1871 four excavators and 
two dredgers were in operation. The following 
Table is an approximate summary of the earthwork 
executed in the three sections of the Danube Regu- 
lation Works : 

TaBLE No. II.—General Distribution of Earthwork over 
the several Sections. 























? 

— Barrows. Excavators.| Dredgers. 
cube yards. | cube yards, | cube yards. 

1st Section. 1871 to 1876) 1,886. ase 1,142,887 
° +» 1875) 6,204,918 4,500,384 6,252,804 

8rd 1871 ,, 1876; 1,218,038 274,950 2,095,473 
Totals .| 9,809,840 | 4,775,384 | 9,491,264 

Grand total 23,575,928 cube yards. 

~ Table No. III., on the following , shows the 


special classification of the earthworks in the second 
section. Table No. IV., also on the next , is a 
summary of the plant employed over the three 
sections on the Ist of April, 1873. Besides the 
foregoing there were also employed as follows : 








2nd Ist srd 
Section.} Section.| Section.) Total. 
i ~ of eer) 248 1.56 98 27.38 
(miles) ove ot bee 
moe Sac A99 oa P z é. 
‘ransport do. ... 75 
Wagons ete 300 20 25 345 














The special machines, excavators (systeme Cou- 
vreux), dredgers, discharging apparatus, and other 
plant, were specially worked out for this under- 
taking by the contractors, according to the require- 
ments of the work. The Couvreux excavator is 
shown in Figs. 7 and 8, In 1861, M. Couvreux 
constructed from his own drawings and put into 
operation at Lyons his first excavator ; the apparatus 
at that time was practically the same as that 
subsequently employed, with the exception of cer- 
tain alterations in detail suggested by experience 
In 1861, this apparatus was employed in excavating 
and loadin ast on the railway from Sedan to 
Thionville in the Ardennes. It wassoon found that 
this machine could be made of + service in the 
public works, and its value was first officially recog- 
nised by the Inspector-General, Monsieur Ducos ; 
shortly afterwards the Commission of Civil Engi- 
neers belonging to the Suez Canal was employed to 
examine the machine, and roa ¢ reported favourably 
to the company as to its probable utility in the great 
work which was then being carried out. The result 
of their report was the adoption of the system, and 
between 1863 and 1868 seven excavators were em- 
ployed on the canal, and dealt with about 8,000,000 
cube yards of material. 

The construction of the excavator will be under- 
stood by reference to the sketches, for which we 
are indebted to the Revue Industrielle, It consists 
essentially of a carriage, carried upon three lines of 
rails. A lateral projecting arm carries an endless 
chain with buckets, passing around a wheel at the 
lower end of the arm. This chain is driven by a 
20 horse power engine mounted on the frame of the 
carriage, and the whole machine is caused to traverse 
on the rails by means of a small four-horse locomo. 
tive. The buckets, which become filled in suc- 
cession in traversing the face of the slope being 
excavated, are of steel plate, or of wrought iron 
mounted with steel edges. The buckets are mounted 
on two pitched chains, which in rising pass overa 
loose pulley placed at the level of the road, and 
serve as a support to the loaded buckets. This 


y | arrangement largely reduces the friction, and pre- 








promoted the execution of the works; the contents 


vents excessive torsion of the chain. The loaded 


© 
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Tasue No. Ill.—EarTHworRK AND EXCAVATIONS COMPLETED IN THE SECOND SECTION. 





QuAnTITIES EXCAVATED IN CuBE YARDS. 


with buckets which received the ballast from those 
of the dredging machine, and after raising it 
discharged it into an open channel, whence it 
fell into the wagons. The buckets of this 
































Mopsg oF EXEcuriIoN. ‘aease nae 

1869. 1870. 1871. 1872, 1873. 1874. Total. 
barrows an: Pacer ear ae} 11,4430 887,120 1,772,900 1,055,400 524,700 697,100 | 4,951,650 
| hed Lg Det, PS ee TS 74,000 221,000 | "456,400 240,200 st, "991,600 
r af oy RRC Pe eee er 67,120 358,200 411,300 265,200 ‘a 1,101,820 
. oe iis demise 45 ena pi 44,900 179,800 311,000 517,200 127,300 1,180,200 
a o SOMBB 5 ce te ove 27,400 898,100 392,600 406,000 a 1,224,100 
By dredgerNo.1_... Oe ot 4,320 184,700 23,100 30,300 ad 242,420 
ay wl 19,550 225,500 622,900 684,500 412,900 1,965,350 

» ww 8 eis 175,200 468,400 808,300 416,900 1,868,800 

wr OU as fs 58,700 373.400 306,900 | 305,400 | 1,044,400 

»  v» 5, 6,7, 8, and 9 a pai Ms | ai 584,900 371,400 | 118,500 1,074,800 
eee eee ee Be 1,124,410 | 3,574,100 4,699,400 | 4,154,700 2,078,100 |,15,645,140 
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Taste No. IV.—Summary or PLANT EMPLOYED ON THE DANUBE WORKS. 




























































































SECOND SECTION. | FIRST SECTION. THIRD SECTION, TOTAL. 
Z | @ Z 3 
Horse Power. z-| | Horse Power. z:| Horse Power. gs 
a a a 
: se : 
Nat b { 3 - 
ature of Plant é 3 ¢ | 3 3 F 
= I 3 # 3 £ 3 Fs 
ae — 3 = Cy} — 4 
Z| 4 ak Te ae eo 3 Pe 
a | FI z z 
g s 2 g Ss 2 Ss & = 8 3 
A oo - Za a = Za Ay = a m 
Repair shops 1 15 15 1 7 7 1 4 4 3 26 
Excavators 4 24 96 a dae he es aol 4 96 
j eee eee 5 22 110 2 25 50 1 25 25 8 185 
Carriers 200 eee eco oon one 1 6 6 1 6 6 2 12 
Elevating wheels ... _... 1 6 6 ons ay a asd see 1 6 
Discharging apparatus .., 6 5 90 2 15 30 2 15 30 10 150 
Steam cranes = gets 2 12 24 1 12 12 ae ae 3 36 
Floating cranes 1 20 20 pee ls - 1 20 
Locomotives 15 40 600 1 20 20 2 25 50 18 670 
Tugs wes blthe 1 240 240 hi ose * es 1 240 
» . Screw .., oe 6 oe 150 3 ons 240 1 45 10 435 
ove ooo eee 1 8 8 . foe 15 1 12 12 3 35 
Steam ing engines od 5 8 40 > ca 16 ote 7 56 
Apparatus for drawing piles “s bee a: 8 8 - 1 8 
Stone breaking machines 2 10 20 a aa on. 2 20 
Portable engines ... 6 Re 60 2 20 S 8 80 
Air compressors... ine * se 2 ; 18 36 aks 2 36 
.. | 1479 460 172 2111 
Taste No. V.—WoRK DONE BY THE EXCAVATORS ON THE SECOND SECTION, IN CUBE YARDS. 
EXCAVATORS. 
Average daily 
Years. No. 1. No. 2. No 3. No. 4 and 5. Totals. er 
! | 
Days. | Cub. Yds, | Days. | Cub. Yds. | Days. | Cub. Yds. | Days. | Cub. Yds. | Days. | Cub. Yds. 
1870 116 74,000 107 67,120 86 44,970 39 27,340 348 | 213,430 613 
1871 170 223,500 205 358,150 193 179,870 312 898,150 880 1,160 670 1319 
1872 234 456,340 232 411,320 198 311,000 231 392,650 885 1,570,310 1775 
1873 120 240,200 137 265,250 265 517,220 210 406,050 732 1,428,720 1951 
1874 = ote ‘es <eo 80 127,300 “ eco 80 127,300 1591 
640 994,040 681 1,101,840 822 1,180,360 792 1,224,190 2925 | 4,500,430 1538 












































buckets are discharged automatically, by means of 
flap openings in their bottoms, and their contents 
fal either into the wagons alongside, or into in- 
clined conducting channels. 

As will be seen from the sketch, these machines 
run alongside, and at the top of the excavation they 
make, and the earth which they raise can be either 
deposited alongside so as to form a continuous em- 
bankment, or be loaded into wagons. 

Table No. V., given above, shows the work done 
by the excavators on this section, From the 2nd of 
December, 1871, one excavator was employed for 
discharging the ballast, as also excavator No. 2 
after October, 1873. A sixth excavator was also 
constructed only for the purpose of unloading. 

The dredging machines employed on the Danube 
works were constructed from the designs furnished 
by Mr. Hersent at the shops already referred to ; 
they were on an average from 25 to 30 horse power, 
pe had one inclined arm, which could be depressed 
to work in a depth of 22 ft. of water and even 
beyond ; they were high enough to loa direct into 
the wagons either by means of a distributing table 
or an elevating endless chain bucket. Is was found 
that this capacity of machine was the most eco- 
nomieal that could be adopted, both with regard to 
the work done, and also the ee, moderate 
dimensions of the parts which facilitated construction 
and repairs; the following are the principal di- 
mensions and particulars of these machines : 


ft, in. 
Length of boat oe ee ora oo 88 7 
ete. . . . 





The working steam pressure was six atmospheres, 
and the power consisted of a vertical engine of 
153 in. cylinders and 35,% in, stroke ; the main shaft 
was 7, in. in diameter, and the ratio of the pinion 
to the driving-wheel was 1 to 7. The buckets were 
of steel, having a capacity of 8.75 cubic feet. The 
links of the chain were 314 in. long and 1} in. neg 
3} in. for those to which the buckets were attached, 
and }{ in. by 3} in. for the others, The bolts by 
which the buckets were fastened were of Bessemer 
steel 1} in, in diameter. These machines were em- 
ployed in several different ways on the Danube 
works. They load direct into wagons running upon 
a side track, either by means of a transportin 
apparatus or of an elevating wheel and buckets. The 
transporting apparatus was attached to the dredge, 
and consisted of a girder about 46 ft. long ; guidin 
and carrying an endless tand formed steel 
plates mounted on chains which were driven by 
wheels at each end of the girder. The buckets of 
the dredging machine discharged their contents 
upon this band, to which a forward motion was im- 
parted by an independent six-horse power engine, 
and the forward movement thus given discharged 
the ballast in the wagons alongide. The whole 
of this system rested at one end on the deck of the 
drag, and at the other on trestles secured in a small 
auxiliary boat fastened alongside the machine. It 
was afterwards considered that a useful alteration 
might be made in the means of transferring the 
ballast, and with this object a large wheel fitted 
with buckets was mousited on the and driven 
by an independent engine. The wheel was of 


wheel were fixed to the periphery, and were so 
arranged as to discharge automatically into the 
channel, It was found that this mode of loading 
produced excellent results, but the full capacity of 
the dredgers could not be developed both on account 
of the loss of time incurred, and because the material 
dredged was not always easily transferred into the 
wagons. A large quantity of the material excavated 
was also loaded into barges and taken by them to 
suitable points of discharge. We shall publish draw- 
ings showing the arrangement of this latter class of 
machine. 

The amount of worked performed by the dredging 
machines depended greatly on the means available 
of removing the earth excavated, and to do this with 
regularity, and without loss of time, was one of the 
most difficult portions of this of the work. 
During 1870 and 1871 the dredging machines 
loaded almost exclusively into the wagons by means 
of the endless bands already described. Nos. 1 
and 5 were worked exclusively in this manner. 
Nos. 2 and 3 began to load into boats in 1872 and 
the following year; this method was entirely 
adopted with them; it will be noticed that their 
roduction is remarkably large. No. 4 machine 
oaded the wagons by means of the large wheel ; the 
dredging machines employed on the first and third 
sections of the works, and which also loaded into 
boats, gave very remarkable results. 





THE PUBLIC WORKS PAVILION AT 
THE PARIS EXHIBITION.—No. II. 

On entering the Pavilion of the Minister of Public 
Works, the visitor will notice in the vestibule a re- 
markable collection of constructive materials, to 
which we shall ‘refer separately; then passing 
through the door of the main hall he will see, on 
the left, the trophy of the Corps des Mines, and on 
the right that of the Corps des Ponts et Chaussées. 
The exhibits of these two bodies of the Ministry of 
Public Works occupy the hall jointly. At the 
opposite end are two special cabinets containing the 
collection of the School of Mines, and the statistics 
of the Direction of Mines, which were described in 
the previous article; in the second is the ex- 
hibit of the schools of the Ponts et Chausées 
and the statistics of roads and communications, 
These we will proceed to notice. The objects 
exhibited are: J], A map of routes to a scale 


of maw’ and a volume of explanatory text. The 
means of communication are divided into, those by 
land, those by inland waters, and those by sea. The 
first are divided into roads and railways. ‘The roads 
are re-divided into national andd epartmental high- 
ways. The inland water communications are those of 
rivers and those of canals. All these different 
routes are represented on the map in the following 
manner: ‘The national and departmental roads are 
indicated by brown lines, the former broader than 
the latter ; railways are shown by white lines, and 
rivers and canals by lines in blue. Hills and moun- 
tains are indicated in a conventional manner in such 
a way as to show the various watersheds, and the 
position of the streams in intermediate valleys. The 
chief lines of maritime communication are indicated 
by gilded lines. Red contour lines show the bottom 
of the sea at depths of 100, 200, 500, and 1000 yards. 
Lighthouse illumination is shown by circles, the 
centres of which correspond to the position of the 
light, and the circumference to the field of illumi- 
nation. The chief towns of the departments are 
shown by gilded discs, and those of the arrondisse- 
ments by black points. The sea-ports are indicated 
by gilded buttons of different dimensions, according 
to thé importance of the port. The volume of text 
relating. to, this exhibit is divided into roads and 
bridges, railways, rivers, canals, sea-ports, light- 
houses, and buoys. Each of these divisions is made 
the subject of a special chapter, in which are sum- 
marised from authentic sources—historical, technical, 
administrative, and commercial—facts relating to the 
various points shown on the map. This exhibit 
was pre and coloured by M, de Dartein, pro- 
fessor at the School of Ponts et Chaussées, with the 
aid of ‘MM. Boulard and Ciesielski, The volume of 
text was edited by M. Felix Lucas, engineer of Ponts 
et Chaussées. 

The following maps, documents, &c., are ex- 





wrought iron 19 ft, 8 in. in diameter, and furnished 


hibited by the Service of Statistics and General 
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Economy of Public Works in the pavilion. Four 
maps which show the means of communication in 


France, three being toa scale of 1 _ and the 


1,250,000 
fourth to a scaleof 1 _ and three maps (scale 


1,390,000" 
ame showing the tonnage of merchandise carried 
by these channels, together with various documents, 


The first-named group comprise (a) a large map of 
railways where the different réseaux are distinguished 
by distinctive colours, showing primaryand secondary 
lines, railways sanctioned but not yet conceded, &c. 
Local lines are also shownin black. (4) A large map 
of local lines prepared in eight different colours. 
this case the main réseaur are shown in black lines, 
the others being coloured and flat tints being laid 
on such of the departments which it was desired to 
bring into prominence. (¢) A map showing the lines of 
inland navigation, also in eight colours, This work 
illustrates the whole of the hydrographic réseau, 





basins, mountains, canals existing or proposed, the | 


navigable parts of rivers, &c. ; it shows by distinct 
colours the navigable ways administered by the 
State, or conceded to different companies, canalised 
rivers, fluvial navigation, and navigation at the 
mouths of rivers. (d) A map of national roads 
in four colours. With the exception of this last 


map, which is to a scale of i x oi all the others are 
1 


to a scale of 1350000" In accordance with a contract 


made on the 31st of January of the present year, the 
official maps are now executed in chromolitho- 
graphy. The geological maps are now also thus 
reproduced, and thus at last in France, the public 
are able to purchase official charts at a reasonable 
price. The stones on whichthey are drawn are 
kept by the Administration, and altered from time 
to timeas requirements arise. The figurative maps 
which compose the second group, are so arranged 
that by means of conventional signs, data, and 
statistics are plotted in such a way as to be under- 
stood at a glance. Since 1872 the Statistical 
Service published figurative maps of railway receipts 
to a scale of 1 mm. per 1000 francs. To this has 
now been added the slow goods tonnage for 1876 
on all the French railways. There are three of 
these charts, all to the same scale (1 mm. per 
5000 tons) which renders comparison at once easy. 
Collectively they give an exact idea of the streams 
of traffic, and their division among the different 
classes of lines. They afford also useful informa- 
tion in the study of projects for new lines. They 
are moreover accompanied by the detailed tables from 
which they have been prepared, and which afford 
fuller information to the close investigator. 
Miscellaneous publications constitute the third 
group of these exhibits. As regards railways they 
have centralised and put in order the whole of the 
information which the Administration receives from 
the different companies. Each year the mass of 
facts to be thus arranged kecomes more consider- 
able. When the publication was first started in 1856 
the annual report was only a brochure of twelve- 
ithographed pages ; to-day it fills a quarto volume 
of 340 pages, together with a large map. The 
data given include the length of the réseauz, their 
chronological establishment, the lengths of each 
system in each department, with the areas, popula- 
tion, and traffic of the principal localities served by 
the lines. These apply not only to the main 
lines, but to those of local interest and to Algerian 
railways, Independently of the collection of these 
annual reports, the Central Bureau of Railway 
Statistics exhibits a collection of volumes published at 
different times, and referring to railway industry 
and interests. The same bureau publishes also, as it 
obtains the information, a series of pamphlets in- 
tended to form one volume, embracing the period 
1870 to 1880. These publications give detailed 
information on the results of working, costs of first 
establishment, rolling stock tarifs, &c, With re- 
gard to the roads and bridges, the Statistical Service 
published in 1873, a large volume of documents 
prepared by Monsieur Nicolas, engineer-in-chief, 
and a series of pamphlets on inland navigation, the 
cost of establishing such channels, their length, and 
the traffic which they carry ; at the present time he 
is preparing a methodical summary on the legislation 
of public works, exclusive of railways, which forms 
the subject of a special publication. The Statistical 
Service is composed as follows: Chief of the de- 
partment, Monsieur Cheysson ; engineer-in-chief of 
the Ponts et Chaussées; chief of the Central Sta- 
tistical Railway Bureau, Monsieur Listerman, who 
has taken an important part in the publications 








made since the ereation of the de ent; chief 
of the Financial Bureau of Public Works, Monsieur 
Hugo. An interesting exhibit in the Pavilion isa 
statistical atlas of water-courses, factories, and irri- 
gation works, as well as documents relating to the 
same subject. After the decree of the 8th of May, 
1861, which placed exclusively in the hands of the 
Ministry of Public Works the control and improve- 
ment of water-courses unfit for navigation, the 
Administration recognised the necessity of obtaining 
detailed information concerning the value of the 
water thus placed under their charge. A ministerial 
circular addressed to the engineers on the 30th of 


In| July, 1861, required them to fill up two tables 


called respectively A and B. In the former were to 
be placed the data required to appreciate the régime 
of the unnavigable water-courses, their length, 
breadth, discharge, &c. With the exception of a 
few elements subject to change, dependent upon 
the improvement or alteration of these streams, the 
contents of this table remained permanent, The 
second, on the contrary, devoted to factories and 
irrigation works, was frequently changing with 
alterations and developments of industry. Other 
circulars, dated 27th of March, 1862, and 23rd of 
June, 1863, were supplementary to that of 1861, 
and required that the first work should be completed 
with a map on which the information contained on 
Tables A and B should be laid down. In order to 
facilitate this work the administration, acting on the 
idea of M. Morgan, engineer-in-chief, established 
by the decision of January, 1869, a special Commis- 
sion under the presidency of M. Perrier, inspector- 
general. In his hands were placed all the data 
already obtained, and on the Ist of April, 1869, 
he was authorised to enter into direct relation with 
the engineers to obtain the supplementary docu- 
ments. In a circular addressed to them at the com- 
mencement of 1870, the Commission called on them 
for assistance in preparing a publication which ought 
to be, said they, the work of the Ponts et Chaussées 
entirely, and they requested maps and statistics 
giving detailed information on irrigation works. 
Interrupted for a time by the events of 1870-71, 
the work of the Commission was immediately after- 
wards resumed with activity ; it comprised the pre- 
paration and engraving of plates, the printing of the 
tables, and especially the attentive and constant 
revision of all documents before certifying them as 
correct. The essential part of this publication is an 
atlas, comprising 85 departmental maps toa scale of 
sso } t© produce these maps, tracings were at first 
taken of the maps in the war depét to a scale of 


zane they were then reduced by photography to the 
scale of mn and afterwards collected into sheets 


of the separate departments. On each of these 
maps, the hydrographic réseau is shown completely, 
the water-courses and various basins being traced 
upon them, and a reference number is attached to 
each stream corresponding to its position of which 
the 1861 circular had fixed the basis. Moreover, the 
factories worked by water power are indicated as 
well as wells and irrigation canals, together with the 
areas watered. Conventional signs conform to 
the various points represented. So soon as the in- 
formation furnished by the engineers is sufficient to 
prepare a mapit is at once sent off to the engravers ; 
each map — the engraving to be done on 
three copper plates; the first for printing in black to 
show the lowest levels, local names, means of com- 
munication, &c., second for blue, and the third for 
red, showing the factories, &c., as well as the boun- 
daries of the departments, and the arrondissements. 
As to the irrigated areas, they are coloured in green, 
The proofs of these maps on coming from the en- 
gravers’ hands are subjected first of all to the most 
careful examination on the part of the employés of the 
Commission together with the engineers of the various 
departments. It is only after asecond investigation 
of this nature that the maps are passed on to 
the printer. The atlas is peasupeniod tar statistical 
tables also prepared by the department, and there 
are going to be added me and descriptions of 
the best types of the methods of irrigationin different 
localities. Finally, the Commission will summarise 
in a general introduction the results contained in the 
atlas and tables, they will compare the methods of 
irrigation followed in different countries, and will 
place on record such details that will seem favour- 
able to them to find the best utilisation of the water. 
At present the work of reducing and collecting 
the mans is terminated for all those departments 
of which the Etat Major has published maps, and 
the engraving has been finished for 50 departments 








ithe: practice w 


wear on the tyres. 





The statistical tables are now in the press at, the 
Imprimerie Nationale, and will occupy, when com- 
plete, about 18,000 quarto pages, Commission 
exhibits as imens of this ey er maps, 
and tables of the departments of the Haute-Garonne, 
of Ari and Niévre. The number of copies 
that will be printed of this important work will be 
large enough to satisfy the requirements of ‘the 
departments, and besides to place it on sale at a 
moderate price. This departmental work is ex- 
regen 4 executed and fills a want which has been lon 
felt ; when completed by the statistical tables it wi 
form a perfect inventory of French hydraulic 
resources, and will enable their value to be minutely 
estimated. 


LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. VII. 


AUSTRIA AND HUNGARY—(continued). 


Tue Le Chatelier system of retarding trains by 
reversing the locomotive, and admitting to the 
cylinders through the exhaust pipe small quantities 
of mixed steam and water, so as to prevent the hot 
gases and dust from being drawn in from the smoke- 
box, has long been in use by the Austrian State 
Railway Company, and it is now fitted to 354 of 
their engines. The experience with this apparatus 
appears to have been very satisfactory, and the 
authorities speak highly not only of its efficiency 
as a means of re trains, but also of its use- 
fulness as a method of lubricating the cylinders. 
The company exhibit at Paris specimens of their 
standard patterns of cocks used for regulating the 
supply of steam and water, &c., and the engravings, 
Figs. 1 to 5 which we give on the following page, 
show these, while Figs. 6, 7, and 8 show the 
arrangement of the several details on a locomotive. 

From these last mentioned views it will be seen 
that the two cocks or valves, for the steam and 
water supply respectively, are fixed one above the 
other on the firebox casing, the steam cock being 
fitted with an internal pipe — into the steam 
7. The two cocks are connected by a Y-piece, 
the pipe from which is led forward to a point under- 
neath the barrel of the boiler near the smokebox, 
where it joins two branch pipes which extend 
to the exhaust pipes of the two cylinders as shown 
in Figs.6 and 8. The steam and water-cocks are 
alike, except that the screwed spindle of that com- 
municating with the water space of the boiler is 
made as shown in Fig. 1, while the spindle of the 
steam-cock has an end of the form shown in Fig. 2. 
The object of giving the spindle of the water- 
cock such a very gradual taper where it fits its 
seat, is to enable the water supply to be adjusted 
with great nicety. To further assist in this adjust- 
ment in the case of both cocks, the hand-wheel 
of each has a series of hemispherical depressions 
formed on the side of the rim next the cock, 
these depressions receiving the head of a rivet at 
the end of a spring, arranged as shown in Fig. 1. 
This spring thus serves to hold the hand-whee! in 
any desired position. The boss of the hand-wheel 
forms a nut fitting on the screwed spindle of the 
valve, and this spindle is itself prevented from re- 
senyprge Ba having a keyway cut init, a projection 
on a plate held by the gland studs entering into this 
keyway. The spring-loaded relief valves placed 
upon the cylinder covers to prevent damage from 
too great a compression are shown by Figs. 4 and 5. 

The company state that with the high-pressure 
steam now used it is found that when their powerful 
engines are hauling light trains, the steam bein 
much wiredrawn is too , and causes cutting o 
the pistons and valves ; and:to prevent this, it is now 
the practice under such circumstances to slightly 
open the water-cock of the Le Chatelier apparatus. 

hen running into a station it is the ordinary 
practice when steam is shut off to put the valve 
motion into full gear, and under such circumstances 
there is at some portions of the stroke a certain 
degree of exhaustion from the exhaust pipe. To 
prevent a from being drawn in from the 
smokebox under these conditions, all that is necessary 
is to open nee Le Chatelier steam cock before 
closing the regu 4 

We have already on several occasions alluded to 

hich has during the past few years 
been ado “ea a we pr gerctae parry tre Con- 
tinent, ubricating the ges ing wheels 
to facilitate the : of curves, nateeliors the 
is practice was introduced on 
the Austrian State Railways in 187], ‘and — 
ments made in 1871-2 showed that in the case of en- 
gines traversing sharp curves the durability of the 
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tyres was augmented 40 per cent, In the earlier 
arrangements the end of a slab of solid lubricating 
pore slipped into a suitable case came in contact 
with the tyre, and this arrangement was shown on 
some of the engines exhibited at Vienna in 1873. 
The lubrication of the ,~ flanges by oil is, how- 
ever, now preferred, and Figs. 9 to 12, ou page 15), 
show the arrangement now adopted on the Austrian 
State lines, this arrangement being exhibited at 
Paris. 


Fig. 2.4 





and the results have been so satisfactory that they 
propose fitting it indifferently to all their locomo- 
tives, the expenditure of oil being small and the 
saving of tyres and rails t. The centrifugal 
force serves to keep the oil in the flange part of the 
tyre, and it is stated that it is not found that the 
grease gets on the rails or causes any inconve- 
nience. 

Figs. 13 to 17 on page 151 represent three types 
of lubricators for connecting and coupling rods, of 



















































































































there is no waste of oil going on when the engine is 
not running. 

The second pattern, shown by Figs. 15 and 16, is 
a modification of that just described, a screwed plu 
having grooves cut down its sides being substitut 
for the wick. The grooves or oil channels down 
the side of this plug are tapered, so that by screwing 
the plug farther into the tube the amount of oil 
allowed to pass can be reduced. Still more recently 
the further modification shown by Fig. 17 has been 
introduced. In this the central stud forms both 
the oil tube and the bolt for securing the cover, and 
at a short distance below the cover it has formed on 
it a kind of collar with a groove turned in its upper 
side. When the engine is running the oil is thrown 
up by the motion of the connecting or coupling 
rod to which the lubricator is applied, and striking 
the cover falls down into the groove just mentioned, 
thence passing through a small oblique hole to the 
central oil hole and thus to the bearing. To keep 
the small oblique hole from becoming stopped a 
bent wire is placed in it as shown in Fig. 17, this 
wire being always in motion during the running of 
the engine. This arrangement appears a very good 
one. Inallthe lubricators we have been describing 
















































































DETAILS OF LE CHATELIER COUNTER-PRESSURE APPARATUS. 


Referring to our engravings it will be seen that 
the arrangement consists of an ordinary syphon 
lubricator held by a suitable support fixed to the 
footplate, and arranged to deliver the oil down a 
curved tube to a felt pad which delivers it on to the 

of the tyre, as shown in the sectional plan, 

. 1], and the. general view, Fig. 12. The 

tube with the pad-holder is hinged to the lubri- 
Ghee, cae nee se to Cee te bynes: igi- 
nally this lubricating arrangement was intended 
for use on engines traversing sharp curves only, 
but in 1877 the cman applied it to a number of 
ocomotives employed on lines having easy curves, 





which the Austrian State Railway Company exhibit 
examples at Paris. These lubricators have now 
been applied to 100 locomotives, about one-third 
of the number being fitted with each type. The 
pattern first adopted was that shown by Figs. 13 
and 14. This lubricator is provided with a hemi- 
spherical cover, and the oil thrown up during the 
movement of the rod falls upon the top of the 
syphon tube, which is slightly bell mouthed, as 
shown, The wick which feeds the oil to the bear- 
ing is just turned over the edge of the tube and 
secured by a string tied in a groove provided for it. 
As the wick does not extend down into the lubricator 





the joint between the cover and the lubricator 
proper is made tight by the interposition of a leather 
washer, and each is fitted with a tapered wooden 
plug screwed into a hole in the cover through which 
the lubricator can be supplied with oil. 

An arrangement of lubricator for cylinders ex- 
hibited by the Austrian State Railway Company is 
shown by Figs. 18 to 20, page 151. The com- 
pany commenced experimenting with this form 
of lubricator in 1875, and after several modifica- 
tions they have arrived at the pattern shown by 
our illustrations, and have applied it to fifty loco- 
motives, while it is probable that they will adopt 
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it generally. The object of the arrangement is to 
‘aatie an engine dan to lubricate the cylinders 
from the footplate. For this purpose there is fixed 
in a convenient position on the top of the firebox 
casing the combined lubricator and steam valve 
shown by Figs. 18 and 19, a pipe from this lubricator 
being led forward, and connected by two branches 
directly with the cylinders. On the top of each 
linder a small non-return valve is placed as 
own on the right-hand side of our engravings. 
The vase of the lubricator is filled with tallow or 
other lubricant, which flows down into a recess or 
chamber formed in the plug of the cock below. 
By turning the plug of the cock, the lubricating 
material is discharged, aud es into the s K, 
whence it is blown forward into the cylinders on 
the steam valve V being opened, Through the 
action of the steam the lubricant is, as it were, 
disintegrated, and enters the cylinders in a state of 
fine subdivision. The arrangement is altogether a 
very neat one, and it affords good facilities for 
blowing through and keeping the passages clear. 


AMERICAN IRON AND STEEL WORKS. 
By A. L, Hotter and Lenox Situ. 
No. X.—Works or THE CAMBRIA IRON 
ComPpany—(continued). 

The Blast Furnace Plant.—Five of the blast 
furnaces are at Johnstown, one at Conemaugh, one 
at Bennington, two are at Hollidaysburgh, and one 
is at Frankstown. The engravings, Figs. 13 to 22, (see 
page 154, and the two-page engraving of this week) 
give the details of the No. 5 furnace at Johnstown, 
the Jast built by the company, and one of the best 
in the United States. The engravings, Figs. 23 and 
24, illustrate the Conemaugh furnace, which is 
specially adapted to the production of spiegeleisen. 

e furnaces at Johnstown and the Conemaugh 
furnace are worked with close tops. Furnaces No. 4 
and No. 5 at Johnstown and the Conemaugh furnace 
have the charging arrangement shown in the en- 





Gravings. , ‘ ‘ 
The following Table shows the dimensions and 
product of the furnaces : 


The Conemaugh mS ae making 
iegelei the or whi as follows: 
*P One-third Spanish ore (Carthagena). 
One-third Springfield ore. 
One-third Lake Superior brown hematite. 
The quantity of the charge is as follows g 
Coke « eee eee one ons 600 
Limestone one ss eee és 400 
The product of this furnace is 155 tons of spiegel 
per week of the following average analysis : 
eee ove » 15.00 


Carbon 4.3 
Silicon 0.3 
P 0.08 


The quantity of manganese may be varied from 
6 to 30 per cent. according to special use for which 
it is required, : 

No. 5 Furnace.—This furnace has been uniformly 
successful in its performance, which is largely due to 
its excellent management on chemical principles, and 
partly, of course, to its construction. Fig. 13 shows 
its arrangement in ground plan. The stoves are not 
as near as possible to the gas supply, but the trans- 

ortation of stock is all the shorter for that reason. 
The arrangement of boilers and engines is obviously 
convenient. Fig. 13 isasection through the casting- 
house, boilers, and engine-house, showing the most 
common t of American blast furnace engine. 
Fig. 15 illustrates the stoves; Fig. 16 is a section 
through casting and stack-houses ; Figs. 17, 18, and 
19 give details of the stack and its appurtenances ; 
Fig. 20 illustrates the pneumatic hoist and the con- 
struction of its framing ; and the boilers and setting 
are shown by Figs. 21] and 22. 

The furnace, Figs. 23 and 24, has a lining of re- 
fractory brick, consisting of a 12-in. and a 16-in. 
course, the thickness being the same all the way to 
the top. This lining is built solid, and is enveloped 
in red brick 12 in. thick without any space between 
the lining and the envelope. The stack is bound 
vertically on the outside by 60 lb. rails 2 ft. apart (the 
flanges being turned outward), and flush with the 
brickwork, which is grooved to receive them. The 

















: Diameter | Diameter aiaee 
Height. | of Bosh. |of Hearth. 
ft. in. ft. in ft. in. “3 
No. 1 70 0 15 0 5 0 | Mill iron 350 tons per week. 
» 2 65 0 14 0 6 0 | Notin blast. 
» 3 65 0 14 0 6 0 | Bessemer iron 345 tons per week. 
” 4 eee 65 0 14 0 6 0 ” ” 99 ” ” 
» 5 eee eee 75 0 20 0 8 0 0 ‘ ” ” ” 
Conemaugh mm 51 0 1l 4 5 0 Spiegeleisen 155 ,, ” 
Hollidaysburgh, 1. 45 0 12 0 4 6 | Bessemer ,, 190 ,, pe 
0 2... 51 0 10 4 4 6 ” » 1% 5, ” 
Bennington 41 0 9 8 3 6 ” ” 140 ” ” 
Frankstown 45 0 10 0 4 0 Foundry ,, 125 ,, en 

















Charges.—Mill iron is made in No. 1 at Johnstown 
from native spathic ore which fluxes itself, and yields 
about 37 per cent. iron in the furnace, 1,44, tons 
coke being used per ton of iron produced. The 
other furnace in which mill iron is made is at Franks- 
town ; it uses fossil ore yielding 48 per cent, iron, 
145 tons of coke being required per ton of metal 
produced. 

The — of blast is from 850 deg. to 
900 deg. Fahr. 

The charge for mill iron is as follows: 


lb. 
Johnstown ore ... 2800 
ke 1200 


The mixture in all the furnaces in which Bessemer 
metal is made consists of : 

One-half Springfield limonite ore averaging 50 per 
cent. of iron. 

One-half Lake Superior specular ore containing 
60 to 66 per cent. of iron. 

The amount of fuel required is 1,43, tons per ton 
of iron. 

The quantity of each charge is as follows: 

Ib. 


Coke 1. an a x 1200 
1200 


The following is an average analysis of the Bes- 
semer metal : 


Silicon 2.5 percent. 
Carbon . 4. ” 
Sulphur 022 ,, 
Phosphorus 08 ,, to.10 per cent. 
The phosphorus may be reduced to .07 per cent. 
when required for special steel. 





horizontal binders of the stack are formed of corru- 

ated iron rings 74 in. wide by 1 in. thick. The eight 
beer rings are placed 18 in. apart, and are rivetted 
at the intersections with each vertical binder. The 
remaining courses of rings are 3 ft. apart. The top 
of the furnace is supported on rails so arranged as 
to form brackets which are built in and bolted to the 
fifth binder from the top. The top is carried im- 
mediately on eight brackets of cast iron. The gases 
are conducted from the furnace by a pipe inserted 
into the centre of the stack, and supported by a 
square frame built of corrugated iron of the same 
form and dimensions as that composing the hori- 
zontal binders of the furnace. ‘This frame also 
carries the fulcrum of the levers which operate the 
charging apparatus. The hearth ani boshes are 
bound with vertical bars and horizontal rings in the 
same manner as the upper part of the stack, forming 
panels 2 ft, square. 

The stack is supported on eight columns of cast 
iron 18 ft. high, 30 in. in diameter at the base, 23 in. 
in diameter at the top, 3 in. thick at the bottom, 
2in. thick at the top. The unusual height of the 
columns exposes the bosh to the action of the air 
and prevents to a large extent the injurious effects 
of excessive heating of the brickwork. 

The mantle of the furnace is of wrought iron 
built in four sections, each composed of three bars 
1} in. thick and Yin. wide. ese three bars are 
bolted together by 1} in. bolts at suitable intervals, 
forming a compact and solid ring, the four sections 
being firmly united by clamps extending across 
above and below and held together by 1}in. bolts 
passing through the spaces -between each section, 
the whole forming a continuous ring of twelve 








pieces of wrought iron supported by the columns 
which sustain the entire weight of the furnace above 
the bosh. A continuous cast-iron ring 1} in. thick 
serves to protect the mantle and present a more 
pleasing architectural effect, but does not assist in 
supporting the weight of the stack. 

e water boxes around the tuyeres project 
within 9 in. of the face of the hearth and are 
open and kept cool by means of a spray of cold 
water which is then collected on the bottom plate 
and conveyed away by an overflow pipe. The lower 

rtion of the hearth is cooled by water circulation 
in hollow boxes with 4 in. spaces and diaphragms 
cast so as to direct the water and insure a circu- 
lation from one end of the box to the other. 

The gases are taken off by means of a pipe of 8 ft. 
internal diameter lined with 9 in. of firebrick. The 
lower end of this pipe for a distance of 20 ft. is 
enveloped by a larger pipe of about 14 ft. internal 
diameter, the smaller pipe extending down into the 
larger within 6 ft. of the bottom. The gases are 
taken from the 14 ft. pipe near its upper end by an 
elbow through an underground flue, and thence pass- 
ing by the hot blast and to the boilers, are taken off 
at each stove and boiler, and are regulated by astop- 
valve, the quantity of air required for combustion 
being controlled by a register valve. At the upper 
end, and in the inside of the 14 ft. pipe, is placed a 
2 in. water pipe which is perforated with small holes 
on the upper side for the purpose of spraying the 
water which in falling meets the upgoing gases, and 
is brought so intimately in contact with them, that 
nearly all the material which passes out mechanically 
from the furnace with the gases is eliminated, and 
the labour of cleaning the hot-blast pipes and boilers 
is materially lessened. The hoist is pneumatic, and 
the blast is applied on the lower side only of the 
counterweighted piston of a 48 in. cylinder, the top 
of which is open so that the load is taken up with- 
out employing power. 

The hot blast is on the Player system, and consists 
of six stoves with 24 pipes of 9 in. internal diameter 
and 19 ft. length in each, four of the stoves being 
constantly at work; the other two are spare. A 
feature in the construction of the stoves is the 
method of binding, which consists of trussed rails 
and vertical rails built flush with the brickwork. 

Thefurnace is supplied with steam by eight cylinder 
boilers each 60 ft. long and 48 in. in diameter. The 
boilers are set in — each connected below on each 
outside sheet by short cross boilers 30 in. in diameter, 
and 6 ft. long with 16 in. connexions. The gases are ad- 
mitted at the ends of the boilers into combustion 
chambers similar to those used in the Player stoves, 
and thence they pass through flues under the boilers. 
To provide for emergencies, afiring grate, 6 ft. by 6 ft., 
is placed 20 ft. from the ends of the boilers. Each pair 
of boilers is hung on wrought-iron trussed arches 
supported by sides walls. The boilers are suspended 
by bolts resting on spiral springs, and are perfectly 
free between walls; there is no trouble resulting 
from expansion and contraction. The cross boilers 
have each a branch 10in. in diameter, extending 
through the side walls with 4 in. spaces all around 
them, the — being covered with loose plates of 
iron. ‘The branches receive the feed water, and also 
serve to connect the: blow off, which is inserted in 
the neck far enough to be bent, so as to reach the 
lowest point of the cross boiler. This arrangement 
enables each cross boiler to be blown off separately. 
The feed pipe is 10 in. in diameter, having connexion 
at each cross boiler, The boilers are so arranged 
that any pair can be cut off for any purpose without 
interfering with the working of the furnace, Under 
ordinary conditions of regular working six boilers 
are sufficient. The boiler fronts are built of 
wrought-iron plates jin, thick, bound with corrugated 
iron, 

The chimney is 140ft. in height, 8 ft. internal 
diameter, with a thickness of 21 in. red brick at the 
base ; there are three off-sets of 4in. each inside at 
suitable intervals, finishing at the top with 9 in. 
thickness of red brick. It is built on a masonry 
foundation 15 ft. deep, having a covering of heavy 
cast iron forming a base for the brickwork. Its 
construction is like that of the furnace stack. The 
first course of rails composing the vertical binders 
weigh 601b. per yard, and the finishing course at 
the top is composed of rails weighing 35 lb. per 
yard. The intervals between horizontal hoops is 
2 ft. at the base, and increases gradually towards the 
top, where they are 4ft, apart, the thickness also 
diminishing at the top. ‘the chimney is capped 
with a cast-iron ring which projects sufficiently to shed 
rain water. 
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The stock-house is traversed by four standard 
gauge tracks upon trestle work 24 ft. high, which 
connect with the main line of the Pennsylvania 
Railroad. There are three vertical blowing engines 
with blowing cylinders above and steam cylinders 
underneath ; the crosshead between the cylinders is 
connected to two overhanging flywheels each weigh- 
ing 14 tons. The steam cylinders are 33 in. in dia- 
meter, the blowing cylinders are 7 ft., the stroke is 
4 ft. 6 in. But two of the engines are used at one time, 
the speed averaging 24 revolutions per minute. The 
third engine is kept ready for use in an emergency. 
The engines are now worked non-condensing, but 
are fitted with complete condensing apparatus, Fur- 
naces No. 3 and No. 4 have been remodelled, and the 
valuable features described in connexion with No. 5 
have been added tothem, They are almost identical 
excepting the charging apparatus, which in No. 4 is 
the same as in No, 5, but No. 3 has the ordinary 
bell and hopper. 








RAILWAY BRAKES. 
On the Coefficient of Friction from Experiments on 
Railway Brakes.* 
By Captain Dovetas Darron, C.B., F.R.S. D.C.L. 

THE author of this paper has been recently engaged in 
making some experiments upon the coefficient of friction 
when the surfaces in contact move at high velocities, in 
connexion with the action of brakes in use on railways ; 
and the results which have been arrived at appear to 
present some interesting features in respect of the laws 
which govern the coefficient of friction. 

These experiments form the first instalment of a series 
which it is intended to make, to ascertain, Ist, the actual 
pressure which it is necessary to exert on the wheels of a 
train to produce a maximum retardation at different 
velocities ; 2nd, the actual pressure exerted on the wheels 
in the several forms of continuous brakes now in use ; 
3rd, the time required to bring the brake-blocks into 
operation in different parts of a train in the several forms 
of continuous brakes; 4th, the re ing power of the 
different kinds of continuous brakes now in use on trains 
under similar conditions of equal weight and running at the 
same speed. 

This paper includes the first series of experiments only. 

The author was enabled to make this series through the 
courtesy of the London, Brighton, and South Coast Railway 
Company, and of their locomotive superintendent, Mr. 
Stroudley, who provided a van and other facilities for 
making the experiments; and through the courtesy and 
assistance of Mr. Westinghouse, by whom the recording 
apparatus was designed. The author was assisted in 
making the experiments, and in their reduction, by Mr. 
Horace Darwin. 

The experiments were made on the Brighton Railway, 
with a special van constructed for the purpose ; it was at- 
tached to an engine, and was run at various 8 , during 
which time various forces were measured by self- i 
dynamometers. These dynamometers were designed by 
Mr. Westinghouse ; their poem is that the force to be 
measured acts on a piston fitting in a cylinder full of water, 
and the pressure of the water is measured by a Richards 
indicator, connected by a pipe to the cylinder ; thus, as the 
drum revolves, diagrams are obtained giving the force 
acting on the piston. The advantages of this method are 
obvious, as the indicator can be placed at any convenient 
point, and the inertia of the water tends to make the pencil 
keep a position corresponding to the mean force. 

Diagram No. I.+ represents the piston and what answers 
to the cylinder, but would be better described as a rin 
fastened to the edge of a cylindrical;box. A is the rod by 
which the thrust to be measured is transmitted to the piston 
BB. This piston merely consists of a cast-iron disc, with 
a cavity in its centre in which the rounded end of the rod 
A rests, and a projecting piece at its centre on the other 
side b which acts as a guide. The ring, shown at Cin the 
diagram, which takes the place of the cylinder, is of the 
same thickness as the piston, and in its centre the piston 
fits. This ring is screwed to the edge of a cylindrical box D, 
to which the ring with the piston thus forms a cover. The 
piston fits so as to slide easily, with but little friction, and 
is made water-tight by placing a disc of india-rubber under 
it, which is fastened to the centre of the piston by a brass 
collar, and has its edges clamped in between the ring and 
the edge of the cylindrical box D. Thus we havea perfectly 
water-tight piston, which will move with very little friction, 
and as its movement is very small, the disturbing effect of 
the india-rubber at its edge may be neglected; thus the 
indicator will register the forces acting on the piston by 
means of the pressure of the water. F is the socket into 
which the pipe leading to the indicator is screwed. We 
will neglect the valve E for the present, and explain its use 
a little further on. Suppose the whole apparatus to be 
filled with water, and that a force were applied to the 
piston by the rod A, it would force some of the water 
out of the vessel D, through the opening F, into the 
indicator cylinder ; the area of the indicator piston is half 
& square inch, and its maximum range 8 of an inch, 
therefore the quantity of water required to make a 
maximum movement of the pencil is 0.4 cubic inches, and 
as the area of the piston B is 30 square i , its move- 
ment would only be 0.013, or #,in.; which is such a small 
movement that the india-rubber will introduce no appre- 


* Read before Section G of the British Association : 
Dublin meeting. 


t+ Drawings of this experimental van, and the details of 


€ | indicator being used 


edn n cmegeediie, t: bammi teenie 
and if it were quan’ 

af water Inthe apparata, nothing mor eds pp innren | 
to make it work properly, but as thi is evidently impossible, 
the supply valve E ow ae necessary. A small pipe lead- 
ing from an accumulator (H in Diagram No. It), loaded 
to a greater pressure than can ever arise in the vessel D, 
is screwed into the socket G; the excess of pressure on the 
euter side tends to close the valve E; there is also a spri 

which forces the valve on to its seat. This valve is sea 


with india-rubber, and is made perfectly water-tight. The 
spindle up so as nearly to touch the brass 
collar H on the underside of the piston. Su the whole 


apparatus to be filled with water when there is no force 
acting on the piston; then if a force is applied, this will 
move the piston down so as to send some water into the 
indicator, and raise the pencil, and will also open the valve 
E ; and, as the pressure in the accumulator is in excess of 
that in the vessel D, the water will enter, and go on enter- 
ing till the piston is raised and no longer a ag the valve. 
Now, if the force on the piston be removed, the indicator 
spring will force a quantity of water less than 0.4 cubic 
inches back into the vessel D, and raise the piston less than 
7 in., and thus the piston can only move 7s in. above the 
position in which it touched the valve E. Again if we suppose 
a smaller force to be — to the piston, it will not be 
pressed down so far, and will not 0; the valve, unless 
sufficient leakage has meantime en place to allow the 
piston to come down through its full di ce; thus the 
valve always keeps the right quantity of water in the ap- 
paratus to make it work properly, by occasionally opening 
and letting in enough water to make up for “ey 

A special brake van was built by the London, Brighton, 
and South Coast Railway Company for these experiments, 
to which the Westinghouse automatic brake was applied, 
with four dynamometers like the one described, attached to 
it. Nos. 1and 2 measure the ——z force which the 
friction of the brake-blocks exert on the wheels; No. 3, 
the force with which the blocks press against the wheels ; 
No. 4, the force required to drag the van. The arrange- 
ment of the levers for applying the brake is not the same 
as that used on the ge | rolling stock of the Brighton 
Railway, but has been slightly modified by Mr. Westing- 
house in order to make the pressure on sides of 
the wheels, and to provide for the application of the dyna- 
mometers. No. II. shows the arrangement. A 
is the cylinder ing to the Westinghouse brake 
apparatus; into this compressed air flows from the 
reservoir B when the brake is applied, and forces the two 
OF meses of tee tovers, UIE thn tagien Monts eguinct 

y means © levers, pressing e blocks agains 
the wheels. It is evident from the di that the 
pressure must be equal on each side of the wheels, and that 
the pressure on dynamometer No. 3 must be equal to the 
thrust on the rod C, and hence proportional to the pres- 
sure on the wheels. The lever DE, pivoted at its centre, 
will evidently tend to turn with a moment equal to the re- 
tarding moment exerted by the friction of the brake-blocks 
on the wheels; and hence d ometers Nos. 1 and 2, will 
register forces proportional to this moment: The brake 
could be applied to all the wheels of the van, but during 
the experiments it was only applied to the pair of wheels 
to the levers of which the dynamometres were attached. 
Dynamometer No. 4, is connected to the draw bar by a lever, 
and thus registers the force required. to draw the van. 

A self-recording speed indicator was used, designed by 
Mr. Westinghouse. This instrument has been repeated] 
tested, and was used at the brake trials on the Nort 
British Railway, and on the German State Railway. It 
consists of a small dynamometer made on/ the same 

inciple as that just described ; it measures the centrifugal 

‘orce of two weights, which are made to revolve by a strap 
from a pulley on a shaft driven by friction gear from the 
pair of bow J to which the brake was applied ; a Richards’ 
i as in the other dynamometers. Thus, 
as the centrif force varies as the square of the velocity, 
the speed is got by taking the square root of the ordinates 
at any point. There is also a Bourdon gauge attached to the 
above 8) dynamometer, with the face divided in sucha 
way that the hand shows the speed in miles per hour. 


' 


weight of the van between the 
obtained, as well as the weight of 
emselves. 


on unl w * 


information it was easy to deduce the weight on the braked 
wheels 


The indicators are all placed on a table in the centre of 
the van, and the drums are made to revolve by the cords 
being wound up on pulleys on the shaft G. is shaft is 
wens fe i of «plunge Midas in'n agleches thgengh 
m consists of a p r in a cylinder ugh a 
water-tight packing and erded with a heavy weight ; f 80 
wound up by connecting it with the accumulator, and at 
the beginning of each experiment a small cock is opened 
which allows the water to run out and the weight to fall, 
which thus turns the indicator down, and at an 
ascertained uniform speed. Thus the ordinates of the 
diagrams taken from these indicators show the various 
forces, and the abscisse distance moved through by 


the van. 
In these iments the tyres were of steel, and the 
brake-blocks of cast iron. 


The a tus was designed by Mr. Westinghouse, and 
sonaiivasleh aiden his ponent, b the Drighon Railway 
Company, a whose assistance th 


carried into effect 
The effect of appl ing the brake to the wheels is twofold. 
So long as the w to which brakes are applied continue 
to revolve at the rate of rotation due to the forward move- 
ment of the train, the effect of the i 
retardation by the friction between the block and the wheel ; 
but when the pressure applied to the blocks the 
friction to exceed the ion between the wh 
rail, the rotation of the wheels is arrested, and 
becomes fixed and slides on the rail, being held in its fixed 
position by the brake blocks. 
Therefore the experiments give the coefficient of friction : 
1. Between the brake blocks and the wheel, which is 
the tangential force 
equal to ane 
the pressure —_ 
2. Between the wheel and the rail, which is the 
friction of the brake blocks 
weight upon the wheels 
They moreover afford a measure of the adhesion between 


the wheel and the rail. 

It has been generally stated that there is no difference 
in the coefficient of friction observed in the case of bodies 
at rest, .¢c., in a condition of static friction, and the co- 
efficient of friction in the case of movi bodies i.¢.,in @ 
condition of kinetic friction ; but Mr. Fleemi Jenkin, in 

paper weed ore the Royal Society, in April, ’ 
upon the friction between surfaces moving at very low 
speeds, alludes to the fact that in all cases where a diffe- 
rence in the coefficient of friction is observed between static 








elocities. : 
‘ The following Table shows the mean results obtained 
rom a large num experiments made wi' e 
paratus above described, upon the action between the cas 
iron brake blocks and the wheels fitted with steel tyres : 




















A Coefficient of Friction between Cast-Iron Brake Blocks and 
benpene Steel Tyres of Wheels. 
At Commence- 
Miles per Hour. Feet per mentof Experi-|At from 5 to7| At12to16 | At 24 to 25 
Second. |ment, e.g., to| Seconds, Seconds. Seconds. 
3 seconds. 
60 88 .062 054 048 048 
55 
50 73 -100 -070 056 
45 65 125 
40 58 184 -100 080 
30 43 184 1 -098 
20 29 -205 175 -128 070 
10 14 .320 .209 
under 5 7 860 
Fleeming Jenkin : Steel on steel dry... {| 4, “Qoag a woe 
Morin : Iron on iron ete bie as ost 44 
ee aah ton tied lant 275 
inch wrought iron on cast iron 7. 
Steel on cast iron bee pas 300 














These diagrams thus show the 





the apparatus employed i 
deal fast volume yed were published by us on page 470 


speed of the pair of 
wheels to which the brake was applied, and therefore the 





A limited number of experiments were made with ht 
iron blocks upon the steel tyre, a mean of ‘which gave the 


velocity of the train at the moment of applying the brake | following result : 
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Coefficient of Friction between 
Average. Wrought Iron Blocks on Wheels. 
7 - 1 300 ~ °° Nel 
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The following Table shows the result obtained by the 
sliding of the wheel on the rail, that i«, a steel tyre and 
steel rails : 





Coefficient of Friction between Wheel 








Average. on Rail, Steel on Steel. 

. 3 aC |. ie theft 
‘Bee ace. 
jon} & 2 | ws ° | 9 
§ . |aeBg| gs | “a | Fy 
a &® | Boga] e8 oe | +2 
3 3 |: EES | =% re we 
‘Ss e ma | a »- 

a a | qeaa) = a" | 
50 ee 
45 051 | | 
38 .57 | O46 O44 
25 a 089 | 074 
om «ote 087 | 
| 110 | 
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The general results of these Tables show that the co- 
efficient of friction between moving surfaces varies inversely 
in a ratio dependent upon the pena +d at which the surfaces 
are moving past each other; probably the equation would 
be of the form of -*_. 

b+v 

The coefficient of friction, moreover, at these velocities 
becomes smaller also after the bodies have been in contact 
for a short time. That is to say, the longer the time the 
surfaces are in contact, the smaller apparently does the 
coefficient of friction become. This result appears more 
marked in the case of cast-iron blocks than of the wheel 
sliding on the rail, at all events for the first thirty 

ds of the contact, the arrangement not admitting of 

the experiments being carried on for a longer time. This 
effect, however, does not appear to be unnatural, as the 
friction develops heat, and the consequent expansion tends 
to close up the pores, and‘to make the heated surface a 
more united surface than the colder surface. Besides 
which, it is probable that in the act of rubbing, small 
rticles may be detached, which may act as rollers between 

he surfaces. 

It will also be observed that the coefficient of friction 
between the cast-iron block and the steel tyre is much 
larger than that between the steel tyre of the wheel and 
the rails, which were also generally of steel. 

As has been above mentioned, the sliding of the wheel on 
the rail takes place when the friction of the brake-blocks is 
greater than the adhesion between the wheel and the rail, 
which is due to the weight upon the wheel. This was found 
to amount generally to about 24 vo 28 per cent. of the 
weight. 

The influence which these results have upon brakes for 
railway trains may be briefly summarised as follows : 

1. The application of brakes to the wheels, when skidding 
is not produced, does not appear to retard the rapidity of 
rotation of the wheels. 

2. When the rotation of the wheels falls below that due 
to the speed at which the train is moving, skidding appears 
to follow immediately. 

3. The resistance which results from the application of 
brakes without skidding is greater than that caused by 
skidded wheels. 

4. The pressure required to skid the wheels is much 














BLAST FURNACE PLANT AT THE WORKS OF THE CAMBRIA IRON COMPANY. 


(For Description, see Page 152.) 
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higher than that required to hold them skidded; and | 
appears to beara relation to the weight on the wheels 
themselves, as well as to their adhesion and velocity. 

In order to produce a given result at different velocities, 
the pressure applied to the brake-blocks must vary in the 
proportion shown by the coefficient of friction. 

Thus at 50 miles an hour the pressure required to make 
one pair of wheels slide onthe rail was nearly 27,000 lb., 
whilst at 20 miles an hour a pressure of about 10,300 lb. 
was found sufficient to obtain the same result. 

The strain on the draw-bar showed that the retarding 
force or the tangential strain between the brake-blocks 
and the wheels followed very nearly the same law of 
variation. That is to say, in order to produce a Sage of | 
friction on the wheel at 50 miles an hour which s exert 
a retarding force on the truin equal to that at 20 miles 
hour, the pressure applied to the brake-blocks at 50 miles 











an hour must be nearly two and a half times as great as 
that required at 20 miles an hour, and a still greater pres- 
sure is required for higher velocities. 

Therefore, whilst a comparatively low pressure would 
make the wheels slide at low velocities, it was difficult to 
obtain any sufficient pressure to make the wheel slide at 
velocities over 60 miles an hour. 

The figures given in the above Tables must at present be 
accepted as only provisional, until an accurate mean 
been obtained from‘ the diagrams, which are not yet all 
worked out. But it may be assumed as an axiom that for 
high velocities a brake is of comparatively small value 

ess it can bring to bear a high pressure upon the surface 
of the almost instantaneously, and it should be so con- 
structed that the pressure can be reduced in proportion as 
the speed of the train is reduced, so as to avoid the sliding 
of the wheels on the rails. 
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OTTO’S SILENT GAS ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM. FETU AND DELIEGE, ENGINEERS, LIEGE. 
(For Description, see next Page.) 
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OTTO'’S SILENT GAS ENGINE AT THE 
PARIS EXHIBITION. 

Or the half-dozen varieties of gas engines which are 
exhibited at the Paris Exhibition, the one which is pro- 
bably in every respect best adapted for ordinary pur- 
poses is the “silent” engine constructed on Otto’s recent 

tent, which is exhibited there by three firms, two 

ch and one Belgian. This engine (which is manu- 
factured in this country by Messrs. Crossley Brothers, of 
Manchester), has been more than once mentioned in our 
columns. We publish on the preceding page draw- 
ings of it, showing its construction in detail. The 
Fey ag engine illustrated is one of those exhibited at 
aris by MM. Fétu and Deliége, of Liége, to whose 
courtesy w®9 are indebted for the drawings; the engines 
exhibited by the three firms are, however, practically 
identical in design. The English engine (which is not 
represented at Paris), while the same in principle, differs 
in many respects in its constructive details. 

The great difficulty in the way of constructing a satis- 
factory gas engine has always arisen from the suddenness 
of the explosion and expansion which has to be utilised. 
In the Otto and Langen engine—which has done good 
work in its time, but which cannot compare with the one 
before us—this difficulty was surmounted very ingeniously 
by allowing the expansion to take place under a /ree 
piston, whose velocity was not limited by the motion of 
a crank, and engaging the piston rod with the driving 
shaft only on its downward stroke. In this way the 
sudden expansion could of ‘course be more completely 
utilised than in any case where the velocity of the piston 
was controlled by the usual connexion to a crankshaft, 
but at the same time the whole arrangement had very 
distinct drawbacks, and was obviously open to improve- 
ment. In Herr Otto’s new arrangement the difficulty 
arising from the suddenness of the explosion is removed 
in a totally different way, viz., by making it less sudden. 
This could not be done previously because the mixture of 
air and gas was always drawn into the cylinder at 
atmospheric pressure, and was already used as dilute as 
was pussible under these conditions. If only, however, 
the mixture could be used under pressure a much larger 
dilution of air could be employed without destroying its 
explosiveness, and in consequence the violence and 
rapidity of the explosion would be very much reduced. 
It is upon this principle that the engine which we illus- 
trate to-day is constructed; the sudden explosion has 
been reduced to what is really not much more than a 
rapid combustion and expansion, not too rapid to allow 
it to be used, without loss, at the beginning of the stroke 
of an engine arranged with connecting rod and crank in 
the usual way. 

In general external appearance, as will be seen, the 
engine resembles a small horizontal engine, but the re- 
semblance is only superficial. The cylinder is single- 
acting, open at the front end, and is so arranged that it 
only completes its cycle of operations once in two com- 

lete double strokes. Its method of working is as fol- 


ows: The piston in moving forward draws into the | P 


cylinder a mixture of air and coal gas, the latter in mea- 
sured quantity; returning, it compresses this mixture 
into little more than one-third of its volume, as drawn in 
at — pressure ; these two operations take up 
one complete double stroke. As the piston is ready to 
commence the next stroke the compressed mixture is 
ignited, and expanding drives the piston before it, while 
in the second return stroke the burnt gases are expelled 
from the cylinder, and the whole made ready to start 
afresh. Work is actually being done on the piston, 
therefore, only during one quarter of the time it is in mo- 
tion, the g , a8 well as the work driven, being carried 
forward by the flywheel during the rest of the time. 

In our engravings, Figs. 1, 2, and 3 are elevation, plan, 
and end elevation respectively of the engine, and Fig. 4 
is a section of the cylinder and valve, on a somewhat 
larger scale. From the latter it will be seen that the 
cylinder, open at the front end, is fitted at back with a 
cover A carrying certain ports, and having a face against 
which a slide valve B can work, this valve being kept 
in place by a separate cover C held against it by the two 
spiral springs shown in Figs. 1 and 2. 

The action of the valve is as follows: When the piston 
is at the back of its stroke ready to draw in the explosive 
mixture, the valve B is in such a position that the port 
7 + in it makes communication between the passages j and 
‘in the cylinder end A. When the piston moves it draws 
in air through the valve from the opening a and the pipe 
6, and at the same time draws in gas through the small open- 
ing & on the back of the valve, which js then just opposite 
the passage in the valve cover c, which communicates 
with the pipe A above. The admission o g having 
been thus made and closed, the piston s to return, 
and during its return the valve, moving continuously, 
keeps the port /closed. Justas the second stroke com- 
mences the passage » comes —s 1, having just been 
in communication with mando. In the chamber m a 
small gas jet is always burning, fed by the pipe m (Fig. 3), 
and through o a small stream of gas is allowed to pass. 
The passage n is thus filled with gas from o ignited from 
m, just as it comes to /; this ignites the mixture is 
ao ge ye 8 —— stroke, while on the return 
etroke of the piston the spent gases are discharged 
through the opening g in the bottom of the cylinder. 








In order to carry out the function we have described, 
it is simply necessary that the valve should make only 
one reciprocation for two strokes of the piston, and for 
this purpose it is driven PES crank on the end of a lay 
shaft which revolves with half the velocity of the crank- 
shaft (the bevel gear shown in the figures being 2 : 1). 
This crank and the end of the shaft is seen in Fig. 4. 
The same lay shaft serves also to work the governor and 
two other valves. It carries a cam r, which by means of 
a lever v opens periodically a valve g (closed again by a 
spring) which regulates the amount of gas admitted 
through fA per stroke. A second cam s, by means of a 
lever ¢ below the cylinder, opens and closes the exhaust 
valve g. The governor is worked from the lay shaft by 
the bevel gearing shown in Figs. 1 and 2. Inthe engines 
shown at Paris it differs somewhat from the form shown 
in our figures; it is merely a small loaded ball governor 
of a neat arrangement. By means of a lever w it controls 
the position of the cam r upon the shaft, so that if the 
speed of the engine exceed a certain limit the gas admis- 
sion valve g is left closed, and the engine runs on until 
sufficient of its stored-up energy is expended to bring the 
speed down to its proper level. 

The cylinder is inclosed in a water jacket in order to 

revent overheating. To insure a circulation of water it 
os been found sufficient simply to connect the top and 
bottom of the jacket with the top and bottom of a filled 
reservoir. The difference in the densities of the hot and 
cold water is enough to set upand maintain the requisite 
circulation. The water enters by the pipe D and returns 
to the reservoir by E, being cooled sufficiently by contact 
with the air to be used continuously, To avoid shock at 
exhaust, the hot gases are discharged through a pipe V 
into a reservoir placed at a little distance, from which 
they pass into the atmosphere by the pipe y and the 
nozzle z. The lubrication of the piston and valve is 
effected by the self-acting lubricator a a, driven from the 
lay shaft. 

{t will be seen at once that in the matter of anything 
like exact regulation of speed, the engine still leaves much 
to be desired, but of course there are plenty of cases in 
which uniformity of speed isa very secondary considera- 
tion. In this, however, as in some other points, the engine 
will no doubt be improved as time goes on ; in spite of any 


such drawbacks, it certainly takes its place at present as | total 


the best gas engine that has hitherto been brought out. 
We do not know whether any accurate experiments have 
been carried out to determine its gas consumption, but 
if, as is stated, it works at the rate of about 20 cubic 
feet* of ordinary coal gas per horse power per hour, it 
must have a very high efficiency. We should be glad to 
hear of any experiments on this point. 








FOREIGN AND COLONIAL NOTES. 
A Third Rail on the Erie Railroad.—The work of laying 
a third rail on the Erie—or, as now known, the New York, 
Lake Erie, and Western Railroad—which will enable that 
road to accommodate standard- cars, is making good 


It will tly increase the carrying capacity of 
the line ; and as all the new rolling stock is to be made of 
standard gauge, the Erie will remain a broad-gauge road 


only until the old rolling stock is worn out and replaced. 

Glass Hardened by Compression.—Some interesting ex- 
eo were lately e by Mr. Frederick Siemens 

fore the Berlin Pol ic Society on the resistance of 

lass plates hard by compression and cooled in water. 
oon a*hardened plate 8.4 in. square and 1.1 in. thick, 
supported at its four corners, a lead ball weighing 8.8 Ib. 
was drop from heights varying from 3.3 ft 6.6 ft. 
Another ened plate 4.7 in. thick was broken by a weight 
of 2.2 Ib. falling from a height of 14.8 ft.; a one suc- 
cumbed to the shock of a ball weighing 1.6 Ib. falling 
11.6 ft., while the same weight falling 2 ft. broke an ordinary 

late of the same dimensions. Ene great difficulty of 
Eesdened glass—its tendency to break spon’ 
stated to have been overcome by Mr. Siemens hy p' g 
the hardened cold plates in boiling water and allowing them 
to cool slowly. 

French Railways.—The Northern of France Railway 
ax mg has been authorised by the French Minister of 
Public Works to open for traffic the section of the Arras 
and Etaples line comprised between St. Pol and Montreuil. 

American Fog Horns.—Messrs. A. and F. Brown, of 
New York, have now on hand an order from the German 
Government for a siren, or oko, the third of the kind 
which they have executed this year. This firm have 
supplied the English, German, and American Governments 
with fog horns, and have just contracted to deliver 
four double-tone strain signal sirens to be used on Russian 
=. The = are busy with the oOo ¥ 

oric engines, w are v¥ ly em 
furnish compressed air for the sirens. The use of steam 
engines is impracticable in a large majority of cases where 
a siren is to be employed, as on a in lighthouses, 
and stations where woter is obtained with dificalty ; hencs 
gas or other special engine is a necessity. 

A Safety Car Runner.—The American Railway Car 
Runner Com recently made a trial of their “‘ safety 
car runner,’’ on the Minneapolis and St. Louis Railroad, a 
short distance beyond the St. Paul and Pacific Junction. 
The runner consists of a bar of iron 44 inches thick sus- 
pended from the truck outside of and underneath the oil 


* This statement is made by Messrs. Crossley Brothers 
MM. Fétu et Deli¢ge speak of 1 cubic metre of gas per 
horse power per hour. 


y—is 








beams. It is braced between the wheels and so con- 
structed as to completely encircle and bind the truck. The 
runner hangs about four inches out of the wheels on either 
side, and about one half-inch above the trend of the wheel. 
It is claimed for this runner that it will hold the car to the 
track under any and all circumstances ; and the trial cer- 
tainly sustained the claim. The scene of the trial wasina 
sharp curve (six ). An outside rail, 30 ft. in length, 
was rem > @ car, an empty flat, was sent over the 
gap at the rate of 15 miles per hour. The “runner” did 
its work beautifully ; the truck dropped unto the ties, but 
was held close to the rail, and the car stopped in a distance 
of 30 ft. On a second trial the car was sent over the gap 
at the rate of 25 miles an hour, andran about 150 ft., the 
‘* runner ”’ holding it close to the rail as before, and in each 
instance the car was replaced upon the track, uninjured, 
in less than 30 seconds. 


Italian Telegraphic Revenue.—The telegraphic revenue 
of the Italian ernment amounted in 1877 to 313,1691. 


The American Iron Trade.—The number of furnaces in 
blast in the United States at the commencement of July, 
1878, was 248, while the number of furnaces out of blast 
was 460. At the commencement of July, 1877, the number 
of furnaces in blast was 259, while the number out of blast 
was 443. 

An American Monitor.—Messrs. Roach and Son are 
building a monitor for the United States Government at 
er “se Pennsylvania. The monitor is to be named the 


boxes, and secured across the ends of the truck by the 
brake- 


The Vieille Montagne.—The Vieille Montagne Zinc 
Mining and Foundries Company has held its annual meet- 
ing at Angleur, near Liége. The production of the com- 
pany’s zinc mines rose from 54,569 tons of ore in 1876, to 
68,095 tons in 1877, and that of its lead mines from 5914 
tons in 1876 to 6833 tons in 1877, while the output of coal 
sunk from 78,100 tons in 1876 to 53,499 tons in 1877. 

Torpedo Telegraph Posts.—This term is applied to 
certain posts in Australia, which, we are informed, are 
‘* by an arrangement of supplementary currents’ caused 
to communicate a severe shock to any one meddling with 
them. The unexpected Benson ae attributed to super- 
natural — which fell upon certain natives in the vici- 
nity of McDonald Peak, when they attempted to cut the 
wire, had the effect of —— tribes from in any 
way damaging the Australian continental line, the 
length of which is about 2100 miles. 

Broken Stone Ballast.—The Pennsylvania Railroad 
Company has put broken stone ballast on its double track 
for about 20 —, = —_ is taken oy a ange — 
throug rgen Hill, which progresses as fast as the stone 
can be utilised. The } wowed, = that it being necessary to 
— ha track, the - through a hill will cost ——s 

e policy thus pursued is giving the company a splendi 
= track solidly laid, and free from > aunegunee of 


Tramways at Adelaide-—The Adelaide and Suburban 
tramway connecting the city districts of Adelaide, South 
Australia, with the eastern suburbs was opened for pas- 
senger traffic Jane 10. The company owning this tramway 
are —e for the construction of a branch line to 
North Adelaide. 


Austrian Steam Navigation.—The revenue of the 
Austro-Hungarian — increased in the first seven 
months of this year to the extent of 135,0001. The receipts 
of the Danube Navigation Company have also increased 
270,0001. this year. 


The Suez Canal.—The revenue of the Suez Canal Com- 

y amounted in the first seven months of this year to 

'45,2217., as compared with 796,4631. in the corresponding 
period of 1877. 

The Defences of New Zealand.—A committee appointed 
to consider the question of the defences of New Pealand 
recommend a system of land batteries at the four principal 
ports of the colony, viz., Wellington, Auckland, Lyttleton, 
and Port Chalmers, by which they consider those ports 
could B ecgeg 4 be defended against any of vessels 
at all likely to be despatched by a foreign power to the New 
Zealand seas. They further estimate that twenty-two 
heavy guns, viz., eleven 7-ton guns and eleven 64-pounders, 
of the pattern used on board a oe oon of war, 
would be sufficient to provide an adequate armament for 
the batteries above mentioned. They state that the total 
cost of these twenty-two guns, including their transport to 
New Zealand, the construction of the batteries, and the 
mounting of the guns in the batteries, will be at the rate of 
about 20001. per gun, or 44,0001. in all. 


Austrian Railways.—The aggregate traffic receipts of 
the Austro-Hungarian railways in the first half of 1878 
amounted to 9,030,1437., as compared with 8,935,489/. in 
the corresponding period of 1877. The a e length of 
line worked in the first half of this year was 11,182 miles 
P| jar with 10,808} miles in the corresponding period 


The Mississippi Jetties.—Captain Eads reports that the 
Mississip. ip jetty channel ig now almost as good as the 
entrance to New York Harbour. Larger ships and 
steamers visit the port of New Orleans than ever before. 
Ocean frieghts have been so greatly lowered, in co 
thatithe saving on cotton alone from the of New 
during the past season was over 1, 
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LONDON GAS COMPANIES. 

As our readers are aware, the two leading gas 
companies of London, the Chartered and the Im- 
perial, were amal, ted some two or three years 
ago, leaving only five others holding an independent 
existence. Ten years ago there were thirteen com- 

ies supplying the metropolis, of this number six 
ve gamated with the Chartered, and one with 
the Commercial. During the last few weeks rumours 
have been current that the remaining companies 
have been considering the desirability of lessening 
their number by amalgamation with the Chartered, 
now better known as the Gas Light and Coke 
Company. 

The half-yearly meeting of this company has just 
been held at their offices in Horseferry-road, West- 
minster. The chairman, in moving the adoption of 
the report, stated that when he first joined the com- 

y, twenty-four years ago, its paid-up capital was 
ane than one million ; but by successive amalgama- 
tions it had been raised to 8,000,000/. at the present 
date. At first, 4s. 6d. per 1000 feet was charged 
for common, and 6s. for cannel gas, while the pre- 
sent rates were 4s, 6d, for cannel, and 3s. 6d. for 
common gas. He then referred to the proposed 
amalgamation with other companies. Negotiations 
were on foot which promised to be successful, and 
he trusted that before the next half-yearly meeting 
a definite result would be arrived at. With that 
view the directors of the Gas Light and Coke Com- 
pany had passed a resolution to invite the directors 
of the remaining companies to meet them at an 
early date, so as to thoroughly discuss the merits of 
the whole question of amal tion. Already it 
appeared that the companies have partially acceded 
to the scheme. As fas as the Gas Light and Coke 
Company were concerned, every amalgamation has 
turned out to their profit, and therefore we do not 
feel at all surprised that they desire an extension of 


the plan. 
Referring to the authorised reports of the Metro- 





politan Gas Companies for the year 1876, and pre- 
sented to Parliament, the following was the position 
of each of them ending December 31st. 

The Gas Light and Coke Company had of stock 
and share capital a total of 8,265,000/. authorised, 
and 6,664,986/. paid up, with 1,436,500/. loan capital 
borrowed, and 1,125,000/.remaining to be borrowed; 
the total receipts on capital account amounted to 
8,101,4867. The South Metropolitan Company, at 
the same date, had a total share capital of 460,000/., 
paid up, with no loans, leaving 40,000/. for issue. 
The Commercial had a total authorised capital of 
830,000/., and of loan 300,0002, of which 611,6382, 
share and 15,670/. loan had been paid up, making a 
total of 627,308/. actually paid up. the London 
had 758,927/. paid up, against 873,842/. authorised, 
with loans of 78,402/, and 101,122/. remaining to 
be borrowed. The Phoenix had a capital of 900,000/., 
out of 1,044,000/. authorised, and 155,000/, loans, 
and 45,000/. to be borrowed. The Surrey consumers 
showed a total of capital of 290.000/., of which 
230,0007. were share, and 60,000/. loan, leaving a 
net of share and loan together to be called up of 
20,0007. Taking these figures in a gross total, it 
would appear that, at the end of 1876, the whole 
paid up share and loan capital of the Metropolitan 
Gas Companies was about 11} millions, and of un- 
issued shares or unissued loans about 3} millions, 
thus making the total capital in connexion with 
London gas supply to amount to, say, 15,000,0002., 
within but, comparatively speaking, a smal 
fraction. 

We next refer to the accounts of the London Gas 
Companies, just issued for the year 1877. In regard 
to the Gas Light and Coke Company, while the 
total authorised share and loan capital remains the 
same as in 1876, there has been about 300,000/. addi- 
tional share capital issued, this so far reducing the 
share and loan capital authorised. ‘The share 
capital of the South Metropolitan was increased in 
the year to 750,000/., being 250,000/. more than 
authorised in 1876. Of this the total paid up is 
480,000/., leaving 270,000/. capital unissued. 
regard to loan capital this company has borrowing 
pone to the extent of 250,000/., none of which 

ave yet been exercised, Practically it would ap- 
pear, therefore, that taking ordinary share and loan 
capital the financial powers of this company show 
an increase of half a million, of which but 20,000/, 
was called up as share capital in 1877, that is, 
460,000/. share capital paid up in 1876, as 480,000/. 
paid in 1877. In respect to the Commercial the 
authorised share and loan capital (830,000/. and 
300,000/.) remains the same as in 1876. But there 
has been an éxtra issue of share and loan, i 
the totals 690,217/7. in 1877, against 627,308/. in 
1876 paid up and borrowed. The variation in the 
finances of the London Gas Light Company show 
little difference in the authorised share and loan 
capital, but there was an issue of 30,562/. of 44 per 
cent, debenture stock in 1877, which with other 
items of increase and decrease, by conversion, pay- 
ing off, &c., gives 864,179/. as total receipts in 1877, 
against 842,178/. in 1876. The Phoenix accounts 
for 1877 show an increase of 200,000/. share capital, 
or 1,244,000/., against 1,044,000/. in 1876. Butthe 
total receipts on account capital were in 1877 to the 
extent of 1,121,000/., against 1,055,000/. in 1876. In 
regard to the Surrey Consumers’ the capital and 
loan accounts present no difference between the 
two years, 

From the preceding figures it a) rs that, taking 
the total increase of euponditares bath as regards 
share and loan capital, of the six London com- 
panies in 1877, as compared with 1876, the difference 
1s, comparatively speaking, of little account. This 
is certainly an element of strength, and compares 
favourably with the statistics of railway capital, 
which we gave on page 135 ante. In the case of rail- 
ways we find a retrocession in almost every financial 
respect, with the exception of an in expendi- 
ture of cone while, on the other hand, invest- 
ments in London gas companies present in all 
respects the most favourable features. 

As it is more than probable that the Gas Light 
and Coke Company will eventually become the only 
one in London, by amalgamation with the rest, we 
shall, in dealing with the internal economy of the 
companies, only analyse its accounts, and that for 
the half years ending respectively on 31st of 
December, 1877 and 1876, by way of comparison. 
It a from the revenue accounts of the Gas 
Light and Coke Company that the last half-year of 
1877 showed sales of gas 892,7262., rental of meters 
17,1887, sale of residual products 239,865/., mis- 





cellaneous 2716/., or a total receipt of 1,152,445/. 
against 1,180,985/.in 1876. The deficiency in 1877 
was due to a diminution in the receipts for gas, and 
a still larger one for sale of residual products, show- 
ing a total of about 30,000/. decrease in 1877 com- 
pared with 1876. In regard to expenditure the 
amount char in 1877 was 760,455/. against 
771,487/., showing about 11,0007. economy in 1877 
compared with the same period in 1876. 

In regard to net revenue, 391,990/. accrued by the 
working of the company, which, with balances from 
last year, gave a total available fund for dividend 
and interest of 460,293/., which amounted at the 
same period in 1876 to 543,715/. After payment of 
interest, dividends on preference shares, and various 
stocks, in 1877 there was a balance of 326,537/. 
applicable to dividend on ordinary stock. The 
dividends on special stocks varied from 4 to 10 per 
cent., while that on the ordinary stock was 10 per 
cent. for the year. 

Such are some of the most important financial 
features of the condition of the London Gas Com- 
panies for the year ended December 31, 1877, and 
they of course afford the basis of estimate as to the 
comparative status of each company in view of 
amalgamation. Under the present restriction im- 
posed by the Board of Trade, and the controlling 
influence of the Metropolitan Board of Works, 
future amalgamation of all the companies promises 
to become a benefit rather than an evil. Of course 


1} in the present condition of London streets, burrowed 


with sewers, gas and water pipes, and telegraph 
wires, and bound on their surface by tram lines, in 
all directions from the City to the extremities of the 
metropolis, any attempt to introduce new gas or 
water companies would be as ridiculous as it would 
be impossible. The re-paving of our thoroughfares 
is bad enough in itself, but of course is an absolute 
necessity ; it is certain, therefore, that the inhabi- 
tants of London would not tolerate the almost 
ruinous condition that would be involved in fresh 
competition, whether in respect to gas or water 


In | supply, no matter what benefits might follow from 


the introduction of new and independent sources, 
It only remains for the Board of Trade and the 
Metropolitan Board to introduce new or maintain 
oe already existing ban yy in the eter - 
the ratepayers, in re to quantity, quality, an 
pace of the supplied. This , properly 
one, we need have no fear of any injury 

should all the London gas companies be merg 
into one large concern. Whatever success may 
eventually accrue to tbe application of electricity 


to lighting purposes, such must be very remote, and 


making one great progress in that direction has been 


made during the last few years for the purposes of 
local illumination of large open spaces, or buildings, 
it cannot, under present circumstances, com 
with gas for shop and domestic illumination. e 
gas companies have, therefore, little to fear from 
that source of v9, pear and the ratepayers but 
little to hope, at all events financially, for any such 
change. 





ae THR ATLAS CABLES. i 
THOUGH the problem of deep-sea telegraphy, 
as regards first construction, has been lon ro 
sidered as solved, there remains the question of 
durability and maintenance, which is only slowly 
being answered as time gives us erience and 
data to determine the average durability of the 
various types of cable employed and the effect of 
different localities on them. The Atlantic cables 
form the most important group not only on account 
of their being the earliest of the deep-sea cables, 
but because most of the other deep-sea cables could, 
if absolutely n , be dispensed with by more 
circuitous routes in s care wane ine are raed 
gaining some experience e life of these cables, 
as two of the earliest laid—those of 1865 and 1866 
—may be considered as having terminated their 
existence, and the whole benny of durability may 
be reconsidered, But although the dates of the 
laying and breakdown of these cables gives us an 
average life of about ten years, it will be seen 
that this need not necessarily be the limit of the 
life of those since laid, as improvements were in- 
troduced in their construction, 

Last year an ition for the repair of the 1865 
Atlantic cable (which failed March 12, 1873), and of 
the 1866 cable (which failed January 13, 1877), re- 
turned after four months, having one fault 
on the Newfoundland side and one on the Irish side 
in 1866 cable, and brought home a piece of cable 
cut out at this spot in excellent condition, but 
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having failed to restore the circuits, It was then 
determined to abandon the 1865 cable. This year 
another expedition for the repair of the 1866 cable, at 
the joint ex of the Telegraph Construction Com- 
pany and the Anglo-American peer gr started on 

ay 25. The expedition was under the c of 
Mr. London as engineer and Mr. Laws as electrician, 
on the of the Maintenance Company, Mr. 
Charles Hockin accompanying the expedition aa 
consulting engineer on the part of the Anglo- 
American Company. The expedition returned 
July 27. During the two months the weather was 
fine and the grapnels were down on an average of 
eight hours a day. Many dredges were made, and 
the cable was hooked fifteen times, but constantly 
broke, many pieces being brought to the surface. 
In one instance the cable was brought unbroken to 
the surface, but it happened to be the end of a piece 
broken already some few miles distant. Many 
attempts to find a part that was less weakened were 
made over a length of 120 miles, but without 
success, and it was finally decided to abandon the 
work. Everything a) to have been done that 
experience and skill could dictate, and, therefore, it 
is not probable that any further attempt to repair 
will be made, although possibly the shore ends and 
all the cable lying in shallow water will be recovered. 
Thus two of the Atlantic cables are dead, and their 
lives give us an average of ten years for this type. 
The ends of the pieces broken off and recovered 
show that the wires are weakened in places by 
corrosion, being eaten away to fine points. These 
weak places are quite sudden, and close to them 
the wires are in some cases comparatively per- 
fect. One of the ends of the original break in the 
1865 cable was recovered last year, and it was found 
that the wires were also eaten away to needle points 
in the same way that cables are constantly found in 
shallow water, and probably the break was brought 
about through this corrosion occurring at some point 
where the cable was hanging over some edge or 
rough ground, 

Both these cables have for mechanical protection 
galvanised homogeneous iron wires, each wire being 
surrounded by Manilla hemp strand, the 1865 cable 
being tarred and that of 1866 untarred. 

Since these cables were laid the deep-sea cables 
for the Indian lines have been. manufactured with a 
light whipping of single yarn round the whole 
stranded wire covering, and then a layer of com- 
pounded silica and pitch. This was done more to 
prevent the ends of the iron wires from protruding 
when broken at brittle places, as it was found the 
ends wounded the cable during the process of pay- 
ing out, This layer of compound would, however, 
atill give a little further protection from rust. The 
1873 and 1874 Atlantic cables are still further pro- 
tected, as they have two good layers of jute yarn in 
opposite directions with a layer of compound of 
pitch and silica on each. They are therefore far 
more protected against the effect of corrosion from 
external causes than the cables that have failed, and 
will probably last many years longer. The cause of 
these sudden patches of corrosion in cables is not 
yet thoroughly understood. In — cases in 
shallow water it occurs in such a marked way that 
it appears as if galvanic action goes on by the wires 
resting on some substances which act as a nega- 
tive element to the iron. It is easily distinguished 
from attrition, as the hemp serving in some shallow 
water instances retains the impression of the ex- 
ternal wires at places where the latter are entirely 
eaten through. Since the 1874 cable was manu- 
factured a further improvement has been made by 
employing two broad tapes of canvas covered with 
compound laid on in reverse direction round the 
cable—this makes an excellent pattern. In the cable 
supplied for the repairs of the 1866 cable, the wires 
were each separately covered with tape and com- 
pound before being laid round the cable. 

The gutta-percha in the pieces recovered was 
found in excellent condition and unattacked by 
insects, still the fact that two faults existed in the 
cable without its breaking at these 
faults shows that faults are not occasioned en- 
tirely by mechanical fracture. These faults were 
unfortunately not recovered, so that their nature 
remains unknown. This being soit is impossible to 
determine their cause so as to guard — their re- 
currence, and consequently it is evident that any 
cables may require to have such faults removed even 
ten years after they have been laid. Consequently 
the main object to be obtained is greater durability in 
the mechanical strength of the cable, so that when 
faults do occur they may be repaired. This, as 








afforded him during his term of office, he con- 
cluded by introducing Mr. Spottiswoode to the 
meeting ; he said, ‘It is a wise arrangement of this 
body that as far as possible different branches of 
science should in succession be represented by its 
presidents, and in the instance of myself and my 
successor the transition is certainly very great, for 
I have all my life been devoted to anatomy, which 
some would regard as a most repulsive occupation, 


physicist, is one of the most distinguished culti- 
vators of a science which rejoices in the name of 
pure, although it ma; 
mix mathematics wi 
processes. To some the study of anatomy may 
appear only a work of darkness, while every one 
knows that Mr. Spottiswoode has obtained renown 
by his reseaches into the phenomena of light. 


the management of this Association durin 
twelve months, well assured that he whose 
eminent ability and learning have procured for 
in the same year the honour of being named Pre- 
sident elect of the Royal Society, and of having 
received 
Association, will by his presidency give satisfaction 
in the city of Dublin as he represents that —_ 
ment of science by the advancement of which so 
many of her sons have attained fame. 
further with the fullest confidence that his sound 
judgment and 
pare poses by which he was enabled to confer 


great 
— of service as one of its officers, and which 


onerous duties both of a public and a private 
nature, will 
Association. 
longer, but will ask Mr. Spottiswoode to take my 
icular | place.” 


loud applause, and delivered a length 
terestin 

of thanks —— 
by the Lord Mayor of Dublin and secon in a 
com 
of 
).D.). 
enthusiastic cheering and applause, and he had 
to stand some little time before he was allowed to 
speak. We may remind our readers that he was 


we have shown, has been to a great extent kept in 
view by the continued improvement in the pro- 
tection to the iron wires from corrosion Som 
external influences. The various applications 
we have mentioned of pitch, silica, jute, and 
tape, no doubt are a great protection in quiet 
places where the cable is not subjec to 
attrition or insects, against external corrosive in- 
fluences, but it has long been cted that some 
galvanic action actually goes on ween the wires 
themselves; those which have the most carbon in 
them acting negatively to those having less. In this 
case the taping and covering of each wire sepa- 
rately may lessen the effect, but what is evidently 
wanted is some kind of enamel that will entirely 
and effectually protect the surface of the iron from 
contact with the water. The subject is of such 
vast importance, that the expense of experiments to 
obtain an enamel sufficiently elastic for the purpose 
might well be risked by any enterprising capitalist 
to whom a sound hope of success was given an 
chemist of eminence. But in the absence of sack 
a desideratum as an elastic enamel, the question of 
whether some of the paints and compounds used on 
the bottoms of iron ships might not with advantage 
be experimented on in the worst localities in shallow 
water is worthy of consideration. 





THE BRITISH ASSOCIATION. 

Tue forty-eighth annual meeting of the British 
Association commenced its session at the Dublin 
Exhibition Palace, on the evening of Wednesday, 
the 14th instant, when the inaugural address was 
delivered by Mr. William Spottiswoode, LL.D., 
D.C.L., F.R.S., the new President. Professor 
Allen Thomson, F.R.S., the retiring President, 
took the chair and began the proceedings by a few 
introductory remarks, After expressing his thanks to 
the Council and members of the British Association 
for conferring upon him the distinction of placing 
him for a time at their head, and after returning 
his thanks to Mr. Griffiths, the retiring assistant- 
general secretary, for the able assistance he had 


while my successor, as a mathematician and a 


occasionally condescend to 
or apply them to useful 


Into Mr. Spottiswoode’s hands I commit 
the next 


him 


a cordial welcome as the head of your 


I do so 
wer of practical 
efits upon this Association during a long 
ve been the means of imposing on him many 


greatly promote the interests of the 
I will not, however, detain you 


Mr. Spottiswoode then took the chair amidst 
and in- 
address, at the close of which a vote 
to the new President was 


imen 
rinit 


tary and graceful speech by the Provost 
College (the Hovenad Dr. Lioyd, 


r. Lioyd’s rising was the signal for 


President of the British Association at its last 
meeting in Dublin twenty-one years , and his 
popularity in Ireland is very great. . Spottis- 
woode having briefly returned thanks, adjourned 
the meeting, and the first stage of the Dublin 
gathering of the British Association was brought 
to a close. 

The real business of the Association commenced in 
earnest the next morning, and the sections were 
very fully attended by members, associates, and 
ladies anxious to hear the opening addresses of the 
sectional presidents. In Section A (Mathematical 
and Physical Science) the President, the Reverend 
Professor Salmon, D.D., F.R.S., was unable to 
preside owing to an accident which he sustained 
oa a: to the meeting. Professor Haughton, 

-R.S., took the chair, and in a speech full of 
humour, after referring to his favourite theme, the 
difference between the geologists and the physicists 
as to the age of the world, concluded by welcoming 
the Association to Trinity College, Dublin, and he 
did so with — —— pleasure in Section A. 

Professor H. J. S. Smith, at the request of Dr. 
Haughton, then took the chair, and the business 

roceeded by the reading by Professor J. D. 

verett, of the report of the Committee on Under- 
ground Temperatures. The results of a series of 
experiments referred to in the report went to show 
that underground temperature varies with that of 
the depth below the surface of the soil; that is to 
say, that isothermal planes or layers of equal tem- 
perature show a tendency to become parallel with 
the contour of the upper surface ; if that surface be 
flat the planes of equal temperature are level, but 
if the contour of the land be undulatory, the iso- 
thermal layers are undulatory, and curved beneath 
the surface of high mountains. The report went on 
to say that there was always great difficulty in as- 
oe with any degree of accuracy the temper- 
ature of bore-holes which were filled with water, by 
reason of the variations caused by convection 
currents set up in the water and the consequent 
variation of the temperature. This difficulty would 
be met by a very ingenious electrical mained, by 
which the temperature at a point at any distance 
below the surface of the ground could be ascertained 
with great accuracy. Two long wires, one of copper 
and the other of iron, and insulated with gutta- 
percha, are twisted and soldered together at both 
ends. A galvanometer being included in the circuit, 
one end of this thermo-electric couple is passed 
down the bore-hole to the depth required, and the 
hole is then filled up with earth. It is hardly neces- 
sary for us to remind our readers that if the temper- 
ature of the two joints be exactly the same there 
will be no electric currents produced in the circuit, 
or if produced they neutralise one another and there 
is no deflection of the galvanometer, but if there be 
a difference of temperature between the two ends 
the index of the galvanometer will move in one 
direction or the other, according as the temperature 


-| at the lower end is higher or lower than at the 


surface of the ground. In the method described in 
the report the upper junction of the iron and copper 
wires dips into a vessel of water, the temperature 
of which can be varied at pleasure, and a thermo- 
meter is fixed so that its bulb is immersed in the 
water. By raising or lowering the temperature of 
the water in the vessel until the galvanometer is 
brought to zero, the temperature of the two ends 
of the system becomes the same, and the reading of 
the thermometer at the upper station gives the 
on below the ground at the point at which 
the lower junction is placed. 
Mr. R. 8S. Newall, referred to the Ceuta tunnel in 
Nevada, which had been carried to a distance of 
20,000 ft., and was 1300 ft. from the nearest mine. 
A bore-hole was made from the drift to the mine, 
and immediately it was through, there was a great 
rush of air through the hole, and the sound of the 
voice could be distinctly heard through the bore- 
hole in one direction, but was perfectly inaudible in 
the other. 
Professor H. J. S. Smith, in proposing a vote of 
thanks, said that the British Association is under 
great obligations to the Committee for Underground 
emperature, which is a subject of very great impor- 
tance, for it bears upon the past history of our globe, 
and requires for its investigation sound mathematical 
reasoning, as well as great accuracy both in obser- 
vation and in experiment. 
The report of the Committee on the Mechanical 
Equivalent of Heat, which we publish on page 165, 
was then read by Dr. Oliver Lodge, one of the 
sectional secretaries, 
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There was no discussion, but the chairman said ™ This meeting has been marked by no specially sen- 
that Dr. Joule, to whom the world is so largely Consumption of |luminating Power | sational such as that by Mr. Preece, at 
indebted for his great researches in connexion with | Number of Jets.| “Gas ner Hour, | im Normal Sperm Le a which Professor Bell’s articulating 
the mechanical equivalent of heat, has e Candles. e was introduced in its practical form to 
his readiness to go on with the experiments for veri- tt. this country, but there has been an 
fication of the results, and for obtaining these with 28 50 429 ag series of good sound papers in all the sections. 
still greater accuracy. 48 100 832 e Association has met & measure of hospi- 

Mr. G. Johnstone Stoney next read a — con- 68 150 1253 tality in the Irish capital which is — above 
tributed by himself in association with Professor B 4 pen the already high average which is to its 
Emerson Reynolds, upon the spectrum of chloro- members wherever they go, And we feel assured 
chromic anhydride. The great interest to the that all who have been present at the Dublin meet- 
physicist of the spectrum of this substance consists| It is also to use the electric light in com. | ing, will pronounce it to have been a great success, 
in the remarkable fact that the respective wave | bination wi e Wigham burner for exceptional | The following are the numbers, up to Wednesday, 


lengths of the black absorption lines within it 
exactly correspond to the vibrations of a particular 
string of a violin. 

Professor Stokes, F.R.S., said that he had long 
entertained the thought that bodies giving out 
bright lines or absorption lines would he the more 
likely mode of obtaining an insight into the ultimate 
structure of the molecules of bodies. The work 
involved in such an inquiry would be very vast, and 
would be the labour of generations rather than of 
individual workers. 

Professor James Thomson, F.R.S., then read a very 
long and interesting paper ‘‘ On the Flow of Water 
in uniform Régime in Rivers, and in open Channels 
generally.” In this paper which we shall publish on 
an early occasion, the author offers an explanation of 
a plenomena which is observed in rivers and 
aqueducts, namely, that the layer of water that has 
the maximum velocity is not at the surface of the 
stream, but at a level somewhat below that surface. 
In Professor Thomson’s opinion this retardation of 
the water at the surface of the stream is carried by 
the slow-moving water from the bottom coming up to 
the surface, under the iafluence of the scouring 
action of the stream along its bed. Having arrived 
at the surface with only slightly increased velocity 
to that of the deadened water at the bed, it flows 
with\the stream, taking up gradually the velocity of 
the more free layers of the stream until it is replaced 
by fresh supplies of slow-moving water, itself be- 
coming nearer to the level of maximum velocity, and 
more or less partaking of its speed. 

A short discussion followed, but no further facts 
of any importance were elicited from it. 

After the reading by Mr. G. F. Fitzgerald of two 
short communications, the one ‘‘On Motion produced 
by Dilute Acids on some Amalgam Surfaces by Mr. R. 
Sabine, C.E.,” and the other ‘* On Surface ‘Tension, 
by Mr. Fitzgerald, the chairman called upon Mr. J. R. 
Wigham to read his first paper, the title of which 
was ‘‘ New Applications for Lighthouses.” As we 
shall take an early opportunity of publishing Mr. 
Wigham’s valuable papers in extenso, we need only 
refer to them very briefly in this notice. In this 
paper the author described the new arrangement of 
quadriform group flashing light, which is about to 
be established at the Galley Head Lighthouse on the 
south-east of Ireland. The apparatus consists of 
four Wigham gas burners one above the other, and 
opposite the compound flame of each of these 
burners a large Fresnel lens is placed, so that the 
arrangement virtually resolves itself into four light- 
house illuminating apparatus placed one above the 
other. In order to effect the periodic extinctions of 
the light so as to produce the groups of flashes, by 
which a distinctive character is given to the light- 
house, the gas leading to the four burners is periodi- 
cally and simultaneously cut off by the mechanism 
which controls the — apparatus, 

We may remind those of our readers who have 
not had an opportunity of being acquainted with 
the gas system adopted by the Irish Lights Com- 
missioners, that the Wigham burner consists of a 
group of vertical tubes about 6 in. long, terminating 
at the upper extremity in an ordinary fishtail gas 
burner. Above this bundle of burners is placed a 
chimney, by which a strong upward current of air is 
produced by the heated gases evolved by the com- 
bustion ; and the numerous flames of the compound 
burner become, under the influence of this upward 
current or draught, united into one large flame of 
great brightness andintensity. The number of jets 
constituting one group or compound burner, can be 
varied so as to increase or diminish the size and in- 
tensity of the resultant flame, according to the state 
of the atmosphere as regards its transparency, by 
putting on or taking off additional rings of burners 
around the fixed central group. The following 
Table shows the consumption of and illumina- 
ting power in standard sperm candles of the various 


number of jets constituting the different degrees of 
power: 








cases of thick weather, For this purpose a pair of 
carbons regulated by a Serrin lamp are inserted into 
the middle of one of Mr. Wigham’s groups, so as to 
occupy the centre of the compound flame. The 
lamp is placed outside the burners, and the carbons 
are held by prolongation of the carbon holders, so 
as to occupy a central ition. At the Howth 
Bailey a model panel of the Galley Head Light has 
been erected, and aseries of experiments was carried 
on during the meeting of the British Association, by 
which members and others interested in the subject 
had an opportunity of judging of the relative values 
of the illuminating wers of the light when one, 
two, three, or four burners are in use or’ when the 
electric light is added. At Salthill, a distance of 
six miles from the lighthouse, it was possible, Mr. 
Wigham said, to read the programme of the meeting 
of the British Association by the light from the 
lighthouse alone, and he stated that within the focal 
beam of the lighthouse at its full power the light of 
the quadriform arrangement is equal to that of one 
million normal sperm candles, 

Mr. Wigham also described an exceedingly in- 
teresting gas gun for fog signals, which can be 
fired from a very great distance. It may, for ex- 
ample, be placed on an isolated rock and far from 
land, and may be both charged and fired from the 
shore with ect ease and convenience, The 
charging is effected by opening communication with 
a gas holder on shore containing the explosive gas, 
and the firing is performed by the discharge of a 

ercussion car, the flame of which ignites the gas 
in the tube to which its nipple is attached; the ex- 

losion so caused travels along the tube leading 
rom the shore to the gun with astonishing rapidity, 
and the report of the gun is almost simultaneous with 
the discharge of the cap. Mr. Wigham also described 
a method of lighting beacons from a distance, 
and also a new form of syren for use as a fog a 

In Section B, devoted to chemistry, the address 
was delivered by Professor Maxwell Simpson, F.R.S. 
And among the papers read in that section was a 
report by Dr. Wallace ‘*On the best Means of 
developing Light from Coal Gas,” and another by 
Dr. Phipson on the new mineral white pigment of 
Mr. Griffiths. As we hope on an early occasion to 

rint these papers in our columns we need not 
Sether refer to them now, 

The proceedings in Section C (Geology) com- 
menced by the delivery by the President, Dr. John 
Evans, F.R.S., of the inaugural address. Among the 

apers of interest to our readers was one by Pro- 
essor Hull upon ‘‘ The Geology of the Environs of 
Dublin.” 

Section G is this year marked by devoting itself 
in a remarkable degree to the consideration of one 
very important and interesting subject, namely, 
the conservation and management of rivers. The 
address of the President, Mr. Edward Easton, C.E., 
which we published in extenso last week, gave a 
general survey of and introduction to the subject, 
and the majority of the papers read in this section 
were more or less connected with it, Of these 
communications we commence the publication in 
our present issue, and we shall take early oppor- 
tunities of laying the most important of these papers 
before our readers, 

On the evening of Tuesday, there was given by the 
Royal Dublin Society one of the most Urilli 
scientific conversazones at which we remember to 
have been present. On this occasion the noble rooms 
belonging to the world-renowed Institution were 
literally filled with objects of the highest scientific 
interest, interesting alike to the biologist, the lover 
of archeology, or to the } a gt and wemuch regret 
that the space at our disposal compels us to defer 
a notice of this gathering until next week. It would 
be impossible to do justice to it except in a separate 
article. 

In our next notice we shall refer in detail to the 
various papersread at the Dublin meeting of the British 
Association, as well as to some of the discussions, 








of the members and associates present at. the 
meeting. Full members, 595; associates, 1279; 
ladies, 672 ; Foreign members, 17. 


BIRMINGHAM SEWAGE. 

Ir appears that despite all the efforts of the Birming- 
ham Oorporation, they are still in a difficulty in regard 
to the disposal of the sewage. At a recent meeting of the 
Solihull rural sanitary authorities, the inspector of 
nuisances reported that he had visited the various 
wharves, situated in Solihull Union, used by the Birming. 
ham Corporation for depositing the sewage-sludge. At 
Solihull e there were many thousand tons of offensive 
matter, most of it the result of accumulation for years, 
but there were about 500 tons recently deposited. This 
occurred within a few yards of the road, and a portion 
was deposited within twenty yards of a dwelling-house. 
There was no provision to prevent it entering the neigh- 
bouring stream, or River Oole, At the Canal Com- 
pany’s wharf, on the canal side, there were 40 tons of 
slu The inspector had received a complaint from a 
medical man that a —— of offensive matter had been 
placed on the Canal Company’s wharf, near Knowle Hall, 
and on investigating the case he found four men loading 
carts, and was informed that on the previous day, in ad- 
dition to the sewage sludge, two loads of fish offal and 
other market refuse, had been thrown there. The naui- 
sance was serious and had caused the person stationed at 
the canal locks to become seriously ill. This existed 
close to the road, and within 40 yards of a house, 
At Copt Heath, there were about 30 tons or 40 tons 
affecting the River Blythe. At Waterloo, in the parish 
of Yardley, within 300 yards of several houses, there were 
some thousands of tons deposited, part of which was the 
accumulation of years. The canals and locks were in a 
most foul condition from the carriage of the sludge, 
rendering it absolutely necessary that some other pro- 
vision for the disposal of the sludge of Birming 
sewage should at once be adopted. The medical officer 
of health corroborated this report of the inspector of 
nuisances, and eventually it was resolved to press the 
question on the Birmingham Oo tion, ur; that 
the refuse should be thoroughly deodorised before 
removal; that the large accumulation should be dis- 
continued, and that the “ tips” should be properly con- 
structed, water-tight, and roofed, so as to prevent the 
pollution of the neighbouring water-courses. A few 
years ago (1871) we had occasion to visit the Birmingham 
sewage works at Saltley, and the stench was simply 
abominable. On inquiry of the manager how the men 
could stand it, we were informed that new hands could eat 
nothing for the first week after their arrival, but eventually 
they got used to it. Referring to the report furnished 
by the Birmingham authorities to the Council of the 
Society of Arts for the sewage conference held at 
their rooms in London, in May, 1877, we learn that 
at the end of 1876, with an estimated population of 
848,787, and a death-rate of 22.4 per 1000, there were, 
in Birmingham, 16,020 excreta , 8870 ash-tubs, and 
27,426 privies, in connexion with 19,154 ash-pits. Then 
the ashes were mixed with the nightsoil. About 
155,000 tons were collected from privies and ash-pits, 
and from the pans and tubs about 40,000 tons of 
excreta, and 40,000 tons of ashes. The gross cost in 
1876 of disposing of the night soil was 45,000/,, and the 
receipts but 98501. We find that no report appears 
among the list of towns forwarding particulars tc the 
gee of Arts for the conference held in May last, 
and which we noticed in our last volume. We regret 
to conclude, therefore, despite the great efforts that the 
Birmingham Corporation have made to improve their 
sanitary condition, in regard to sewage sludge disposal, 
they seem going from bad to worse, thanks to the legal 





t difficulties they have had to experience on the part of 


landowners and others in carrying out the schemes they 
have proposed for several years past, and which have 
been discussed and rejected by Parliament. 





WHITWORTH ScHOLARSHIPS.—We are requested to 
state that Sir Joseph Whitworth ha: expressed a desire 
that some im alterations sh be made in the 


contiitions of bis eskalashipa, te) datailed réles few eulreer 
ing out his wishes are now under consideration. 

be published as soon as possible. But in order to 
prevent disappointment this notice is ee No important 


change will be made in the conditions he competitive 
examination in May, 1879. . But the conditions of 
theamount of the may be some- 


tenure, and of 
what modified. 
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JACKETTING STEAM CYLINDERS. 
Grm,—Having ‘read your description of the, Sulzer 

— Having your deseri of the en- 
gine in ENGINEERING of the 16th inst., may I be allowed 
space in your journal for afew remarks. r : 
ot, one ws that there ever has been, since their 
i ction, a great diversity of opinion respecting the effi- 
ciency, usefulness, or uselessness of the steam jacket, and 
most of your readers are — well aware of the various 
methods of jacketting employed by different engineers. In 
compound engines in general it has been the practice to 
maintain the steam on its way from the wig>-seeneare cy- 
linder to the low pressure as free from loss of heat as 
sible. Some engineers, and notably marine engine 
yuilders, have, where a receiver has been necessary between 
the two cylinders, sometimes disposed this round the high- 
ressure cylinder, but in this case the steam exhausted 
es the small cylinder has been brought in contact with 
that in the high-pressure cylinder jacket, which is supplied 
direct from the boiler, or, to be more correct, with the 
casing enclosing this steam. Although this may not be the 
best known means of ae the temperature of steam 
during its transit from one cylinder to the other in com- 
und engines, in my humble opinion it seems far better 
or such engines than that adopted by Mr. Sulzer in his 
direct expanding engine, in which if I rightly understand 
your description, the steam exhausted from the high- 
pressure cylinder passes into the low-pressure cylinder 
jacket previous to performing work in this cylinder. What 
advantage is be derived from such a system of jacketting 
I am at a loss to conceive, and I should imagine the fall in 








consequence of the 
I gave to the chief 

his having become a 
in the two zine-fitted boilers was allowed to go nu} 
homeward voyage, to 40 deg. in the after boiler, 


worked much in the same way as on the previous voyage. 
The result as far as the ap ce of these two boilers 
was concerned, was not quite so satisfactory as after the 
first voyage; but the scale on the crowns of the furnaces 
was ;;in. full in the after boiler, and slightly thicker in 
the forward one ; in the others about sin. thick. Toac- 
count for the difference in the appearance of the zinc-fitted 
boilers after this, compared with the former voyage, it wi 
suffice to mention that the ship left London without the 
zine ferrules on the tube-plate stays (I have also reason to 
doubt whether all the zine plates had been renewed), the 
protection, under these circumstances, being dependent on 
the plates only, on the outward voyage, and on the ferrules, 
put on in Calcutta, on the homeward one, the former, it 
was said, having all gone before arrival in Calcutta. 

From this it will be observed that it was only at the 
termination of the last os the scale is reported to 
have been, in the zinc-fitted boilers, twice the thickness of 
that in the others ; and instead of the instructions given 
to discontinue ‘ blowing off”’ in all the boilers, being with 
the view of showing the comparative thickness of the scale 
which would be produced, it was done, as in the case of the 
Nepaul, to test its effect on the iron surfaces. In fact, it 
was the first time I had ever heard it mooted that the scale 
was thicker in the zinc-fitted boilers than it was in the 
others after the first and second voyage; the very reverse, 
especially after the second voyage, on account of discon- 
tinuing blowing off almost entirely being the case. _ 

Now as to the extraordinary difference in the thickness 
of the scales, and the density of the waters, as given b 
Mr. Ritchie, there cannot be much doubt; but wi 
regard to the treatment which the zine-fitted boilers re- 
ceived, I and many others who have carefully considered 
the matter, both in an engineering and chemical point of 
view, have very grave doubts. 4 : 
That the maximum density of the water in the boilers 
not fitted with zine should have only reached 224 deg., or 
24 that of the sea, while that in the zinc-fitted boilers 
reached 56} deg., or more than 54 times that of the sea 
and the thickness of the scale twice as much as was foun 
in ~~ — a if —_ as it eee ne 
nearly e as possible, is a phenomenon can 
be entertained ; weighing carefully the results of the first 
and second voyages which I have described to the best of 
my knowledge. : 

Tn fact, the chemists who I have consulted in the matter 
say, that it would be impossible for such a thing to occur 
in a main boiler without the admission of sea water in 





i 
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temperature, and consequently in pressure of the steam, on 
interesting. If some engineers have had their doubts 
less to convince them, of their utility. How the same 
time (for the purpose of preventing condensation), I am un- 
jacketting low-pressure cylinders, and shall be glad to be 
Ghent, Belgium, August 22, 1878. A. K. 
To Tue Eprror or ENGINEERING. 
boilers with zinc, and especially to find fault with a gentle- 
(between 1855 and 1873), and in which I have also 
the boilers of the Hindostan, which are also, I regret to 
The facts regarding the fitting, &c., of the Hindostan’s 
for the fittings, and also the zinc for the first and second 
matter’ he has found the application to be. But on this 
In regard to what Mr. Ritchie has said with refe. 
surface next to the iron plates’’ in the boilers not fitted 
actually going om as you must know from the scale which 
and combustion chambers of the boilers not fitted with zinc, 
iron plates,’’ but the ‘‘ usual’’ layer of black owide, besides 
Eeoene, it is very satisfactory to know, that apart from 
ure, showing no signs of owidation going on below it.” 
parative thickness of the scales, and the density of the 
uld have been far more satisfactory had Mr. 
the first voyage to Shanghai and back, vid Bombay, as far 
the service, bat which was nevertheless limited to 28 deg., | ¢ 


its way from one cylinder to the other to be excessive ; a 
set of indicator cards taken from such an engine might be 
as to the efficiency of the steam jacket, I do not think 
the application in question likely to remove them, much 
steam expanding in a cylinder can be of any service in the 
jacket of that cylinder in which it is expanding at the same 
able to discover, and shall be only too glad to be en- 
lightened. I must say, to me, this is quite a new style of 
informed of its peculiar advantage. 
I am, Sir, yours truly, 
W. A. 
THE CORROSION OF BOILERS. 

Srz,—Much as I would prefer not to enter into any 
controversies respecting my — of protecting marine 
man holding such a high shien as Mr. Ritchie in the 
company in whose service I have been empioyed for so many 

the honour of once occupying a rather important 

t, there are a few points in his letter to you respecting 
say, somewhat imperfectly represented, and which require 
from me a few words. ; 
boilers, are precisely what Mr. Ritchie has stated; but 
considering the extraordinary high price the company paid 
voyages, it seems to mea little strange that he should have 
gone to the trouble of pointing out what a “costly 
and other matters, I will, with your permission, have 
something to say further on. 
rence to the appearance of the scales, I have nothing to find 
fault with, except the word ‘discoloration on the 
with zine, which can scarcely give your readers, except 
those who know from experience, any idea of what is 
you say you before you when writing the article in 
question. ; 

The fact is that the scale which has been going on 
accumulating from the outset, and taken from the tubes 
has, after such a short time (about thirteen months) not 
only ‘‘the usual discoloration on the surface next the 
that which always remains, on the iron under it, which every 

tical engineer knows only too well what that means. 

what “the usual discoloration of the scale’? may mean, 

that in the zinc-fitted boilers ‘‘the scale was white and 
his fact is certainly worth knowing. 

Of “the most puzzling part of the matter,’’ the com- 
waters in the boilers, after each successive homeward 
voyage, I will endeavour to give you some particulars, 
which wo 
Ritchie furnished them. 

The facts of the case are these : that all the boile-s during 
as Lcould glean from the chief engineer of the ship, had 
been worked at a density a little higher than was usual in 
or about 2} that of the sea. On arrival in London, the 
scale on the crowns of all the furnaces was as nearly equal 


as possible in thickness, and did not exceed yy in. full, but 
in colour there was a great di 
fitted boilers bei 
Ritchie did not see on account of 
met with just at the time. 


erence, that in the zinc- 
perfect. This, unfortunately, Mr. 
the serious accident he 





of the water in the boiler on arrival ; on which the thick- 
nes3 of the scale would also depend. 


boilers of 
** blowin 

and of which Mr. Ritchie no doubt is aware, 
being another of the fine fleet of the Peninsular and 
Oriental Company. The boilers were nearly new when I 
saw them in September last, a few days after arrival from 
Calcutta, and the maximum densit 
reached a point a trifle higher than the Hindostan’s, viz., 
59 deg., or nearly six times that of the sea; whilst the 
minimum density was 32 deg., or a little over twice that 
of the sea, the water in the other boilers (six) bei 
densities varying between these limits, the forward boilers 
being the highest, and the after ones, or those next to the 
engines, the lowest. 
stated also to have been treated alike, as far as ‘‘ blowing 
0. 
declared to have not been touched during the homeward 
voyage, which I believe to have been the case. 
have been the cause of this mayI ask? One thing is very 
certain, that it could not have 
that considerably more sea water must have been ad- 
mitted from time to time into the forward boilers than 
into the after ones, necessitated either from waste of some 
sort or from more water having been evaporated in them. 


and the after ones, but the thickest (in the forward ones) 
did not exceed ¥, in. 


memory, but from notes made at the time. 


from the boilers of the Hindostan analysed, I may say 
that I was very anxious to obtain a sufficient 
each for the same purpose ; but, unfortunately, 
ceeded in obtaining a small 
sufficient amount of scale, which I have had done 
pally with a view to ascertain the amount of zinc in them— 
and by a gentleman thoroughly qualified to do so—and I 
have much pleasure in giving it, viz. : ‘‘ Total solid contents 


gallon. 
form in which it probably exists) would amount to 45 


grains, from which you will be able to judge how far 
such a quantity of zinc is likely to increase the density of 
less when the temperature was raised to ‘ 
d 


how far the zinc in the 
density of the water and the thickness of the scale. 


such quantities as would be nearly equivalent to the density 


Here I may give an illustration of what happened in the 

he Nepaul when the experiment of not 
off’’ at sea was being tried, but not with zinc 
the vessel 


of the water had 


of 


All the boilers in this vessel were 


ff’’ or ‘‘ brining’ was concerned. In fact the cocks were 


What could 


m zinc. The answer is, 


perceptible difference 


In these boiler there was also a 
between the forward 


cially 
n the thickness of the scale, especially 


I may mention that I give these particulars not from 
With respect to having some of the water and scale taken 


—, of 
only suc- 
quantity of the water, but 
rinci- 


in one imperial 


n the water was equal to 16,618 i 
which chloride (the 


Zine 21.50 grains only, as 


he water. The total quantity of solids is on 
he gallon at the ordinary temperature, which would be 
leg. 


200 di 
** The scale contains only traces of zine, so it may be 
isregarded when considering the density of the water.’’ 
This shows, if not very clearly, at least approximately, 
ilers had to do with the high 


The second voyage was to Calcutta and back, and in 
- ot oe pe 
A on accoun’ 
, the density 
, on the 
and 
45 deg. in the forward one ; but why should there be this 
difference between these two? the others having been 


after 
will | completed. I may also add that had the fittings 


costly matter,’’ I hope that 
oe mgs BA 

reason whatever why the 
introduced into his letter 


dostan’s fittings, and also the zinc, s 
company for first and second voyages not much short of 
double that which others somewhat similar 
the same circumstances, and that is 

‘ been in- 
cluded in the specification, it would have been a matter of 
such insignificance either to the owners or the contractors, 
scarcely worth their notice. 

With respect to the consumption of zinc, it is only neces- 
sary to observe that as the iron of the boiler is protected 
against corrosion at the expense of the zinc, the point to 
be considered is, which of the two articles is the most im- 
portant to the shipowners, the annual maintenance of the 
zinc at a paltry cost of something under 201. per boiler, 
or the destruction of boilers of the value of something like 
20001. each, in something under eight years, which, with 
the zine properly applied, might be made to last double 
that time, and save lots of other expenses and delays. On 
which and other matters pertaining to ships, their boilers, 
&c., I enclose a simple but perhaps a carefully considered 
statement, which shows that the cost of fitting the boilers, 
maintenance of the zinc, &c., are not worth considering, 
when all things connected with their renewals, delays, 
fuel saved, &c., are taken into consideration. 

I also enclose for your informatiou a lithograph drawing 
of a boiler as fitted on my plan. 
I am, Sir, yours very truly, 
. PHILLIPS. 
George Hotel, Glasgow, August 13, 1878. 





To THE EDITOR oF ENGINEERING. 
Str,—In ENGINEERING of August 9th I see a letter from 
Mr. A. W. Ritchie on the use of zinc in boilers, in which 
he says ‘‘ that the most puzzling part of the matter was the 
fact that the zinc-fitted boilers showed a much thicker scale 
than the others.’’ Now, this fact need not puzzle him, for 
if a galvanic pair (that is, two metallic plates, one more 
easily rusted than the other) be immersed in an exciting 
solution, any bases would be thrown down on the plate least 
oxidisable; and in Mr. Ritchie’s case the scale was the 
base thrown? down on the iron plate, which was the less 
oxidisable metal of the galvanic pair (iron and zinc). As 
to the increase of density of the water in the boiler, Mr. 
Ritchie is _ right in supposing this to be caused by the 
presence of zinc in solution. I hope soon to send you the 
result [of my experiments on the preservation of boilers, 
though I am conducting them under difficulties, havin 
been for several months past perfectly helpless in my 
from paralysis, &c. 
Yours, 
Martyn RoBERTs. 
6, Upper East Hayes, Bath, August 12th, 1878. 








SOUTH KENSINGTON NAVAL 
ARCHITECTURE, 

To THE EDITOR oF ENGINEERING. 
Srr,—Allusion has occasionally been made in your 
columns to the South Kensington examinations as the only 
institution of the kind of which young naval architects 
could at present avail themselves, and in rts of the 
Proceedings of the Institution of Naval Architects Mr. 
Denny and others were made to speak favourably, if 
perhaps prospectively, of their merits. Since many people 
now recognise the importance of the subject, it will per- 
haps interest some of your readers connected with the 
profession to learn to some extent what is the value of the 
ae which the South Kensington examiners have to 

iw. 

The examination in the subject last May was probably 
not below the average, but the publication in the news- 
papers of a list of the questions therein would not tend to 
increase the number of entries for the ensuing year. Of 
the examiner nothing is stated ond his name, but the 
science of naval architecture evidently presents itself to 
his mind much as it would to that of a wooden ship 
carpenter of the past generation. 

Of twelve questions in the “‘ Honours Stage’ two re- 
ferred to iron merchant ships, and were such as any one- 
year apprentice ought/to be capable of answering ; two 
were on ship calculations and were of the most rudimentary 
nature it was possible to set. Five of them might have 
been set a century ago, when dranghtsmen were few and 
iron ships were unknown, and were couched in a jargon 
which might be intelligible to carpenters of the old school, 
but was evidently not meant for the comprehension of 
modern naval architects. One may be condensed into 
** What isa composite ship,” and another into ‘‘ Draw a 
stem of an armour clad,’’ and in “ laying off,’ which, from 
the instructions, was apparently of great importance, one 
question only was for the understanding of iron shi 
builders. It was, ‘‘ Show how to obtain the true form of a 
water-line section having a great inclination,’’ whatever 
that might mean. It appears to be examinerial English 
for ‘‘Give evidence that you know what ‘laying off’ 
means,”’ and is suitable perhaps for beginners, but for 
candidates in the Honours 8: about as much in place as 
would have been the question ‘* What is a ship?’ 

_ Such being the “ Honours” 
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Now unwilling as I am to return to the question which 





nae po pe he well be 
imagined that the “elementary” and “ . nced” stages 
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were not any better. Nor is this all of which candidates 
have to complain. The whole of the rales and instructions 
are framed in a spirit of suspicion, not to say impertinence, 
and this wants even the justification of answering its pur- 
pose, as their rules are mostly disregarded by the examiners 
themselves. 

A certificate from such authority could only be used 
successfully with people whom ignorance of the exami- 
nation might lay open to imposition. 

In conclusion, the writer asks fully for space in 

our columns in the hope that publicity of the facts may 
tend to produce a better state of thin; For his own part 
he may say that after passing such an examination he 
would think himself well deserving of the title of 

August 18, 1878. Noan’s ARKITECT. 








THE TELEPHONE AND MICHROPHONE, 
To THE EpiIToR oF ENGINEERING. 

S1r,—Allow me to state that he the aid of a Hughes’s 
michrophone as transmitter (with battery), a telephone 
consisting of frame, coil, and vibrating disc, but no magnet 
or other piece of iron, will deliver speech distinctly and with 
moderate loudness. I am not aware of a similar result 
having been noted before. 

Yours obediently, 


ALEXANDER McNaz. 
402, High Street, Brentford, Aug. 17, 1878. 








THE PRESERVATION OF IRON SURFACES. 
To THE EDITOR oF ENGINEERING. 

S1r,—I have read with some interest your article of last 
week on the above subject, and am glad to learn that Mr. 
Boyer is persevering in his experiments. It may be in- 
teresting to your readers and to Mr. Boyer to know that 
some months back when I first saw a notice of the process, 
it at once occurred to me, that if the theory were correct, 
the inside of the heating pipes of an ordinary hot-blast 
stove (as usually employed at the blast furnaces in this dis- 
trict) would be found coated with the black oxide; and I 
at once went and examined a heap of old broken pi 
which had been lying in the - for remelting anit. 
the weather for months. The result of the examination 
fully confirmed the theory; the internal surface, which in 

ractice is always red hot, and over which a current of 
Coated air at a high temperature is always continuously, 
passing, has made a coating nearly },th thick of the black 
oxide. This is totally unaffected by moisture or exposure 
to the atmospheric changes. I have several pieces lying 
outside the drawing-office windows and shall be happy to 
send you or Mr. Boyer, or any one else, a piece for inspec- 
tion ; this seems, therefore, conclusively to prove that iron 
goods inclosed in a chamber and kept at a red heat with a 
current of air of equal temperature flowing over them, 
would be coated as described. - A small chamber between 
the stoves and the blast furnace is all that would be 
necessary to produce the results. 
Yours truly, 
CHARLES Woop. 
Middlesborough-on-Tees, Aug. 13, 1878. 





NOTES FROM THE SOUTH-WEST. 

Torquay.—Considerable improvements have been carried 
out of late at Torquay. The new main drainage system, 
which has been constructed under the direction of Sir 
Joseph Bazalgette. is to be formally opened in a week. 
The authorities have spent about 70,0001. (in the construc- 
tion of an intercepting sewer, which takes all the refuse of 
the town to a promontory on the coast three miles distant. 
At a cost of nearly 100,0001., including recent additions, a 
supply of water has been brought in from Dartmoor. One 
of the mountain streams on that elevated range, sixteen 
miles distant, has been utilised. Within the last few years, 
also, a harbour has been built at a cost of 70,0001. 

Duffryn Tin-Plate Works.—Two more mills in connexion 
with the Dyffryn Tin-plate Works were started on Wednes- 
day. The first sod of these important works was cut in 
March, 1873, and the first mill was started on the 3rd of 
October of the same year; the second mill started in the 
end of December ; the third in March, 1877 ; and the fourth 
and fifth on Wednesday. The engines were e and 
erected by the Neath Abbey Iron Company, of Neath 
Abbey, and are powerful condensing beam engines, diameter 
of cylinder 37 in. and 40 in. respectively ; stroke, 5 ft. 


Pembroke Dockyard.—The Atalanta, formerly the Juno, 
sailing frigate, and sister ship to the ill-fated Eurydice, 
which has been fitted out at Pembroke Dockyard as a train- 
ing ship for many years past, is now undocked, and lies at 
her moorings off the yard. The Mercury, steel frigate, 
sister ship to the Iris, also built at this dockyard, and at 
present the swiftest ship in the British Navy, has been fitted 
out under the shears at Hobb’s Point, receiving her boilers, 
machinery, &c., and was placed in the dock vacated by 
the Atalanta to further expedite her completion for com- 
mission. 

The Gelligroes Pits.—The Gelligroes new pits, which 
were commenced by Messrs. Wyatt and Co. four years 
since, and sunk through the Mynyddislwyn vein, with the 
intention of reaching the black-vein seam of coal, will, it is 
stated on good authority, be re-started shortly. 

Swansea.—The tin-plate trade remains quiet, and prices 
are unaltered. The steel trade shows a slightly increased 
activity. . 

_Newport.—During the past week trade has shown ad- 
ditional activity, a circumstance regarded in several 
quarters as indicating the probability of steady improve- 
ment. The total quantity of coal cleared from the port 


Swansea Tramways.—Mr. Baron Pollock, on Thursday, 
ws an injunction restraining Messrs. Dickson and 

lease from interfering with the exercise by the Swansea 
Company of its Parliamentary running powers over the 
Oystermouth tramway. The Swansea Tramways Company, 
therefore, resumed on Friday their traffic, which has been 
temporarily interru : n Gower Street and the 
Mumbles vid the St. ’s junction. 


Cardif.—The exportation of coal from this port during 
the past week, foreigm-wise, increased to the extent of 
nearly 16,500 tons 
generally has been 
any of importance in Ge" 
The Railway to Cardigan.—The board of directors and 
aprons in connexionwith the extension scheme of the 
way from Crymmych to Cardigan met on Thurs- 
day at Pontehydyceirts,-and fixed upon the site of the pro- 
station at that which is on a convenient spot, 
ween the villages i and Llechrydl. 






large orders being on hand, or 





NOTES FROM THE NORTH. 

; GuLascow, Wednesday. 
Glasgow Pe alas Market.— The warrant market was 
again dull last Thursday, and prices came down about 2d. 
per ton. There were transactions during the forenoon at 
49s. 6d. to 49s. 5d. cash, and at 49s. 8d. to 49s. 74d. one 
month, closing sellers at the higher, and buyers at the 
lower, quotations. In the afternoon there was a further 
decline to 49s. 4$d. and 49s. 4d. prompt cash, and 49s. 6d. 
one month, and at the close there were sellers at 49s. 4d. 
cash and 49s. 6}d. one month, with buyers gd near. Busi- 
ness was done on Friday forenoon at still lower prices, 
down even to 49s. 3}d. and 49s. 3d. cash, and . 6d. one 
month, and the market closed nominally at 49s. 3d. and 
49s.6d. cash, and one month respectively. The prices paid 
during the afternoon were 49s. 3d. tin 49s. 3$d. prompt 
cash, and 49s. 6d. one month, buyers at the close offering 
49s. 3}d. cash, and 49s. 6d. one month, and sellers very 
near. In consequence, chiefly, of more favourable reports 
having been received from the Cleveland district, the war- 
rant market opened a shade firmer on Monday morning. 
An advance of 14d. per ton was at one time obtained, but 
the tone of the market subsequently became duller again 
and 1d. of the advance was lost. Business was transacted 
during the forenoon at 49s. 4d. to 49s. 5d. prompt cash, 
and at 49s. 6d. to 49s. 74d. one month, the market 
closing to sellers at the - quotations. Durin 
the afternoon 49s. 4}d. to . 6d. cash and 49s. 7d. 
one month were accepted, and at the close there were 
sellers at 49s. 4d. cash, and buyers at 49s. 7d. one 
month. Yesterday’s warrant market was very dull, and 
a reduction in prices to the extent of 4d. per ton 
took place. Business opened in the morning at 49s. 3d. 
prompt cash and 49s. 6d. one month, and the market 
closed with buyers at those prices and sellers near. Prices 
receded in the afternoon from 49s. 3d. to 49s. cash, and 
from 49s. 5d. to 49s. 3d. one month, and the closing quota- 
tions were—buyers 49s. cash and 49s. 3d. one month, 
sellers 4d. per ton more. The market was very flat thi 
forenoon. A fair amount of business was done in warrants 
at 48s. 10}d. and 48s. 114d. prompt cash, and at 49s. 1}d. 
and 49s. 2d. one month, and the market closed steady with 
buyers offering 48s. 11d. cash, and sellers asking 49s. The 
afternoon market was quiet at the forenoon prices. There 
is still a very dull feeling prevalent in the market, and the 
speculative element is exceedingly languid, and while the 
demand shows no signs of improvement, the autumn trade 
is proving exceedingly disappointing. Prices of special 
brands are lower all round, several of the makers having 
reduced their official quotations from 6d. to 1s. per ton 
during the past week. Shipments again compare very un- 
favourably, last week’s return giving only 6162 tons as 
compared with 12,096 tons in the corresponding week of 
last year. A large quantity of pig iron was sent into the 

ublic warrant stores last week, and the total stock with 

essrs. Co’ and Co. up till Friday evening was 
190,798 tons, showing an increase for the week of 
2094 tons. There is no alteration to io 4 in the number 
of blast furnaces in operation, the total being still 96 as 
against 84 at the same time last year. 


Unpublished Letter of James Watt.-A Glasgow daily paper 
of to-day gives a previously unpublished letter of James 
Watt, or rather an extract from one which the great 
engineer sent to Sir Francis Chantrey, and which has 
recently been communicated to a friend by a Russian 
nobleman, (who is one of the greatest living collectors of 
British and other autographs. It is as follows: ‘‘I shall 
be obliged to you to send a cast of my bust to my very good 
friend, James Russel, Esq., St. Andrew’s-square, Edin- 
burgh, by the first Leith smack. And in a fortnight, or 
rather three weeks after, to send another cast to the Right 
Hon. the Earl Buchan, George-street, Edinburgh; and 
charge both to my account, with advice to me when you 
send off each cast. I should not have thought it right to 
send the latter, but he badgered Mrs. W. out of a promise, 
and I wish Mr. Russel, who is my very ancient friend, to 
be served before his lordship has been able to blazon 
through the whole town how very intimate he is with the 
illustrious original!’’ David, sixth Earl of Buchan, re- 
ferred to in Watt’s letter, was a person of great eccen- 
tricity and amusing personal vanity. He enco the 
late Sir David Brewster in his early studies ; and in after 
life the latter used to relate that as he was becoming known 
by his contributions to the scientific journals, the earl re- 
marked to a friend, ‘‘ David writes good papers ; he closely 
expresses the ideas which I gave him from time to time ! ”’ 
This and other kindred anecdotes enable one to understand 
the motive of James Watt’s amusing letter to the great 
sculptor. 





last week was 17,686 tons. 


Unearthing an Old Vessel.—In the course of the dredg- 


t the previous«week. Still, trade | Rail 


his | out of which will involve the 





been unearthed. Considering their age, the i 
ane of cok, are ina cagital atuhe of prenervelion. A i 


of the old be Pater de over the wreck, which, it 
» must be | 200 years old. 

The North Bvitish ay Workmen.—Having, as 
they believe, got, the str as regards the Cowiairs 
Locomotive We he of the Ni 

ilway Comp h : d their intention of ex- 
tenia the ws owe agg Ea seat Fm 
su establi , ees Edinburg 
os Wine nol bbridg In th cases the men 


have turned out om strike and have unanimously resolved 
that they will not return to their work until the 51 hours’ 
system is adopted in all the company’s workshops. 





. Bes } 
NOTES FROM CLEVEEAND AND THE 
NORTHER! COUNTIES. 
ROL ven, Wednesday. 
The Cleveland Iron Market.— there was a fair 
ave attendance on ’Changejat 


races 
the effect of thinning the market sooner than usual, The 
ices of Sanna ones as those of last week, 


on No. 3 at 39s. 6d, per ton. There is 
a good deal of inquiry for and prices are firm e 
ounce Pay Lorre gee feel ave that oor = 
mu next year therefore, they are no 
anxious to book forward. Merchants and brokers too are 
satisfied that trade is now improving. Messrs. 
Connal and Co., the warrant store rs, have at present 
64,540 tons in i 


than 

show an increase unless shipments are brisker. But quota- 

tions for pig iron will not be altered if even stocks are a 
res’ pai, more an 

anticipated cause just alluded to before prices Saal 

after the firmness of the past few weeks. j 

of pig iron are being shipped to Scotland and 


The Finished Iron Trade.—Commercial le who 
look a head declare that wa ge of the finished iron 
trade of the North of son area Song: {deal better than 
they were twelve months ago. e Eastern question 
having been dis of for the present, and home politics 
being in a settled condition, it is expected that political 
parties in the country will remain quiet, and that there may 
not be a general election till 1880. Men of experience in 
the iron trade view with satisfaction the number of Bills 
which have been during the session, the i 

a y cmbeiiy te daginehigauaadha 
money, and cause grea’ engineering an wa: 
work. Industrial petra extensions which 
have been oeeenee al will certainly soon be pro- 
ceeded with should trade,in England show further signs of 
improvement. Meanwhile prices in the finished trade remain 
flat. Common bars are quoted 51. 10s. per ton, angles 
51. 12s. 6d., ship plates 61. 5s., boiler plates 71. 5s., sheets 
(singles) 71. 17s. 6d., nail rods 61., and rails 51. 6s., all less 
23 per cent. f.o.b. Tees. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co., 
Middlesbrough, continue to reap the benefit of their enter- 
prise in putting down such splendid steel making plant at 
their Eston works. Bolckow and Vaughan were the 
pioneers of the Cleveland iron trade which has wn to 
such gigantic proportions. , Their example in fo steel 
works has not yet followed, but everybody believes that 
this is not owing to want of faith in the future of Middles- 
bronugh as a t steel-making centre, it is merely the 
depression an times. There are now several more 
branches of iron-making in Middlesbrough than there were 
a dozen years ago, and with a revi vy 
=e ill certainly be one of the products of the iron 

wn. 

Engineering and Shipbuilding.—The inquiries in these 
branches of “fadustey are not so numerous, but on the 
Tyne and Tees there is still a t deal of activity at the 
shipyards and engineering establishments. 

The Coal and Coke Trades.—The fuel trade continues 
flat and will not materially improve until there is more anima- 
tion in the finished iron trade. 





Roman Roaps, in Pauzestine.—A recent traveller in 
Palestine was astonished by the number and tion 
of the roads built in the Roman era in the Holy . They 
were laid out on all main routes, and were constructed so 
perfectly that in many sections they endure to-day as well 
as if they were finished not long since. Every route was 
kerbed on each side by lines of stone projecting from 1 ft. 
to 2ft. above the surface, between these boundaries the 
avenue was paved; streams were crossed by bridges, whose 
style remains preserved alone in those of I to 
present hour, as, for example, those of Venice; 

— apy ba by ioe oa ; and = my op — 

ne up or down mountain sides, either by piers of masonry 
or in channels sufficiently wide, cut out of living rock. 
Often zig- and steps were resorted to in climbing steep 
ascents. When the street passed over solid rock, the wear 
of chariot wheels in the course of time made ruts, which 
remain to day as plain by marked as when the last carriage 
passed over. 
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DONKEY PUMPS AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. SULZER BROTHERS, WINTERTHUR. 


WE illustrate by two engravings on the present page 
two forms of steam donkey pump exhibited by Messrs. 
Sulzer Brothers, of Winterthur, at the Paris Exhibition. 
The smaller is a single-acting vertical pump, the other a 
double-acting horizontal one. The construction is some- 
what similar in the two cases, the cylinder and pump 
(which in the horizontal dcnkey and larger sizes are each 
cast soparately) being connected by a neat frame of 
nearly semi-cylindrical section, which serves to carry the 
flywheel bearing and the light piston rod head guides. 
The eteam distribution is effected by a single slida valve 
in the pumps illustrated, in larger ones (from 120 mm. to 
163 mm. in ree! an expansion valve, adjustable by 
hand, is added, while pumps of the same type of from 
200 mm. to 300mm. in diameter are fitted with Sulzer 
valve gear, controlled by a governor. The pump valves 
have large sectional area, and the pumps are fitted with 
large air vessels and with simple adjustable air valves on 
the valve boxes, and are therefore suited for being worked 
at considerable s Messrs. Sulzer give the normal 
velocities as varying from 95 ft. per minute for a (double 
acting) pump 60mm. in diameter up to 197 ft. per 
minute for a pump 300 mm, in diameter, the stroke used 
being in each case double the diameter. The pumps 
appear both from their workmanship, material, and 
design to be well fitted to stand hard work and to do it 
economically. 


THE BRITISH ASSOCIATION. 
Tux following is a synopsis of grants of money appro- 
an See to scientific purposes by the General Committee at 
he Dublin meeting, in August, 1878. The names of the 
members who would be entitled to call on the general 
treasurer for the respective grants are prefixed. 
Mathematics and Physics. 
*Cayley, Professor.—Calculation of Factor 2£ 
Tables for the Fifth and Sixth Millions... 150 
Sylvester, Professor.—Tables of Fanda- 
mental Invariants of Algebraic Forms ... 50 
*Forbes, Professor G.—Observation of At- 
mospheric Electricity at Madeira (re- 











newed)... ove ese oad sas ae 15 
Haughton, Rev. Professor.—Tables of Sun 

Heat Coefficients . 30 
*Joule, Dr. —Determination of the Mechani- 

cal Equivalent of Heat (renewed)... eS 65 
Forbes, essor G.—Instrument for De- 
tecting the Presence of Fire Damp in 

Mines .. oe ii ese a = 30 
wap Mr. . E.— Specific Inductive 

it - be Sprengel Vacuum ... 40 

sher, uminous Meteors . one 20 
Gi Mr. D.—Improv ts in Astr i 
cal Clocks pe Ss ob i 

Chemistry. 


*Roberts, Mr. Chandler.—Composition and 
Structure of some of the less-known 
Alkaloids - eee om ‘ia 25 


. Reappointed. iw sare 











*Wallace, Dr. Fees pe of Light from 
Coal Gas of different Qualities ... 10 
Adams, Professor W. G.—Electrolysis of 
Metallic — ey ome o ‘om 


pound Salts ove aa 25 
Sibins 
Evans, Dr. J. — Exploration of Caves in 
*Hull, Professor — Circulation of Under- 
ground Waters 15 
*Godwin-Austen, Mr. ~Kentish Boring Ex- 
loration (renewed) .. 100 


*Evans, Dr. J.—Kent’ a Cavern Exploration 100 


*Evans, Dr. J.—Record of the Progress of 
Geology 100 
*Ha i. Rev. Dr. —Fermanagh. Caves 
Exploration ... 5 
Close, Rev. Maxwell.—Miocene Flora of the 
Basalt of the North of Ireland ... 20 
Biology. 
Bate, Mr. Spence C.—Marine Zoology of 
South Devon .. 20 
—e Mr.—Record of Zoological Litera- 
100 
oFoster, Dr. M.—Table at the Zoological 
Station, Naples eo 75 
Brook, Sir Victor, Bart. ‘—Iustrations for a 
Monograph on the Mammoth _.. 17 
Sclater, Mr.— Natural History of Socotra .. 100 


*Rolleston, Professor—Exploration of Bone- 


caves in South Wales (partly renewed) ... 50 
*Fox, General Lane—Exploration of Ancient 
Earthworks ... 25 


Fox, General Lane—Excavation at Port- 
stewart and eee in ™ North of 





Ireland 15 
Statistics ont Gncseniie Sees. 
*Farr, Dr.—Anthropometric Committee ... 50 
Mechanics. 
*Thomson, Sir W.—Datum Level of the 
Ordnance Survey 10 
*Froude, Mr. W. —Instruments for Measur- 
ing the en of Ships (renewed)... 50 
*Napier, Mr R. — Steering of Screw 
Steamers 10 
*Thomson, Sir “W.—Tidal Observations i in 
the English Channel ove 10 
1412 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

The New Water Works for Doncaster.—It will be known 
that for some years past the Corporation of Doncaster have 
been endeavouring to obtain a better supply of water for 
the town. A couple of years ago they obtained an 
order by which they prevented the Sheffield Corporation 
from throwing refuse into the River Don, but each precau- 
tion has not a Ae them for having the water cou- 
taminated. Rotherham has joined with Doncaster, but 





Shefficld has continued to pollute the stream, and notwith- 
standing the threats of injunction: and the provisions of the 
Rivers Pollution Act, throws filth in the Don by the 
hundred of tons per "day. Doncaster is now about to 


fee pm new water works, and the il Government 
rd has been asked to sanction the a ey of 70,0001. 
for faethe purpose of completing the work ; l. was the 


estimated cost of the water works, but de the powers 
conferred Et the Act of Parliament, 85,0007. 

already been borrowed. It has, however, been found that 
the amount expended and the estimated amount required 
will make up tho sum of nearly 155,000I. The largest 
reservoir in the works has leaked, and the repairing of this 
will cost over 10001. The Local Government Board are 
inquiring as to the advisibility of helping the Doncaster 
Corporation in the purchase of these extensive works. 


The Coal Trade.—Numerous letters are being written in 
the ‘‘ trade journals’’ for the purpose of showing that the 
rates for the carriage of coal for South Yorkshire ought 
to be reduced, and efforts are also being made to induce 
the directors of the Great Northern and Midland Railways 
also to reduce their tariffs. Notwithstanding the alleged 
difficulties under which the local coalowners have been 
said to be labouring, it is plain the shipments of fuel for 
this district are on the increase, as will be seen from the 
following return for July : Coal shipped at Grimsby Docks, 
Russia 6787 tons, Sweden 16,169 tons, Norway 4448 tons, 
Denmark 1728 tons, Germany 7605 tons, France 4450 tons, 
Holland 836 tons, Belgium 255 tons, Egypt 1350 tons, 
Spain 2323 tons, India 1273 tons, total 472 tons, coast- 
wise 2265 tons, making a total of 49,489 tons ; an increase 
of 7162 tons as compared with July of last year. This 
shows that the ‘engineers of South Yorkshire are not 


pone in p with the development of the local coal- 
field. 

Market Improvements.—The inhabitants of Todmorden 
have been ed in public meeting to consider whether 


a new covered market should not be erected for the 
borough. It has been found that in the Midland Counties 
that those who have fruit and fish for sale send them to 
markets which are covered in preference to uncovered ones, 
and accept lower rates for their consignments, because of 
the additional facilities given them. The Todmorden 
authorities have therefore resolved to cover their market 
with iron supports and glass. The total of the outlay will 
be about 35001. At Ripley, in Derbyshire, a movement is 
also on foot to erect a new covered market-house, but 
there is considerable opposition to the scheme. Those who 
are responsible for the payments object on the ground of 
expense, and state that the trade of the town will not allow 
of this additional expense being placed on the ratepayers. 

The public, however, insist on the improvements. On the 
estate of Lord Wharncliffe, at Wortley and Deepcar, 
renewed efforts are being successfully made for the de- 
velopment of the coal, ganister, and fireclay beds. 





BrRaDFORD-oN-AVON WATER Suppiy.—The Local 








Government have approved of the necessary loan 
being made ye Public Works Loan Commissioners for 
carrying out the acon for the water supply * — 
on-Avon, prepared by Mr. Henry Robinson, 






ae Te PSY 














Aue. 23, 1878.] 


ENGINEERING. 














MOTTE’S STONE CRUSHER. 


In the accompanying engraving we illustrate a crushing 
mill which has proved very efficient in practice for 
reducing stone and other hard substances to various de- 
grees of fineness. It was invented by M. Motte, of 
Belgium, and is being manufactured here by Messrs. J. 
and E. Hall, of Dartford, having been introduced into 
England by Mr. CO. Holste, of 21, Great St. Helens, Lon- 
don. Itis known on the Continent as the pestle and 
mortar mill, owing to the configuration of the main work- 
ing parts. The receiver or mortar is firmly attached to 
a foundation plate, the whole being secured by holding- 
down bolts. The mortar has no bottom, but the lower 
portion is widened out to a bell-mouth, in which the 
pestle works. This latter detail has a revolving and grind- 
ing motion imparted to it, being attached at its upper end 
by a ball and socket joint to a horizontal flywheel. 
pivot of the pestle rests on a lever which may be lowered 
or raised by means of the screw and handwheel seen on 
the left of the mill. The pestle itself slides upon the 
shaft by which it is connected with the ball and socket- 
joint. By this means the spherical opening between the 
mortar and the pestle may be regulated so as to give the 














NN 
if 











pe 











_IWV¥; 





























oO 





reduced products the necessary degree of fineness, and 
until they have reached the proper size they cannot pass 
out of the mill, so that the necessity for re-working 
portions of the crushed material cannotarise. The flywheel 
and its shaft receive motion through the horizontal pulley 
at the top of the shaft, over which is passed a bard from 
the engine. The whole of the main working parts are 
enclosed within a cast-iron casing having an opening 
through which the material to be pulverised is fed into 
the mortar. The chief working parts are made of 
crucible steel, and the shape of the pestle and mortar is 
such as to insure a minimum amount of wear in working. 
This wear takes place very gradually and uniformly and 
is easily followed up by the adjusting arrangement, so 
that the efficiency of the mill remains unimpai The 
mill is useful for many purposes, as in road making, 
mining, and variousmanufacturers. Uponarecent occasion 
we inspected the working of one of these mills at the 
works of the manufacturers at Dartford. A quantity of 
cement clinker was put through the machine, and its re- 
duction was very satisfactorily effected. The machine is 
very compact and is small in proportion to the work it 
performs. 





CEMENT TESTING MACHINE. 


We annex an illustration of a cement-testing ap- 
paratus on the double-lever principle, which is also 
being introduced into this country by Mr. Carl Holste, 
of 21, Great St. Helens, London. It was originally 
designed by Dr. William Michaelis, of Berlin, and is 
largely in use in Germany. It consists of a main standard 
about 15 in. high, to which are attached two levers, the 
leverage of the upper one being 10 to 1, while that of 
the lower one is 5 tol. The lower lever carries one of 
the jaws for holding the briquette, whilst the other jaw is 
attached to the baseplate of the machine, and is vertically 


The | 








adjustable by means of a handwheel and screw. From 
the end of the long limb of the upper lever is suspended 
a weight pan, with hooks at the lower end of its framing 
for carrying a receiver for holding shot. When at rest 
the knife edges of the levers should be on a level, their 
adjustment being effected by means of the counterweight 
on the short limb of the upper lever. In operating with 




















this apparatus the briquette is placed in the holding jaws, 
which are then adjusted by means of the handwheel and 
screw. Fine shot is then poured into the suspended re- 
ceiver until the fracture of the briquette takes place. The 
receiver with the shot is then weighed by an ordinary 
pair of scales, or it may be weighed on the apparatus 
itself by hanging it on the hook of the aneella link 
between the two levers, the weights being placed in the 


weight pan. Weighing by independent scales, however, 


is more expeditious. The weight of the receiver and 
shot multiplied by 50 represents the tensile strength of 
the briquette per square inch of sectional area. The 
apparatus is portable and does not require to be fastened 
down for use. It is about 23 in. high and 25 in. long, 
and only weighs a little over 50 Ib. 





MOVABLE WEIRS.* } 
By Jonn Neviuxz, C.E., M.R.LA. 

THE improvement of rivers with reference to navigation, 
mill power, drainage, and the protection of low lands from 
floods, is intimately conn’ with the construction of 
locks, weirs, suitable sluices, and flood-gates. Some remarks 
on this subject, more especially on movable and fixed weirs, 
may not be without use. 

ost rivers in their natural state, even within tidal 
influence, are but a succession of pools and shallows of 
different lengths, the conditions of each, or its regimen, 
depending on the varying inclinations of the bed, its natural 
formation, the maximum, minimum, and average flow from 
the catchment basin and tributaries at different seasons, 
the scouring of the bed and banks, and the formation of 
shoals or deposits. The steepest or shallowest portions, at 
rapids, are but the accelerated flow over natural submerged 
weirs of rock or coarse gravel cemented with clay and sand, 
and the pools between, long or short, or extending into lakes 
(those natural tors of flood waters), constitute the 
deeper stretches of the river. Where the river alone has to be 
improved for a limited navigation, a sufficient depth at the 
shallows is sometimes obtained by running out spur weirs, 
thereby narrowing and deepening the water way ; or, by 
making a part of a continuous weir movable or removable, 
damming up the water at times of least flow, and passing 
down the craft employed, on flushes through the open 
movable portions of the weir which is again raised to retain 
the head. As, however, the application of this system of 
flush navigation is limited only available for craft 
of suitable build, for down stream c, the necessity 
arises for constructing locks with sometimes lateral 
navigable passes, or canals along the shallows to connect 
the deeper portions of the navigable river channel above 
and below. The gates of such locks with their sluices for 
working, are only movable weirs ——e fixed depth 
above at seasons when the flow is limited. some states 
of the regimen I have occasionally seen lock-gates left o) 
for afree navigation, the head being entirely maintained by 
the natural obstruction of my submerged weirs at the 
shallows, and by back water from below. 

Lifting Sluices.— -gates or sluices for weirs require 
to be of suitable construction and dimensions. The earliest 
lifting sluices were probably logs or boards ped verti- 
as ne one by one rp ng on or into the 
reveals of jam slaced at s istances apart, 
and from which the could be similarly lifted; such 
sluicing appliances still exist in some rivers. is ready 
and i rough system contains the germs of Poirée’s 
barrage a fermettes in which the movable frames take the 
place of piers, the aiguilles or needles ing those of 
the movable logs or boards. The lifting sluices 
are well known. A number of them ma: connected by 





a shaft for a weir and worked together by a water engine. 
But for lifting gates means must be employed to 
relieve iction or to reduce the pressure. i 


for each sort, with some others, are given by Mr. F. G. 
St in vol. xi. of the Transactions of the Institution of 
Civil i , Ireland. In one the friction is reduced by 
means of free rollers, in another the gate is equilibrated by 
equal pressures on opposite sides. The sluices on free 

* Read before Section G of the British Association : 
Dublin meeting. 
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the Barrage St. 
movable weirs on M. Poirée’s 
have light iron frames (fermettes) about 4 ft. 
turn on axes i in sockets 
(radier), formed level with the 
raised a passage is laid on top, and thus 
on their upper river side a weir 
(aiguilles) a 5 he to bd ba mien in, 
vi according to circumstances, against 
poy Be gp atats ans so he inst a bar 
the frames. When let down the 
—_ y < lying across - on the of 
etails for the Barrage d’ 
volume for 1839 of the Anna: 
The first of the movable weirs constructed on this 
at Basseville on the Yonne, in 1833, with frames a’ 
high. At Martot on the lower Seine the movable 
pet 2 in 1866, have the needles about 13 ft. long. 
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parts are de m the wants of the navigation in 
seasons of least flow, and the circumstances, but 
the flood pass, and ing fixed weir with movable 


regulating 
crest, may be ren ieten we of about the same 
The gates of the ting weir are made nearly self 


wholl. 
the sa of water important, 
= Sa raised and the whole navi-- 


, Which date since 1857, each 
at about one-half 
ing it with 


about half the width if k 

the fall is considerable an 

pect mouse md the navi a 

gation through t 
In M. Chanonie’s 

gate (hausse non auto-mobile) is hung 

of be ty above the bottom on an axis 


below against a sill, and about salt ae “the 
low a sill, al wa; 
po, and an attached strut (arc boutant)y about Bf 


long, ee ag ene movable end resting against a 


e gates for the déversoir are self-acting 
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about 5ft. 6in. bigh by 4ft. wide. In India, for the 
Mahanuddy weir, the gates are 7ft. wide, and have a 
height up to 9ft. They are placed in ten bays of 50ft. 
eac: 


The bear-trap sluice, invented and constracted in. 1818 
on the Lehigh descending navigation, gates hinged 
apart at the bottom When the gates are 


ed tly overlaps th lower, and a tri 
ised the slight’ e , and a tri- 
pe Shaiiber tan the gates are down. 


is inclosed. 

water let in from a sufficiently high level between the bed 
and gates lifts them, and when the water is let off by a 
communication with the lower level they fall. They were 
used for lock tp nana ah ven. g even with 30ft. width 
of chamber. The coffer or tambour sievoge ned on the 
crest of the déversotrs on the Marne, is the invention of 
M. Loniche Desfontaines, and in this the lower end of each 
gate working in a conduit in the déversotr, acts 
on a similar principle. So does the pontoon barrage of M. 
Krantz, in which the conduit carrying the pontoons and 
gates is placed below the bed of the river. Mr. F. Stoney, 
already referred to, has invented a pontoon floating weir 
which 
the length of each pontoon. They are m during 
floods in lay byes at each bank. have not entered into 
any details of the weirs above referred to. My great 
ob. is to call attention to the necessity for movable 
weirs of some sort, nor have I referred to Mr. Mallet’s 
beautiful application of the syphon for drainage, because 
on navigable rivers when the drainage of low lands has 
also to be provided for, I hold it essential that a portion of 
every weir should be movable, and the channel left free 
and opened in floods down to the bed of the river. 

Now the great advantage possessed in common by these 
different kinds of movable weirs is that the bed of the river 
is left for a large part free and unobstructed during floods 
for drainage and a free regimen, although a due navigable 
depth is maintained during a limited water supply in dry 
seasons. 

Fived Long Mill Weirs.—Mill weirs are generally fixed 
and solid. hen the water supply is limited and in dry 
seasons, a larger quantity can be stored by extending the 
weir basin or pond and lengthening the weir, at the same 
time the head for a variable supply is better regulated for a 
water engine. ‘To pass the same quantity of water over the 
crest, the head there can be reduced to one-half by trebling 
the length, and reduced in the ratio of two to three by 
doubling it. These advantages with reference to mills 
must have led to the misapplication of long solid weirs 
without even a sluice on the drainage and navigation works 
of the Shannon. Long solid weirs sloping or curved two or 
three times the width can have no practical advantage over 
those of the ordinary mean width from bank to bank, on 
long upper stretches of a river, without proportionately 
extending the width and depth the whole way. On the 
Shannon the upper obstructions in the bed between weir and 
weir were only partially removed, and the works remain in 
every way & monument for the riparian proprietors, of 
an engineering failure. . 

If for large rivers, where navigation only, without drain- 
age, had to be considered, the neces weirs to obtain 
sufficient sailing depth were made movable down to the bed 
even when locks were provided, with far greater reason 
should they have been made movable down to the bed on 
the Shannon, where the drainage of the Callows and low 
riparian lands was a part of the original design. 





THE DESIGN AND USE OF BOILERS, 
On the Design and Use of Boilers.* 
By Frep. J. Rowan. 

Iv has been no doubt owing to a disregard or suspicion 
of science among ineers, and a preference for what have 
been erroneously called ‘‘ practical,’’ but are more ae | 
designated ‘‘rule of thumb’’ methods, as disti h 
from accurate scientific methods of practice, that so little 
advance has been made in the p! ing and use of improved 
forms of boilers. Engines have n im- 
proved for some years in conformity with the laws of 


thermodynamics, ascertained by distinguished investigators. 
But the boiler has been to a great extent neglected, as Mr. 
Bramwell has already remarked (Proc. . M.E. for 


1872, p. 125), so that while we have engines capable of 
using steam of high pressure in the most efficient and 
economical way, we are, as far as general practice informs 
us, without a boiler which will sw such engines with 
steam of the best pressure in the best way. 

The prevailing idea in making boilers hitherto seems to 
provide merely a receptacle, capable of con- 
i tpace, and a quantity of 

or 


monstrating 
affected even 
hove = tans 
it. 

he proper generation of steam and circulation of the 
beabel wale and aname, with other points of importance, 
are now, however, <9 ony gene~ally the attention 
which they demand, and is hope ‘that ere long 
Cole atl be veland te auveastion bo tbde decane or 
hibit a due regard for those principles of scientific truth 
which regulate the forces called into action in their work- 
n the case of marine boilers, in which it is desirable to 


* Taken as read before Section G of the British Associa 
ion : Dublin meeting. 
See “A Treatise on Steam Boilers,” &c., by R. Wilson, 


.R. 
Strength of Boilers,” by J. Milton, Proc. 





Paste k 
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floods can be removed altogether in 40 ft. lengths, | — 
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are Te geen aie eras are surface,”’ 
4.€., — ——— a efficiency bag A i of 
weight, it is i necessary t true scientific 
colncinien: of Nenshedaiign: chdeit be: aiapted ; and our 
object in this paper is to consider what are the charac- 
teristics of a good boiler, and, havi ined these, to 
_—_— whether they have been ado in any scheme of 
boiler construction hitherto advanced. 

It is obviously necessary, first of all, to decide upon the 

ressure of steam which it is most advantageous to use. 
n arriving at this decision, the principles of thermody- 
namics are of course indispensable, but as such an investi- 
gation is in itself a —— subject, we cannot here do more 
than indicate in two Tables the economy in utilisation of 
heat which is connected with the production of steam 
of high pressure, and the advantage which arises from its 
use. 

TaBLE I. shows the |temperature of saturated steam at 
various pressures, and the total amount of heat neces- 
sary to raise unit weight of water from 0 deg. (Cent.) to 
the state of vapour at each temperature. 








Temperature, Atmospheres 

Cent. Pressure. Total Heat, Cent. 
deg. units. 
100 1 637 
121 2.025 642 
134 3.008 646 
144 4.000 649 
152 4.971 651 
159 5.966 654 
171 8.036 656 
180 9.929 659 
189 12.125 662 
199 15.062 664 
213 19.997 667 
225 25.125 670 
239 27.534 675 











To find the weight ‘of water raised by 1 lb. earbon from 
0 deg. (Cent.) to the state of vapour at any of the tem- 
peratures, it is only ee | to divide 8050 (i.e. the 
amount, in Centigrade thermal units, of heat evolved by 
the combustion of 1 Ib. carbon) by the total heat for that 
temperature. 

Thus ug 12.5 Ib. water raised from 0 deg. Cent. and 
converted into steam at atmosphere pressure by 1 lb. 
carbon. 

Or Tar 12.06 Ib. water raised from 0 deg. Cent. and 
converted into steam of 19.997 atmospheres, or about 
300 Ib. per square inch. 


which the result is composed ; and therefore shall consider 
briefly, combustion, circulation of hot gases, value of heat- 
surface, and circulation of water. 

a) Combustion.—One pound of carbon in burning to 
carbonic acid evolves heat sufficient to raise 14,500 Ib. of 
water through I deg. Fahr., and this represents'14,500 x 774= 
11,223,000 foot units or units of potential , or roughly 
8 ing, one horse power exerted during 54 hours.* 

Still, it does not follow that all this energy is available for 
mechanical work, because the amount of work which can 
be obtained from a given amount of heat depends upon the 
intensity as well as the amount of the heat, and thus 1 Ib. 
of water containing 14,500 heat units is in a more favourable 
condition for giving out mechanical work than 14,500 Ib. of 
water containing the same amount of heat. 

The difference, however, between the amount of work 
which it is theoretically possible to obtain, and that which 
has actually been utilised as from 1 lb. of carbon, is 
sufficiently great to leave very room for improvement 


in _—. 

he chemistry of combustion is so generally understood 
that the obtaining of this heat of fuel is well known to 
depend upon the proper apportioning of the quantities of 
air and fuel during the various processes of which combus- 


tion is the sum. 

ere is, however, Y ages difficulty in reaching these con- 
ditions in a thoroughly satisfactory manner; and taking 
into account the varied characters of different kinds of 
coal, and the imperfect nature of natural draught (not to 
speak of irre; distribution of coal by ponen sed firing), 
it is impossible that they can ever be reached by means of 
hand stoking and ordinary chimney draught. 

Artificial dranght produced by suction, such as that of 
the blast pipe of the locomotive boiler, has been devised to 
cover some of the evils of unequal or insufficient draught, 
but the method requires a considerable quantity of steam, 
while it is not altogether satisfactory, as the heated gases 
are drawn very rapidly to the chimney, and waste of heat 
results ; and it is of course inapplicable to boilers worked 
in steamers, where, if possible, all the steam is con- 
densed. Various ingenious inventions for mechanical 
stoking have been successfully applied, in some cases to 
ordinary boilers in steamers, but~ they have hitherto been 
combined with merely the natural chimney draught, and on 
this account their success has necessarily been partial, be- 
cause meeting only the evils of irregular firing. For the 
requirements of marine practice the mass of machinery 
involved in the use of most of the existing modes of me- 
chanical stoking is a serious objection. And as combustion 
demands a definite and intimate admixture of air with the 
coal and gases, unless the amount and the distribution of 
draught and the quality of the coal are unvarying, these 
mechanical appliances must be more or less unsatisfactory, 
as it is almost impossible to have such apparatus elastic 





enough to meet the many variations of actual working. 
It been known for some time that excellent results, 


TABLE II. shows the relative economy as regards—1. Consumption of coal ; 2. Size of cylinders; and, 3. Strength 


of piston rods for non-condensing, condensing, and compound engines, working at various pressures: 


Steam 


being supplied from a boiler in which 1 1b. coal will raise 10 lb. of water from 32 deg. Fahr. and convert it into 


steam at 212 deg. Cylinders are supposed to be kept dry by a steam jacket or otherwise. 


assumed to be 500 ft. per minute. 


Speed of piston is 




















‘ | 
Non-condensing. No) : 
Expansion. Back) Mopeniiog 2 ’. om Expanding to 10 lb. below Atmo- 
— Pressure=15 Ib. per ae _ “| sphere. Back-pressure—5 lb. 
Square Inch. — 
Absolute pressure saa 60} 115, 225) 305) 60; 115 | 225) 305, 29 60 | 115 | 225) 305 
Pressure above atmosphere 45| 100; 210} 290) 45) 100/ 210 290; 14 45 | 100] 210)| 290 
Ratio of expansion Be EE feet we on 3) 5.75/)12.5 | 15) 5.75 12 23 45 61 
Coal per horse power per honr...| 4.83) 3.81| 3.55 | 3.44) 2.80} 1.75} 1.24, 1.08; 1.60| 1.17 95 82 -73 
Cylinder room per horse power} 
in cubic feet per minute ...| 5.30) 2.50) 1.10 | .80) 8.50) 5.70) 4.25) 3.75 | 21.30] 15.60 | 12.86 | 11.20 |.10.37 
Cylinder room for compound 
engines eee ~ o eee | 10.50 | 8.10} 5.50) 4.75 30.10} 20.00 | 15.40 | 12.88 | 11.60 
Pressure on piston : : 
For one cylinder 64, 64; 64) 64 107/| 159) 255) 304) 153] 240| 390] 696 876 
For two cylinders ide $2; 32; 32] 32) 53 80; 128 152 76 | 124] 198] 348 | 438 
For compound cylinders os ie | 61 66 76; 80 63 71 83 | 104] 112 





























This Table,* which is accurate enough for the purposes 
of a comparison, was published by Professor Osborne 
Reynolds, who says ing it, ‘‘ By the use of steam at 
100 lb., we may do with little more than half the coal re- 
quired for a pressure of 14]b., with only three-quarters the 
cylinder room, and shall increase the ge ean on 

@ piston only by about 10 per cent. ith lb., we do 
with 20 per cent. less coal than 100 lb., two-thirds the 
linder room, and must increase the strength of the ma- 
i = 40 per cent.” 

The pressures of steam, which a to be from 150 Ib. 
to 250 Ib. or 300 Ib. per square 


c 


tk 4 ae one — ving been es 

m accurate appli ene ag principles, it 
is evident that Re eaitebility of a boiler depends upon its 
possessing the characteristics : 


1, The most economical and efficient means of generating 


steam of that pressure. 

2. Strength sufficient to carry it with safety under the 
exigencies of practical . 

3. Facility of construction and ‘ 

Durability upon correct and careful work- 
ing, so that it is involved in these other features. 


1. GENERATION oF STEAM. 
In order to secure the first of these requirements, we 
must provide satisfactorily for each of the elements of 


* “* On the Use of High Pressure Steam,” by Professor 
O. Reynolds, read before the Manchester Association of 





Employers, &c. ENGINEERING, February 7, 1873. 





both as regards the efficiency of the boiler and the evapora- 
tive effect of the coal waed Lave been obtained from forced 
draught produced by means of fans or blowers.¢ Some of 
the o launches recently constructed have been fitted 
with such forced draught, though it is probable this was 
done because of the convenience of a stokehold 
rather than to obtain economy of fuel. But the plan works 
successfully on that scale. There is, however, difficulty 
in applying fan blast to furnaces of larger size, because the 
firebars are unable to resist the additional heat, so that we 
must either abandon firebars in the ordinary sense of the 
term, or obtain some special form adapted to the special 
work. A very i ious form of firebar for this pespese, 
has been patented by Mr. F. Perkins, of Swansea, and has 
been found to answer well in some trials made there, wich 
have been reported on by Mr. J. F. By the 
kote, he these gentlemen we have received the following 
of these trials, which were undertaken to test 

the comparative powers of anthracite coal and the best 
Merthyr steam coal. 

The same steam boiler was used in all the trials, and at 
first with ordinary firebars and chimney draught. 

Powell’s Duffryn evaporated 7.85 lb. water per 1 Ib. coal, 
and 745 lb. water per hour. 


* See ‘On Fuel,” by C. W. Siemens, D.C.L., F.R.S. 
London: Harrison and Sons. 1873. 

+ See Péclet, “Traité de la Chaleur.” C. W. Williams, 
on the “‘ Combustion of Coal, &c.,’’ pp. 177—179. 
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LIST OF PROVISIONAL ORDERS DEPOSITED WITH THE BOARD OF TRADE UNDER THE PROVISIONS OF THE 
TRAMWAYS ACT, 1870, AND THE GAS AND WATER WORKS FACILITIES ACT, 1870. 











TRAMWAYS. 
TITLE or TRAMWAY. Double or Single. Rage cpom Length — . be Engineer or Surveyor. Agents. 
m. fur. ch. & 
1. Aldershot and Farnborough a 2 ot | 9,000 ©. J. Chubb Baxters and Co. 
2. Bolton and Suburban ue 10 3 Sy | 90,000 J. Lomax Dyson and Co. 
3. Cardiff Tramways (Extensions) ... Rego : ; of 9,500 J. Kincaid J.C. Rees. 
4, Glasgow and Ibrox* see 14 2 ay, ot a eee Martin and Leslie. 
5. Gloucester ... rs — 3 5 0 15,000 J. Kincaid W. Webb. 
€. Manchester Corporation ... {Bonne % $ 3 | 130,000 J. G. Lynde Sherwood and Co. 
7. Manchester Suburban ram oe 8 0 0 69,742 J. G. Lynde Sherwood and Co. 
8. Moss Side Local Board Single 1 2 of | (8980, W. R. Acton Dyson and Co. 
9. Newton Heath Local Board Double 1 6 2 22,287 W. Raby Wyatt and Co. 
10. Oldham Borough . .¢ I 30,000 A. Foote J. C. Rees. 
Double 160 “Sad? 
11. Reading mt a 8 sf | 18,000 J. Kineaid W. Webb. 
12. Sunderland ... — ia 28,000 J. Kincaid W. Webb. 
13, Wavertree Bingle 83 16,175 Sharpe, Parkers, and Co, 
14. West Derby Local Board ... _— i 3 at 37,431 i Layton and Jaques. 
15. Wolverhampton Tramways (Extension) {Doak } of 5,000 J. Kincaid W. Webb. 




















* In the case of the Glasgow and Ibrox Tramway the use of compressed air has been granted on the tramways by their Act of 1870, and to remain in force for two years only. 


GAS AND WATER. 




















SuBsect or Bru. Capital to be Raised. Engineer or Surveyor. Agents. 
&. 
1. Alcester Water 2,500 J. Millward Milne, Riddle, and Mellor. 
2. Bognor Gas.. ie 12,500 on bei W. Bell. 
3. Cuckfield, Soenis Heath, aol Lindfield Water me . 37,500 F. Easton and C. O. Blaber E. Walmisley. 
4. Dysynni Gas Company ... aa as ne ove 3,250 ose Paine, Layton, and Cooper. 
5. Elland Gas ... oe ove 33,777 J. Burgess Layton and Jaques. 
6. Formby Gas... 12,500 Goodwin, Atkinson, and Frode we a Lewin. 
7. Fowey Water os 3,750 S. W. Jenkin 
8. Frith Hill, Godalming, and Farncombe Water. 18,750 Jabez Church Simson, Wakeford. ‘Simson. 
9. Godalming Gas Camueng ... eso 4 30,825 Baxters and Co. 
10. Greenhithe Gas on 8,500 iis ie Haywards and Co. 
11. Holywell and District Water Works ius os so 18,750 R. Scrivener and Sons T. and V. Baines. 
| 12. Hoylake and West Kirby Gas and Water... be 12,500 J. Fisher Davis, Morgan, and Co. 
13. New Tredegar Gas and Water ... na PY oe 2,950 J.P. Jones Wyatt and Co. 
14. Newquay Water . ioe ° ide 7,500 8S. W. Jenkin H. T. Manning. 
15. Herwesd (Middlesex) District Water ... os 12,250 W. Humber W. Bell. 
16. Sandown Gas ; in ove os 15,000 J. Newman R. J. Pead. 
17. Shanklin Gas “ tes 15,000 J. Newman 8. H. Lewen, . 
18. Walton-on-the-Naze Gas aa Water de 7,000 P. Bruff W. Bell. 
19. Weston-super-Mare Gas . és de 27,500 Ls ove Toogood and Ball. 
20. Wokingham District Water ove oo 25, J. W. Grover W. Bell. 
When fan blast was added— escape to the funnel with a constantly ascending ’ 
Powell’s Duffryn evaporated 8.04 lb. water per 1 lb. coal, | movement. = agg, Bn with the hot gases in this crude way MECHANICAL EQUIVALENT OF HEAT, 


and 900.50 lb. water per hour. 

Anthracite evaporated 8.62 lb. water per 1 lb. coal, and 
912.22 lb. water per hour. 

By increasing the blast— 

Powell’s Duffryn evaporated 1203.12 Ib. water per hour. 

Anthracite evaporated 1203.78 Ib. water per hour. 

These results show a decided increase of efficiency with 
the use of fan blast, but it is impossible to realise the full 
benefits of the system of forced combustion — the blast 
is combined with arrangements for re eeding of the 
coal in a marly uniform state of yor and for govern- 


the speed of the escape of the hot 
mn are thus justified in asserti that from inows Te- 


sults, as well as theoretical reasons, it follows that a system 
of forced combustion, propenly applied, and combi: d with 
suitable mechanical feeding the fuel uel, satisfies all the 


requirements of intimate wicione of air and fuel, regular 
and proportionate supply of both ; and, moreover, ‘provides 
means by which alone the suppl of quantities and the 
force of draught are under Perfect control. The full 
benefits resulting from complete combustion and simplicit, 
of arrangement, and these are not few, may thus be 

and there are also many colla advantages to be derived 
from a aie system of combustion in boilers, such as saving in 


space, &c. 

(b) Cinewlation of Gases.—After complete combustion, 
nothing in connexion with the generation of steam is of 
more importance than the proper circulation of the pastes 

gases. Since the transmission of heat is 
the area of heating surface, and the time of contact of the 
medium therewith, it follows that not only must 
sufficient heating surface be provided for the heat which 
we produce by combustion, but also a sufficieat time must 
be nko for the hot gases to remain in contact with that 


iy speaking, however, it is impossible to regulate 
this in boilers, because the velocity of the hot gases is be- 
yond the control of the engineer, 


ing determined aoe bf the 


—for by it, the hotter the gases the more rapid their 
ascent, and therefore the shorter the time of contact allowed 
between them and the surface—has led eers to make 
arbitrary estimations of the values of erent kinds of 
heating surface. And thus it has become general to rate 
the value of horizontal heating surface as unity, and to 
estimate other kinds by comparison with it as the standard, 
as, ¢.g., vertical=}, &c.* These estimates, however, em- 
body merely a rough conclusion drawn from practice under 
ordinary conditions of draught and currents of ; but 

the consideration of a much reduced velocity of the 
or the maximum time of contact, has not been in ‘aced, 
— = bes oqnclasien. Pat been Ne yge ae 

e simple device of turning currents of gases 
downwards before they are allowed to make their final 
ascent to the funnel introduces a thoroughly different set 
of conditions, involving a reduced rate of ymt of the gases 
over the a and the necessary escape to the 

funnel of the colder portions of the gases ‘frst, these having 
a higher specific gravity be the hotter portions, and thus 
also the absence of excessive temperature in the funnel. 
When to this is added the Yorcing ¢ in of the Sucks of com- 
bastion, as in the system of combustion ee it is 
plain that we are able to retain the hot | wo Mere a orm 
sure at will until they transmit all their to th tes 
or surfaces of the boiler; and in this way we vender’ oh 
kinds of surface, Mes ‘vertical, h Se Ghalial, 
which are ex to fees pan, of Ouueh Value for th 


reception of heat. 
(To be continued.) 


Scruncze AnD Art Deparrment.—The Lords a“ 
Committee of Council’on Education have determined to 
eg roti medals 2 Fee who pr first-class 
in honours in any subject of science at the May exami- 
nations. 
* “On Water Tube Boilers,” by John Watt. Read 











amount of the chimney draught, the quae being allow: 


ed to 








before Bit ag Pevtapiate Society. (See ENGINEER- 
ING, March 
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TELEGRAPHIC PROGRESS. 
On Recent Advances in Telegraphy.* 
By Witu1am Henry Preece, Memb. Inst. C.E. 

THE overpowering sensation produced by the telephone 
and other acoustic instruments that have followed in its 
wake has led many people to i ine that improvement in 
telegraphy has ceased, at least in this country. It 
been publicly stated by very high authorities that, since the 
ti ‘er of the telegraphs to the State, invention in that 
art has left the shores of the United Kingdom and flown to 
those of America. Moreover, it has been intimated that 
the monopoly in telegraphy possessed by the State has 
chec improvement. 

Such statements are made in ignorance of the facts. 
Greater improvements have been made in telegraphy during 
the past eight years than in any previous period of similar 
duration. Inventions have, it is true, found their way 
from America ; but they have also travelled in the opposite 
direction, and have en root there. Indeed, improve- 
ment in telegraphy was never more active in England 
than it has been since the Government has managed the 
business. 

The object of this paper is to prove the above propo- 
sitions. 

In order to approach these large questions with some 
ym ae method, I will preface my remarks with a few 
definitions : 


I. Any combination of signals expressed— 
a) By words ; 
b) By the elements of written language ; or, 
c) By preconcerted symbols 

conveying an idea,—is a message. 

Il. Electric Telegraphy is the art of conveying such 
messages to places beyond the reach of the ear or the eye by 
means of electricity. 

III. Currents of electricity can be produced by chemical 
action, by motion in a magnetic field, by heat, and by the 
ce of ~~ oie, into the electrical 

orm. ey can ce sii means of magnetic, 
thermic, or chemical effects. . at 
IV. Electric “- can appeal to the consciousness 


th h any one of the senses, but in practice they utilise 
only t of sight and of tw. Hence we have visual 
telegraphy and acoustic telegraphy. 


y 

V. They can be conveyed to distant places by means of 
conductors and insulators, which can be influenced by 
machinery or by human a Hand transmission is 
called key telegraphy, mechanical transmission is called 
automatic telegraphy, verbal telegraphy is called telephony. 

VI. The speed at which messages can be sent is regulated 
by the number of currents required to form each signal, 
and by the rate at which the successive currents of elec- 
tricity whieh determine the signal can be sent. Hence we 
have ordinary and fast-speed telegraphy. 

VII. The capacity of the wire for the transmission of 
mesnagee is also regulated by the number whieh can be 
simultaneously transmitted. Hence we have multiplex 
telegraph 


Taking the improvements that have been made in tele- 
—_ wy during recent periods, I will first of all 
with the ety Ss apparatus that 
translates to the mind t the eye or the ear the mes- 
sages sent. The general feature of the apparatus used in 
Europe was eight years ago dependent on sight, while in 
America it was dependent on sound. In England we had 
(1) the needle instrument of Cooke and Wheatstone, which 
was and is still universally employed on our railways. The 
—— vy oh — needle form My — s — 
nguage, 80 messages are spelt out letter by letter ; 
(2) the Morse recording instrument, which indicates the 
signals by the combination of dots and dashes, marked or 
em on paper, and which is still the most generally 
used instrument th hout Continental Europe ; (3) the 
Hughes type-printer, which prints its messages on strips 
of paper in bold Roman letters ; (4) the A B C or alpha- 
betical instrument of Wheatstone ; and (5) the bell instru- 
ment of Bright, which indicates the signals by the com- 
bination of the sounds of two different-toned bells. 

In America, though the type-printer has been very largely 
used, the / ange instrument for many years past has been 
the Sounder, which conveys dots and hes to the mind 
of the operator by the varying duration of the sounds. 

The ual exercise of that law of evolution—the sur- 
vival of the fittest—is in England slowly replacing the 
Morse recorder by the more simple sounder. It has re- 
moved the type-printer excepting in connexion with 
cables to the Continent. It has commenced to sup- 
plant the needles, which appeal to the eye by a method 
which ap’ to the ears, in fact, a modified form 
of the bell, the first sound instrument ever intro- 
duced, and its general tendency is to reduce all ap- 

ratus to one stage of uniformity. Acoustic apparatus 

proved itself to be more simple, more accurate, and 
more expeditious than visual apparatus, but its capacity is 
limited to the rate at which the ear can comprehend si b 
Again, the speed is limited by that at which the hand can 
send and write, and the ope-ations of sending at one 
end and writing at the other must be simultaneous, while 
recorded messages can wait, or they can be distributed 
among several writers. Hence all apparatus fixed on fast- 
speed circuits must necessarily remain visual, while 
other ordinary ——— will probably be acoustic. 

The princi, provements that have been recently in- 
troduced in eee ene have been S. A. Varley’s 

pagnoletti’ e di 


and § . moed needles, to remedy th 
turbances due to atmos; ic electricity ; Siemens’ direct 
ink-writer, to re irksomeness to the eye of the 
embossed of Morse ; Wheastone’s A BC dial instru- 
ment, so much used for private purposes ; Sir W. Thomson’ 
, and Varley’s condenser, both of these 





* Read before Section G of the British Association : 
Dublin meeting. 








being designed for expediting the rate of working through 
long submarine cables. 

Bain’s chemical recorder (reproduced after many years 
interment) for expediting the speed of automatic working 
through long circuits. 

Neale’s acoustic coil for assimilating the single needle 
and bell systems. 

Bell’s telephone, which, however, is at present employed 
only on a very limited scale in England. 

With respect to sources of electricity. Innumerable im- 
Sa have been made in batteries, but two only need 

named, which, for power, efficiency, and economy, far 
surpass all others, and are being very considerably employed 
in the United Kingdom, viz. : 

Leclanché’s, where ammonic chloride and m nic 
peroxide are the principal core carats, and Fuller’s, 
where Poggendorff’s potassic bichromate solution is the 
exciting agent. 

These two batteries are ually replacing with great 
economy the Daniell form, hitherto so largely used. 

In sources dependent upon motion in a magnetic field, 
such as Wild’s, Siemens’ and Gramme’s machines, so 
largely used for .~ and electro-lytic purposes, though 
experiments have m made, they have not yet shown 
themselves equal in efficiency to batteries for heouahie 


purposes. 

It seems however very desirable that so simple a form of 
energy as the motion of a steam engine or a turbine should 
be utilised as an electric machine, since probably it is the 
most economical form by which the necessary conversion 
can be made. In batteries the waste of energy is enormous. 

In sources dependent on the conversion of heat into 
electricity, Clamond’s thermo-electric pile, both in its 
original form and as modified by Leon..rd Wray, have been 
extensively experimented upon, but without any decided 
result. It is however worthy of record that for many 
weeks forty-three circuits were maintained in working order 
by one pile, in which the energy of gas jets was converted 
into currents of electricity. 

It is perhaps in improvements in conductors that England 
has shone most. She has supplied the world with cables. 

Her ironclad ropes rest on the bottom of every sea and 
her cable fleet is seen nearly everywhere. ‘The Post Office 
alone possesses sixty-two cables, embracing 1060 miles. 

The broad Atlantic is spanned with six cables, two of 
which are however dead and irrecoverable. This is due to 
defective design and not to any inherent difficulty in ocean 
telegraphy. 

In the manufacture of iron wire England stands pre- 
eminent. Messrs. Johnson, of Manchester, have led the 
way with their continuous “ rolling’ method. 

ur moist climate, smoky atmosphere, winter fogs, and 
salt-sprayed land have proved a sad source of trouble in 
insulating our wires. The inventive faculty has been 
directed to surmount these difficulties of our climate more 
than to overcome any other source of trouble. Messrs. 
Clark, Varley, Andrews, and many others have battled 
against these difficulties in vain. veral improvements 
are now under trial, such as Cordean’s, to facilitate clean- 
ing, Fuller’s to increase resistance, and Messrs. Johnson 
and Phillips’, who have struck out quite a new line by in- 
serting a section of oil in the path of the current. Indeed 
we are always experimenting in this direction. The higher 
classed apparatus that is being introduced needs higher 
classed insulation. The difficulties of this country are not 
experienced elsewhere, and therefore our efforts to cure the 
evil are not appreciated. The form that is found perfect in 
America failed miserably in England, and those accepted 
on the Continent are not to be compared to those in use 
here, when erected under similar conditions. 

It is perhaps in the sending department that the greatest 
changes have been made. 

Varley’s double-current system, working with polarised 
relays, survived ull others ; but the keys used in work- 
ing it, which at first were cumbrous, and therefore slow in 
action, have been revolutionised by Mr. Stroh, and by the 
Post Office electricians. Keys manipulated by hand cannot 
be made to send more than forty-five words per minute, 
whereas the limit of recorders far exceeds this. Moreover, 
the hand soon tires, and cannot maintain the speed. 
Indeed the average rate of sending of the best operator 
does not exceed thirty words a minute. Alexander Bain, 
in 1843, proposed to replace hand-keying by automatic 
sending, and thus to attain much higher » te 

The ordinary dot and dash of the Morse alphabet was 

hanically ‘‘ punched’’ out of paper slips, and the paper 
thus punched automatically to send the currents. 
The punched paper was mechanically drawn, at any speed, 
between a metal roller and a ‘‘style,”” which it separated, 
but which came]into contact at every opening, and thus 
completed the circuit and sent the signals. But Bain was 
before his time. Fast speed telegraphy was not then 
wanted. To be practically successful, invention and neces- 
sity must exist her. The old proverb quaintly ex- 
ey the idea, ‘‘ Necessity is the mother of invention,” 
ut the child is often born before its mother. This was 
the case with Bain. There was not business enough to fill 
a wire, hence the system remained in abeyance. It was 
taken up ~ ek tone, in 1868, when the neces- 
sity for improved methods began to be evident. Wheat- 





stone devised a different system punching, on 
the principle of the J loom. This s has 
been very extensi em by the Post ce. At 


the present moment there are over 170 instruments worked. 
Indeed, without its aid it would have been impossible to 
have coped with the enormous amount of news which th 
cheap tariff thrust on the Post Office wires. Wheatstone’s 
Ee Post Ofice electricians. Nothing but the original 
ce e 0 

idea remains, and the machine oe Gent out by Mr. 
Stroh is one of the most perfect pieces of mechanism em- 
_— in any art. 

he telephone bids fair some day to be of use in some 





branches of telegraphy, but its peers has been dis- 
appointingly sm ery one been experiment- 
ing upon it. Scores of improvements have been suggested 
or patented, but it seems to have sprung into existence 
with all its perfections and imperfections on its head. 

In fact, of all the instruments t I have seen and 
tried, those which I brought over from America last year 
and exhibited before this Association in Plymouth remain 
the best, and su: all rivals. It has not at present found 
much favour in England. Its effects are feeble. It is too 
sensitive for practical use on existing lines. It requires 
complete quietude not only in the air about it, but in the 
wires conveying its signals, and its employment has been 
checked by the outrageous terms demanded. 

he changes and improvements that have been made in 
the sending apparatus have been accompanied by equal im- 
provements in the speed of working in the receiving ap- 
paratus. The laws of induction on wires and in instru- 
ments, the causes of retardation in working on long lines 
and submarine cables, have been carefully studied by 
English electricians, and means have been devised to re- 
duce or remove the deteriorating influences. The currents 
sent to produce signals are varied in their form, so as to 
roll into one another, and to become indistinguishable. 
While on a short line it is possible to attain 1000 words a 
minute, or more, the rate of working rapidly diminishes 
with distance, and between London and Dublin it was 
difficult to maintain more than seventy words a minute. 
Modes of compensating upon the line itself the currents 
sent by the Wheatstone transmitter, and of connecting up 
the coils so as to eliminate the effects of currents in- 
duced in them, have been successfully introduced by the 
Post Office electricians, so as to increase the rate of work- 
ing on long lines very considerably; and very recently 
relays of exquisite manufacture have been constructed 
which, inse: as translating relays or repeaters at inter- 
mediate points, have still farther increased the rate of 
working on automatic circuits between London and Dublin 
50 per cent. Indeed, while the question of increased tele- 
graphic communication between Ireland and England was 
under consideration, this more rapid mode of working 
solved the question. It has in some instances increased the 
rate of working 100 per cent. 

Bain’s original chemical recorder has been resuscitated, 
but its use is attended with disadvantages which have not 
led to its extended employment. It is in use in Dublin. 

Bain’s recorder has also been resuscitated in America. 
Mr. Little applied to it a condenser as a shunt to prevent 
the confusion or running together of signals, due to induc- 
tion on the line when running at high speed. He called it 
‘an overflow dam.’’ Mr. Edison effected the same thing 
in a better way by using an adjustable electro-magnet as a 
shunt. Immense s was attained by this means. 

It will thus be seen that the distinguishing feature that 
has characterised the improvements made by the Post Office 
officials has been in the direction of fast-s telegraphy ; 
and it is not too much to say that they have more than 
quadrupled the working speed of wires. 

The improvements made towards increasing the capacity 
of wires is wonderful. Where one message only is sent on 
one wire, in one direction, it is called simplex telegraphy. 

Gintl, in 1853, showed how it was possible to a two 
messages, in opposite directions, on the same wire at the 
same time, and therefore rendered possible duplew tele- 
graph - He balanced the currents passing through the 

ome station, so that equilibrium was only distur when 
the sending station was working at the same time, and 
then the disturbance exactly coincided in amount with the 
current which would have arrived to indicate the signals 
from the distant station. So that whether the home sta- 
tion were working or not, its apparatus continued to in- 
dicate the signals received from the distant station. Gintl’s 
lan wes considerably modified in 1854 by Siemens, 
rischen, Edlund, and others, but for nearly eighteen 
years it remained a scientific novelty, principally because 
the invention was before the necessity. It was not wanted 
in 1 But it was also deficient in one respect. Mr. J. 
B. Stearns, in America, removed this defect in 1872 by 
applying a condenser to compensate for the effects of in- 
duction on the line, which were not understood in Gintl’s 
day, and duplex ry became a practical system. 
here are now in land nearly circuits so worked, 
and our ocean cables, by the aid of peculiar condensers, 
—— by Muirhead and Taylor, are gradually being 
uplexed. 
rnstein, Stark, Siemens, Cramer, and Bosscha, in 1855, 
showed how two messages could be sent in the same direc- 
tion at the same time, on the same wire, and hence rendered 
possible diplex pr omen 

The principle of this system of working consists in having 
two apparatus, the one worked by weak currents, and the 
other worked by strong currents, and so arranged that they 
work independently of each other; but the plan has never 
been brought into actual practical use as a diplex system. 
When, however, these two plans were combined together, 
= fi quadruplex telegraphy. 

his combination was suggested by Bosscha and Stark, 
in 1855, and by Mr. Oliver Heaviside, in 1873. It was 


devised by Mr. Walby, bed gon office official in Dublin, also 
in 1873. It was patented in this country by Mr. Stearns, 
in 1874. It was, however, for the first time put into prac 

tical tion Messrs. Edison and Gerritt Smith, in 


operation by 
1876, upon the lines of the Western Union Telegraph Com- 
y, in ica, where it is now applied to sixty circuits. 
Tt is now being introduced by the Post Office. _ 

I consists in working one a tus with reverse 

currents, independent of their , and the other | 
with strong currents i it of their direction, 
Both bei duplexed. Hence it is in fact a double duplex 
system. It works perfectly on short lines, but it becomes 


on long ‘ 
It is capable of considerable extension and variation. In 
America it works to distances exceeding 1000 miles by 























_ Ave 23, 1878.] 


ENGINEERING. 


167 





means of relays or 
circuit. Thus New 
at Pittsburg. At the resent time W: 
Middlesbrough are each working duplex to London—on 
wires to Leeds, but on the same wire to London. 
elephone currents are very minute currents followi 
each other with great rapidity, and they can be s 


on ordinary working currents without interfering with their 
Mr. Cromwell 
by patenti a 


action on ordinary telegraphic 
Varley utilised this principle in 1870, 
we may call harmonic telegraphy, but it remained hw 
Elisha Gray, of Chicago, to work the system 
eally. He utilises the wires pr ane “bang ben for serving serving way 
or intermediate stations by working them also ot ly 
between their terminal points, thus vastly increasing their 
capacity. This system 5 now under trial i in America, and 

it is exhibited in the Paris Exhibition, where Mr. y is 
also showing an octoplex system, or a mode of sending 
eight messages on the same wire at the same time, which is 
said to have been experimentally tried with success between 
New York and Philadelphia. 

er systems for increasing the capacity of wires have 
also been devised on the Continent. Thus Meyer (whose 
instrament was exhibited at the Vienna Exhibition of 1873, 
and is now in use on a small scale in France and Austria) 
sends four messages in the same direction apparently at 
the same time ; but they are not sent simultaneously, the 
signals are divided and distributed so as to obtain the 
maximum carrying capacity of the wire, and therefore 
the practical gain is not great. 

M. Banudot, whose apparatus is exhibited at the Paris 
Exhibition, sends five messages upon the Hughes apparatus 
in the same direction, but they also are not simultaneous, 
and though by utilising the intervals of time occupied by 
the type wheel in revolving and distributing the p mal g 
he increases the capacity of the wire, at is not very 
evident. The instrument is v ted, and its 
practical success questionable. “The Fr een Government 
is also trying an automatic system of type printing, devised 
by M. Olsen, which is said to increase the capacity of the 

hes type printer 33 per cent. 

ow of all these pow toes the most valuable, successful, 
and practical are the Wheatstone automatic and the quad- 
ruplex. The average speed attained on the automatic, on 
an average circuit worked simplex, is 100 words per 
minute, which becomes 200 words per minute when worked 

a The average speed attained on the quadruplex is 

words per minute. Hence, when duplexed, automatic 
is more capacious than the quadruplex, but the elasticity 
of the quadruplex makes it a valuable help to the auto- 
matic system, and when the two are combined (which 
recently been done by the electricians of the Post Office) 
the advantages of both are secured. One side of the 
po ag ae is worked automatically and the other side by 
ordinary keying 

But it fmt Se remembered that each system has its 
disadvantages—principally the employment of a more 
highly trained staff. The automatic system involves pre- 
vious preparation, and therefore preliminary delay. The 
complication and delicacy of both systems involve better- 
maintained lines, and their failure tends to much greater 
trouble. It is not advisable to trust all one’s to one 
basket. There is a distance within which each becomes 
disadvantageous and expensive, and where it is cheaper 
and better to erect extra wires. 

Now these systems of fast-s and multiplex telegraphy 
— aap up in England under the fostering care of the 

fice since the transfer of the telegraphs to the State, 

or therefore I contend that I am justified in saying that 

greater improvements have been made in telegraphy during 
fre 1 past eight years than in any previous period of similar 
duration. Necessity drove the Americans to the introduction 
of quadruplex telegraphy, as it drove us to the e ecaied 
of the automatic system. The increased business 
increased capacity of wires. Automatic op op Be 
America was in the hands of o- All ski 
the Western Union Telegraph Company was devoted ° 
the improvement of — ex telegraphy, Lae ate the quad- 
ruplex is the result. Neither duplex nor quadruplex tele- 
graphy were, however, invented in America. They were 
imported there, but in a very crude condition. The great 
practical skill and ingenuity of our cousins made them 
what they are—the most valuable adjuncts to telegraphy. 

It will be observed that in the above enumeration 
England stands prominent as the home of the inventor. 
While she can boast of Wheatstone, Cooke, Bain, Thom- 
son, Clark, Varley, Fuller, &c., and Europe can boast of 
Gintl, Siemens, rischen, Meyer, &c., America has her 
Morse, Hughes, Stearns, Edison, and Gray. 

In 1868 the Western Union Telegraph Company, feeling 
that their telegraphic system was not up to the require- 
ments of the age, secured the valuable services of Mr. 
Cromwell Varley, who educated them op to the European 
standard of electrical knowledge, and they have certainly 
bettered their instruction. 

America has freely = our system of yormete 
telegraphy. They have introduced our methods of testing. 
They have adopted Johnson’s method of manufacturing 
iron wire. They have introduced on some lines automatic 
telegraphy modified by Messrs. Little and Edison. They 
are trying our superior batteries. Hence, w we have 
not been slow to avail ourselves of their advances, they 
have equally availed themselves of our Winter 

Telegraphy is thus cosmopolitan. hatever of value 
and advance is produced in one nation is ado by all. 
Invention has not left the shores of England. The English 
Telegraph Department stands in the front rank. Foreign 
Governments freely avail themselves of our experience. 
Our models, our plans, and our manufactures are found in 

e. 

It remains for me to say afew words as to the part 
played by the Post Office in fostering these advances. The 
system of news wires is unique in its kind. Forty-seven 


ters fixed about the Ne dh the 
ork works to St. Louis with relays 


2 transmitted 





news circuits and twen’ oo lle py = eed 
A Prete oe lhe woke 4 
Kineton ck which od apron a dig Sy 
w a is 
thus scarcely a frp the our wher rr men bes 


ry en Half a 
million words are Se ee ¢ from London 
alone. When in 
House of Lords on the results of the Berlin on ge 
- | 526,250 words were transmitted from Telegraph-s the 
central station. 
There is not a branch of the service that has not been 
improved. New batteries, new insulators, preserved Epes 
improved wires, the most pertest relays, and mul 
apparatus have all found way into the Post 

{05,285 miles fae. talon f 147 ted 
over es of wire ana o! messages 
per mile of — while in 1878, 22,171, — = over 

miles of wire, an average 0 messages 

per mile of wire. Of the miles of additional wire 
= have been theref up, — than one-half is for private 

ire purposes ; ore the message average is even 
Salar than that given. Indeed, only 4000 miles ad as 
have been erected to transmit nearly 7,000,000 messages, 
or an increase of nearly 50 per cent. of work. 

No one has ever been heard to complain of the action of 
the Post Office in adopting improvements but perhaps some 
disappointed inventor. It must be remembered that im- 

rovement is invariably the result of inventive power com- 
bined with practical experience well tempered with theo- 
retical knowledge. Practical inventions rarely emanate 
from without. ‘he long list that I have enumerated is. 
without exception, composed of men who have 
these qualifications ; but the great majority of patents are 
taken out by those who do not possess them atall. They 
are the most troublesome men to deal with. They cannot 
be convinced of their errors, and their want of experience 
prevents them from seeing their failure; but of the 
numerous patents that are annually taken out, how many 
complaints are made by those who have not been fairly 
and properly treated? The following Table gives a list of 
patents which have been taken out for improvements in 
telegraphy for each year since 1862. 


Improvements in Telegraphy. 

















Year. 3. 2 3. 4. Total. 
1862 29 9 7 6 51 
1863 13 7 8 3 81 
1864 24 3 3 3 33 
1865 24 27 8 7 66 
1866 25 13 7 9 54 
1867 39 7 4 4 54 
1868 31 5 6 7 49 
1869 28 ll 3 6 48 Average 
1870 26 5 4 4 39 
1871 17 3 4 10 34 
1872 50 5 3 4 62 
1873 49 5 2 6 62 
1874 50 13 2 2 67 
1875 25 12 2 2 41 
ye eS |S yt Be 
1 bia verage. 
—52$ 











Norz.—Column 1 contains the number of patents which 
refer exclusively to land lines. 

—— 2 those which refer exclusively to submarine 
wor! 

Column 3 gives the patents which refer to the manufac- 
ture of tel hh materi 


Column Ya those patents which bear upon 
telegraphy, an ® aloo ap on other arrangements to oer such 
inventions are applicable. 


They are thus now as numerous as ever, indeed, the 
average of the last eight years exceeds that of the previous 
eight 5 hence I am justified in sa; that the possession of 

the telegraphs 7 State has not checked improvement. 
Moreover, the telegraph system outside that of the Govern- 
— is as great now as the whole telegraph system of the 

antry was before the transfer, and inventors, if they are 
dissatisfied woe _ pene we: have the —— cable 
companies and the t ro a aso | is country 
to fall back upon. Private enterprise is not dead. 

The fact remains that phy, whether for ccm- 
—_ or railway purposes, is more highly ety nie hy in 

landjthan in any other country, not excepting 

this development is due as much to the action of the 
State i in purchasing and managing the commercial system 
of the country as to the competition that remains between 
nation and nation and between company and company. 
The lines of the Post Office are now wor with a view 


to a fair commercial profit as much as any private concern. 


The action of the Goranement | in all departments is jealously 
watched by its master, the — This master is not 
always just, nor generous. Its prerogative is to find fault 
with the Government in all that it does, and it is well that 
this right be exercised, for it forms a very valuable check 
on abuse, it strengthens discipline, and it secures a worthy 
discharge of duty. 

I can speak from the experience of a commercial and of 
a Governmental department extending over rae 
years, and I have no hesitation whatever in asserting 
there is as much zeal, energy, and enterprise in the one as 
there is in the other. The control of liament and of 
the press exercises a far more disciplinary and supervising 
power on the management of a Government Department 
than half-yearly meeting of shareholders or occasional 
committee of investigation. 


THE MICROPHONE. 
On a New ace ert te at the 


paper comm: to the iad ee 
London, on March 16, 5s, dhe seer a detailed 
which he + pantvlae 
out upon transmission of sound 
Wiens S 6 eae ee 
= ge may 


the 
them. 
carried 


persons si 
The and receiving 
set in deep or Seve B as t 
connecting wire being fastened to the po Be mig A. ane 
= = found most suitable were of pasteboard. 
chen eppioumttan sary tan tieo eh igs meee aoe 
mn up from the air by of the mou an 
change inte finally arriving movements of the ma‘ in = 
aa nae at the receiving disc of the iece, 
ont 4 pL ou the air as sonorous vibrations. 
In studying the eel various phenomena presented, it occu 
to the author that, as the particles of the wire and con- 
nexions must be in a state of rapidly varying strain, that, 
if an electric current were circulati Locman’ the wire 
at the time of transmission of sound, strains due to the 
vibrations of the > partes of the wire might act upon the 
current so as to be reproduced by phe me Paya means at the other 
end of the circuit. 

The announcement of Professor Hughes’s discovery of the 
microphone at once showed that thew various states of strain 
in a substance or su in contact, was sufficient to 
cause sae peg Pag oa in bd flow of an — 
current passing at the time through the wire, w 
vocal sounds could be transmitted. . 

After some experiments with the microphone, the author 
placed a packet compass, having a number of turns 
of the conducting wire round it, and noted the motion of 
the needle as sounds were emitted close to the transmitter 
(the transmitter used was a piece of pointed carbon resting 
aay my coke); variations in the motion of the needle 
— then o , and differing for a 

A small sewing needle was magnetised and suspended in 
a light pasteboasa frame. A few tomes at fine wire were 
passed along itso as to form a light galvanometer ; distinct 
taps'were heard as the current was interrupted. 

After so’ ee oe ting in this manner, it occurred to 
the anthor that i the — ane fixed, abet Reece = 
moving when the current passed, it would wo 
a state of strain, and as conditions of of varying strain in 
the bodies tes Bony on in the experiments formerly 
referred to been found to produce sound, _ when 
such state of strain was induced in the tic needle 
sound would be the ae 4 and that ‘the flow of the current, 

as modified ig Aes the microphone transmitter, would 
y = So through this straining amine oe the needle receiver 
the sounds emitted at the 

In order to test this a few of No. 30 covered 
copper wire were wise along a small bar 
magnet 3in. long, when it was foam that upon breakin: § 
so'te-cnrs by pissing’ the’ toned ingehen tee Oh ak: 

e@ ear: by magn e a 
pasteboard box the sounds were much ge ge 

Thinking that a stronger : would give better 
results, the author took a horses magnet 6 in. long, 
and lai along one-half of it from two to dike ok 
of the same wire; a much louder sound was then 
heard, and by placing the lid of a tin box on the flat 
side of the ends of the ae ogg instru- 
ment was obtained. ith this 4 
8 , and violin padey Mien rondily render pas ade poe 

The attery consisted Mpa dn lemeeess hel the 
transmitter being two he of 
pee oe ag ee, -_ slightly ber yen wae oie at tei their 

in One of these wires rested upon an 
board box, into which the sounds were direc pte ag 

In making some further ea aggre the small bar 
magnet was found quite suitable, ~ 
as now exhibited to the meeting, 
roses of such small dimensions. The 
ong, x¢ in. broad, and fully % in. thick, 
= of No. 30 covered wire passed along its lo: 


it is placed in a shallow box with 
plates above and below it; the lid placed on consti- 
tutes the whole an easily porta) pocket instrument. 


With a comparatively simple & and with a 

— iit ears = 8 5 whistling , breathing, 
ransi 

“ase author been unable, from other duties, to follow 
up these experiments so far as to show what sizes and 
arrangements are best, but from the very satisfactory 
results got from the ments tried, he believes that 
See So er ieee ld of inquiry in the direction 
indicated, which he believes warrants him the 
su before the members of the British 
was written, the author has found 


ince the fi 
that sounds can ed without a the receiver 
that being simpy a ioc of in around, which ss 


co wire is wound; the various microphone 
queamuadaten can be exhibited pert this simple receiver, the 
eco however are very much reduced in loudness. 








* Read before Section A of the British ‘Asecelation : 
Dublin meeting. 










































a teas = Cod 





168 





ENGINEERING. 


[Aue. 23, 1878, 























METALS. 
a 4. 
AnTIMONY Ons (perton)—- 12 © 
Regulus (Str) voverscsseere 49 © 
Basse (per lb.) — s. 4, 
PS) ee ae i 
sceeceseecseee «=O 
OasTines, TYNE 45D Dp 
per ton)— &. 
Sirsece Peretti) c 
eeececoeccsenssessesooss 1 
PHPOD rccosescerrnevereeeeeseeses if 
opr (per —_ 
Chili bars a 6 s 
Australian .. ....00..+. ea 6 oe 
English tough, best...,...+ 68 @ 
ingot . #92 Soe Cee es BRS 6 ® 
Shoots, &c. oneneneee nee enn ens 1 2 
Bottoms 4.45 serene eorenneet ° 
a. 4, 
Red uae per toa) nm 6 
” ” puddling 16 e 
[non Pie ton)— 
Barrow No.1 cccccsccrseens 62 § 
” BO. D siscrereeceees . 6s 6 
MG. 8 sereccscoresee Ot 
No.1 ° 
° 
° 
° 
° 
° 
° 
No, i. 
Beoteh Pig— s, 4. 
G.m.b., at Glasgow.....s++ 4 COG 
seacerssereeesee $0 6 
° 
so (6 
° 
ie 6 
o 
4 C« 
LF ae 4 ) 
at a go 6 
ditto Pa eee ee sEe CaF 5 ° 
°° 
——— E 
Greagemonts ° 
7 b 


fi eran | | 


ii 
t 


Sal eccceg 


FGSESSTS nan® eos SE® 


Beenie eee renene see coneee o S So 
Beate dese one i : i 
Ridsdale Nos. 1 A at go > 100 
Inon, Waovent— ea 8 
= & a 
- pistes, § ‘5 
"  Rippaacc: § f 
eeereereceee 1 
Boosh B68 nncacee 8 4 8 
mall FGM cs csccerece 
Staffordshire bars. - ae : b : 
. pay 2 12 iu 
Wolst'raile BW. vss ccose ‘ oe 8 
© poller glen W' 9 Sus 
» hoops, 8.W.  ...... 2 ° 3 
Sl Pee 
seeceeceeces ceececces ces 3 ° 1 
rer TT eT mae» | oO Lh] 
owt) eepecescorsccennn §=8§ 88 oT] 
VaR (per 7 ® ° 
SoanapP (per ton) — 
Old 
PAOEUTO ccrcsrcrcsrerronere 4 © s 
SpPauTsn ton) — 
lin ordinary a7 «Ong 18 
Best..,. ne ne 6 ° 6 
Oommon oon cen enerns nen nee cee es 8 
me} Sen 
nm downivataat wre Mf 8 A 
” " ome =F ° se 
ee be 
MUAD ceecedsee awe 88 10 50 
eemrenee” ae eeeoenroares 6 e 7 
. ps aon ; of ts 
fe bngON coe cccoeee j of 7 
a, a. 
° 38 
; 3 
e a4 
o «(396 





eCom C89 FEAR0 C80”: 


eeeanocences eos? =e? ee? 


= 
euensoeooocoe 





np cuceee-cuttaes 


a een ene 


Tim (per ton) — 
BUUUMCOM *.,ssseeesercecseesneent 
ssetiaaa 
4 ean ceseeoveseee 
Eoflish pete. """ 
PORNO, ,.sepeee renee 
Tis T box) — 
ES 6, z eesceneeseogese 


Lo othe 
1S Sr re 
Zino (per ten)— 


I sevsscseee 


Wigs, ns, seereneseveges: 








1» Telegraph (gaivan'ed) 16 


COALS AND tages 


OoaLs (per ton)— 
Barro 





Cle VOlADA ..o.ss-secrssseeeeses 
pm 





see eneenennacen cet 
WD .coccverssee-os00 





P BUM— 
(per ‘sme ees ceecee 


ow © seen eenenecenees 


PiTos rewt)— 


eeemooncceses soeceeees 





=== 
i" TI dcenstesnenbene 


Raiwar seaeee 





seeceecoeeee 


qunbeee r ewt.)— 
ine sees coeese cannes see 


TALLOW (per cwt.) 
NM. AmeriCan ....0.000000000 


8. American beef ......... 


audiates tel 


Peron reeens 


Tan Stockholm (per bari.) 


Eng! town .. shee een ceetey 





Tunrantn 
American ( ) seseceeee 
Wirtnes, engine (per owt.) 


cos SESSSCS RM 


oe 


Balpmuri acd acid -* BS) 
acid, brown .., 
pp — — — Muriate (per 
ROM) .recccccereeccercrses secceres 
White, | (per owt.) 
um om 
Powdered Toes owt) 
BLEACHING perowt 
Borax: (per cw.) 


BaIMsTONE ton)— 
Bough aes 


FOU wcccoccccscerconcscceqocses 
Roll 





OopreRas — green (per 
ton)—.. 


ens — Bui; oe ee wates: por 


Luap, ye eo ees 
Acetate, Penner eesees ces 


Brows 1 ss be ben bab eeeees 
Red. 





ey 


White 
LitHARGR ‘aad CWE) rereerves 


PotasH— r 
Ib.) Se ae 
SALTPETRE 


Buglish rebned, hogs ~ 


eerud 





1 POSER ORESE CSE CET ORES EEEe 


PRION List 


—=— 


OF MATERIALS. 





Tuvurspar, Ave. 22, 1878. 

















a «»s 4 
TIMBER, DEALS. &». | aS tes 
ear w - snianee adh Ghasge tor ladinur 9p. par gtendard tee duate, @ 
&o 
" w\Fian basses Noate Aenaeoe. andle. #4. per toed for umber. 
° ) WEST HARTLEPOOL 
404, @4,4, Potersburg ‘ 
ss. £8 @r3 #20 Fae a nee cee 
° 4 ie © e « 9 vsieee 10 9 “use 
° 1 eo ot e: » boards 4.9 § @ 1049 © 
em e@ (Pet cubic foot ) 
¢ : : ® ° : 7 BE sisspsrsrrsessese © O10 © EF OF 
. 2s ola Int rod deal 39 4 ee 45 © 
4 b> e a) 2 Som » detts.& 2100 80 8 Oo 
1 «664 «(8 ewe eee ee ty 9nd 5, deals x9 wis 0 1 8 0 
> 2 nm seeeeborw vannes 3 ; 7 : a » » 9 Datts.@boards 10 1 © 11 0 © 
; ee 1 beh eeeeeseeneteney 4 5 >. » 3rd ,, ,” deals, 4, 3, 2 in, 2! °me°o 
1s & e 12 AR neHERO COE Hee a . ® » ow oy Dettens ,....... igs @ ; so 
4, 8. 4 woe eg BS GS a y Anaete ee 8 H te & 
es ss °@ bat ony and ‘ ‘ Golienbarg tra'red ations 15 ° ¢e° 
° 2 @ . we 3? °4 mfg let rod 3xii 16 10 0 a a) 
eo ss @ arene —telene aH 7 3x9 110 0 0 e008 
3 z ° —y oy e1 e@:r6 pe m white 3x11 10 § © 1012 0 
le 8. Scotia ” ” x e oes 
, 2 Prince Ed Island @ + © Of 8 } 4 ig RE ges ese 
| ee ed DBALS AND BATTSNS (per ” ” Pee Oe 
Petersbarg standard Swedish common red deals 
Seep Quebec yellow ping lat, yee te 0 Ohstgeter bshwur SS per teamtie fe Gants, be. 
eae Quebec yellow pina, Ind 14 28 428 and 1s. 6d. per load for timber. 
eo 8 San, Senge, Ot es oare WISBEAOK. 
° 10 BPTUCO ip, ceeceereresececees ' Peters! Sta: dard.) 
i Ditto, Nova Scotia, @o.., 6 2 6 6 7 6 Heparenda enaorted red 
° we Boards, Pine,....00ian 710 0 & 0 @ GOAIS .iceossseresereres canine tw 50 6086 
t) in 6 areas 2: 61 © Ditto battens... 10 5 © © 6 © 
° 1 68 Laihwood per fathom Gofle let reddeala 0.5.14 § 2 8 @ © 
6 m 6 imate) evcseserecesesernennnses 4 80 @ § @ @ Wop het ete neuia’” wo 02 e@ 8 0 
° itens .., 
3 4 é From ta8 Unrrep States, Bast AND WEST Stockhsim Sod ret battens it : bY $ ° 
INDIBS, AND AFRICA. Tunadal 3nd red battens...9 15 0 10 0 © 
e wm 6 (Per cubic foot, atring Sree on railway trucks. 
° 9 0 measure) 422.4. @ ae w LONDON. 
Piteh pine, hewn sans @ 2 e. ye ee é 58. . 2a. 4. 
QILS, GREASE, & LUBRICATORS. slageefeas—— $ | : € 14 | Arebengelistsellow.... 16 ‘se 16 4 8 
: eeccescee nen > ee 
[3 = Statesoaklogs..° 1 4 6 9 4 el ee eee Oe 
° 33 5 FEE So r measure) Htreecescseeseceescese 19 9 8 IE @ @ 
° 7 0 918 @ te gs @ Pe & tiga white 8 5 0 tt 0 6 
© 32 10 ae te sip @ @ 5 © deals, best 
° gt Dewerere Mo (per toot}een 2 5 : $s : —_ yell. and white... 9 0 @ 418 @ 
° 3 © . = a ovens deals, other hel 
a . a (Per cb, ft, string meara ee seareaengssseencessee ese es) 3% 
or ae Fir timber, Riga red ois ©4.4 uormay iia It @ 0 12 @ 0 
9 ° He Fir, timber, Dantalo snd Swedish deals ard..,...... 8 0 0 10 © 6 
”% pafemelre e116 0149 ee ape sien 
seeceeeeereeeeneeees es 
eee SE 
> soe = 
ne 2 ooo Finlend deals. scsssseeseere 12 0 6 1210 @ 
— H Do. mining timber... 0° @ 8 @ 013 ” te 7 90 9 OO 
> & Wasnsoor (Logs calliper 
8 w 8 measure) Ee oe. ” eoomeoe 
£C., CTOWDjrnen © $ @ @ gS F ” e308 
os e@ @ PAOK sesveersrrererrrese © § 9G 8 4 O o se @ 
Oak ER pees Fiat in 42 20s. jad 18 Tog ist 
° eo °¢ pms oe aes e ively. 
Pit props per lineal yard : M4 if by b 4 Canadian epraoe Be to ie @ 6 " ° 
o- 9 10 ee 
te (Per Plorabare sandara ox" rm wa fis ree 
'Brunswickspruce.. 3 ry ee 
ee ite ee es ags 
ee eee oe ee en 
e 38 «6 e Uleaborg ., H ©e gee AMBRIOAN TOKRER—(por load) : 
° 39 % Gothenburg... 9 © @ 1010 6 Red (mixed and 
o 38 6 ” = ecscstcoscecgecees § 18 @ § © O 
e mm 6 see 10 0 © 13 6 Oo Do. for and spars 410 @ § 8 @ 
¢ om 6 : Kerwagwere fos Sas | Pitowny bead we tos fe 
” eenee eeeeee 
6 oo 68 Ds 80 ane i 50 61 6 seeeeesaenecceees he ° 4 2 ° 
9 a9 «CG Mpnoesry Se Geren eo. 100 siekitens i ee ass 
ob | Stleteeeeecmt $38 $2.2 | Be Uated pinion fee gies 
ia... scoae $3 Bam, BOC ss seessseessornen 4s@0@ gee 
&o, Mex en 9 8 $s a $1e 0 40 © 
a. S ? BADIOU  ccrcrerceereenes abode @esy @e¢6 ig ome ¢60 
| ef NP een 5, 210° g@0 
a 39 Room Rae fe . eas tae 
e 8 @ " Hemlock $3 3; 33 5 210 © 1000 © 
& 4&§ . OW tnmtuingiin © b @ o3 6 Ses wes 
: a. BOOK visrccccsserssee 20 @ © IE @ 0 
6 Bi ° seerecesessesscsseses 8 O O ee 
° ° a aaaesaa Australianironbark ...... 6 o o ,1e @ 
. £8 Meme! crown fir 4% @ @o BaLTic TIMBER (per load) 
10 5 $10 © 312 4 BRAGS TP ccccccrccccsccccesccecce $tc @ t 3 o 
1% 6s le Dantsic UC... 352° eee Dantzicand Meme} 4c co g16 © 
1s 1 6 sctestesteserseceseeey 212 6 2918 © ” see § 210 © £10 @ 
( gt aie 88 8 7 Beever 
a - $e@e gm @ 
a Hd a4 wn senenteenssteemests © 8 3 @ @ & ” mid- 
i Be TA it: tat 
. 5 seeeoesesecoroeess i ” ow 
° St. John’s bireh wc © 8 small, short, and 
ac ae © Pied pine, ROWE anne 1 6 8S irregular me ga 6 agg 
°o ” ” See neeennce. Stettin See POe beneeeroscoeooeees 
o 8 8 ef Sony mes 8 pe - "ate ft ee BS 
1 easegeen t 
. oe » Pokredsxileaxd iy so iiss “ end Norway 
4 he ist white .. 11 © © ece Dallhes ....cescoreeee seme £15 © 8 § @ 
Riga We ener 9°e2 ggoe Boapps (per sq. 
° a e Ww. OS T ewe mca 
os o 6 Gene pln wasn a § ° | ° ; eicseseptionen O28'S Bhs & 
2 3 $ Seti re ~ sce ” a ereecesececcceee @ 3 eo ot 6 
Peorerertersy eee Second seeteecveces © °® ore 
10 37 Memel 2nd red’ sesseseereees ILO @ 08 @ @ The above prices “at the Dosks.” . 


Sopa ecccceeccoeeeneses 
Orystals 


” Poy 


Cus8s « 5 sane pail ypdotgat 





















Aue. 30, 1878.] 





ENGINEERING. 





TELEGRAPHIC APPARATUS AT THE 
PARIS EXHIBITION.—No. VII. 
Sreur’s DupLex. TELEGRAPH. 


Tue duplex system of M. Sieur, of Provins (Seine 
et Marne), an officer of the French Telegraph Ad- 
ministration, is distinct in principle from other 
practical duplex systems. It is on the use of 
a “distributor” or automatic current reverser, 
which divides up the time of sending into a series 
of small and equal intervals, during which a succes- 
sion of alternating positive and negative currents, 
each current occupying an interval, are sent into the 
line. ‘These currents are received separately on two 
polarised relays, one relay responding to the posi- 
tive and the other to the negative currents. It isa 
system which equally admits of sending two mes- 
sages in the same direction simultaneously, or two 
messages in contrary directions. We will first con- 
sider the case of two messages in the same direction. 
The distributor, or automatic’ reverser, is the same 
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in either case, and consists of a cam, Fig. 1, con- 
nected to “earth,” and turning by clockwork be- 
tween two steel springs or levers C, Z, which it 
raises alternately as it rotates. Let us suppose that 
the cam revolves at a of twenty turns a 
second, It will first encounter and raise during one- 
fortieth of a second the spring C, and being in 
contact with earth, it will put the positive le of 
the battery to earth during that time, w the 
negative pole, through the spring Z, is in connexion 
with the under stud P of the key B. Passing on 
from the spring C, which returns to its stud A, the 
cam raises in turn the spring Z, breaking contact 
with B, The negative pole of the battery is thus 
put to earth while the positive pole is connected to 
the stud P of the key A. During each revolu- 
tion of the cam, the two poles of the battery 
are thus alternately drawn upon, but the inter- 
mittent currents from each are led to separate 
signalling keys A and B. Ifthe key A alone is 
manipulated, a positive intermittent current is sent 
into the line, the interruptions succeeding one 
another at intervals of one-fortieth of a second. If 
the key B be worked a series of similar negative 
currents enter the line. ene 3 

The receiver is a polarised relay with two arma- 
tures, the armature A only answering to positive 
currents, and the armature B to negative currents, 
Two polarised relays with a single armature 
will serve the same purpose. The armature 
B, which can only act under the influence of 
the negative current, remains — on its 
contact, short-circuiting the battery which 
actuates the recorder B, as shown; but the arma- 


ture A is attracted by the positive currents into 
contact with its lower stop, thus breaking the short 











circuit and ena’ the local battery to signal on 
the recorder A. It is true that the armature A is 
only attracted for one-fortieth of a second at 
interwals of one-fortieth of a second, but the recorder 
A can be a0 styanes as pte ng saet -_ ber A 
and give entire si while the 
Ho nei just as if the current were a continuous 
one. In the same way, when the key B is u- 
lated, the recorder A is passive, while the ive 
intermittent current from B attracts the armature 
B, breaks the short circuit, and allows the recorder 
B to signal. 

It.will be obvious from the above that if both 
keys operate er in sending two different mes- 
sages simultaneously, both armatures will simulta- 
neously respond, each to its respective key, and 
both recorders each to its respective armature. 
The principle of the system consists in making two 
armatures vibrate at will, either singly or together, 
but independently of each other, ‘ 

In the arrangement we have considered, the 


B 
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armatures in vibration are caused to actuate the 
panting neieennats, but by another method re- 
presented in Fig. 2, they can be easily made to 
signal when at rest. Instead of connecting the 
ings of the distributor to the under studs P of 
e keys, they are connected in this case to the studs 
r on which the lever of the keys bear when at rest, 
A series of intermittent currents are in this way 
continually flowing into the line, positive from the 
key A, negative from the key B. These currents 
cause the ng Se of the relay to 
vibrate continually. e local recording circuits 
are so joined up to the armatures that they are 
closed when the armatures are at rest on their 
upper stops, and i when the armatures vibrate, 
for the rapidly intermitting currents cause the 
armatures to vibrate freely midway between, both 
their upper and lower On depressing the 
key A, however, contact.is broken at, the ewe 
current ceases to flow and the vest 
n stopping it returns to its rest , COM! 
Nasi tp at ha causes the pein Lay to. 
Similarly the key B causes the recorder B » 
signal; and when both keys act at once, both 


s 


recorders respond , each to its pro % 
Wo cl cielte he tien sending two 
messages in contrary directions. It is, of course, 


able to send a message without interfering with its 
own receiving instrument. Let the two stations be 
called respectively sand s,. Only the station s is 
provided with a i , and it is of the form 


middle of the Z unite; but before ent the 
line ee up ogene & 
. Fig. e arrangement of appa- 
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hen the key A at station s, Fig. 2, is alone 
depressed, it follows that the armatures A at 
stations stop vibrating, the 
recorders signal. ly when B is de 
the co nding recorders at both stations also 
signal. pea sending of station s operates 
both relays and 
When the key A of station »s, Fig. 3, is alone 
depressed, the part m of the bar makes contact with 
Se dover 1 and seete Ay, See I ig wad 
ever r. e negative current battery 
ing the part n, by the lever r or the 
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the armatures A at 


ener tke codaientend aaa 
ver r. e ve curren m 
key A and ite reating stad 

the lever r, goes to earth across the rheostat 
whilst the ive current, 
lever / of B, the contact ¢ 

enters bay hemp on hadnt rah ange 
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at 
same time as key B of station s,, the 
ion of the former suppresses the 

of positive currents from s, while the depression 

of the latter sends over the line a negative current 
ng ae oe ee lepncneall on 

m $; CO uently ly no current 
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current sent into the line from s, ; and consequently. 
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ray . The apparatus shown by M. Sieur in 
the Telegraphic Annexe of the Exhibition, is small 
and neat, and was made by M. Vinay, The system is 

ly in use in the provinces, will shortly be 


alread: 
adopted on the line between Paris and Rouen. M. | th 


has, we believe, also invented a system of 
and quadruplex transmission, founded, like 
the American systems, on the employment of 
— of = ya intensity, but it has not as yet 





METALLURGY AT THE PARIS 
EXHIBITION—No. I. 
NICKEL. 

For some years past much attention has been 
given to the subject of nickel, owing in a t 
measure to the discovery in New Caledonia of rich 
and extensive deposits of hydro-silicate ore. The 

of these new mines has iated very 
considerably the market value of nickel. All who 
t interested in its metallurgy are tryin 
to find new and suitable applications 
the amounts of ore that are 
( to Europe. The alloys 
obtained with nickel are most striking for their 
brightness, durability, and hardness, and hopes 
may be entertained shortly of seeing the efforts 
that are being made attended with complete 
success. Up to within two or three years the 
nickel used in ind was obtained from sulphides 
and arsenides of erent kinds, mostly found in 
Norway and Sweden, in Italy, Austria and Hun- 
gary, and in the United States. Germany has con- 
tributed these ores largely to commerce, but as 
no German works are represented in Paris, we must 
pass them over in silence. 

Pure.nickel has not as yet been manufactured in an 
extensive and tical manner. Whatis generally 
termed metallic nickel ‘contains from two to three 
4 cent. of carbon and other impurities, Messrs. 

harton and Co., of the United States, have, 
however, shown some most. remarkable samples 
of wrought nickel, which we shall have to refer to in 
another place, The metallurgy of nickel and cobalt 
has been always kept mysteriously in the dark. The 
admittance to most nickel works has been strictly for- 
bidden, and it is doubtless with great difficulty that 
M. Badoureau was able last year to collect the neces- 
pre Pe dh ead fr ment em essay on this sub- 
ei In Paris it is extremely difficult to obtain re- 

le information. Foreign agents know little or 
nothing of the establishments they re mt, and 
French manufacturers are not always willing to afford 
exact and data as to the methods they make 
use of. e must, however, mske an exception for 
both: M, Cristofle and M. Garnier, who willingly 
offered all information to the jury, and the 
former invited the Class 43 to visit his nickel works 
at St. Denis, 

We shall commence our examination by saying a 
few words on the minerals and ores of nickel, glean- 
ing from the Exhibition what information we can. 


MINERALS AND ORES. 

Before describing the exhibits tat are to be 
found distributed over the Champ de Mars, it may 
be of interest to note the principal nickel minerals at 
present known. They may bo divided into three 

1 Sulphides. 

9. Arsenides and antimonides. 

3. Oxidised ores. 

Sulphides.— Millerite. (Ni S.) Is found in bronze- 
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coloured rhombohedric crystals and in fine needles. 
It is a rare mineral, but’ sometimes accompanies 
Pieris PrN Fe 8.) Often 

ine. , Fe 8.) accompanies mag- 
netic iron pyrites (Fe’ S*), and in this case cunt 
tutes an ore that is extensively worked in Sweden and 
Norway, Italy, and the United States. 

Arsenides and Antimonides.—Smaltite. (Ni As.) 
Has a metallic lustre, and its colour varies from light 
grey to tin white. Also called by the French 
arsenical nickel. When pure it contains 25 per cent. 
of nickel and 65 per cent. of arsenic. 

Kupfernickel. (Ni# As.) Is termed nickeline by the 
French and niccolite by It is of a red copper 
colour, very hard and dense, and is generally found 
in an amorphous state, but occasionally met with in 
re poae . It contains 44 per cent. of 
nickel and 54 per cent. of arsenic; iron sometimes 
partially takes the place of nickel and diminishes 
the percentage. 

Breithauplite. (Ni* eo Is found occasionally in 

e Hartz, in hexago leaves of a violet red 
colour. It contains 67 per cent. of antimony and 
32 per cent. of nickel. 

Arsenic Antimonide. (Ni* As, NiS6.) Has been 
found on the Spanish frontier and contains 33 per 
cent. of nickel. 

Gersdorffite (nickel gris. Ni? AsS*.) As given by 
Badoureau. Dana’s formula for the same mineral 
is (Ni S As)*, crystallises in cubes, is brittle, and its 
colour is lead grey. It contains on an average 30 
per cent, of nickel, 45 per cent. of arsenic, and 19 
per cent. of sulphur. 

Owidised Ores.— Annavergite. (As 0*3, NiO,9 HO.) 
Is often found as a ish efflorescence at 
surface of arsenical ores. It contains, when pure, 
37 per cent. of oxide of nickel. 

lydro-carbonate ‘of Nickel is also found as an 
efflorescence at the surface of magnetic pyrites, con- 


€ | tains 57 per cent. of oxide of nickel. 


Hydro-silicate of Nickel is known under several 
names, each claiming to be a variety, but the diffe- 
rence is not always easy to establish. Thus pimelite, 

ierite, and noumeite, are hard to distinguish 
rom each other. 

Pimelite may, however, be considered to contain 
no magnesia, whereas garnierite is a double silicate 
of nickel and esia. 

Reodinskite is a hydro-silicate, found in Russia 
in the neighbourhood of Reodinsk (Oural moun- 
tains). It is very similar to earthy garnierite. 


NicKEL Minmne AND OrE EXHIBITS. 

In considering these we shall follow the same 
divisions adopted in describing the minerals above 
for the minerals : 

1. Sulphides. 

2. Arsenical ores. 

8. New Caledonian silicates. 

Sulphides.—The only ore of this description that is 
worked to any extent, consists of an intimate mixture 
of pyrrhotine and etic pyrites. Before the dis- 
covery of the New Caledonian silicates, this class 
of ore furnished the —. portion of the annual 

roduction of nickel, It has a peculiar metallic 
ustre, and its colour is between bronze yellow and 
copper red. It tarnishes speedily, is brittle, and 
etic. Its streak is ish black. It is 
worked in Norway, Sweden, Italy, and the United 
States. The deposits in the first and second 
countries above named consist of very extensive 
lodes, or large bunches of ore, that appear to be 
generally quarried and worked in the most simple 
manner. 


Messrs. Hi Wiggin and Co, (late Evans and 
meee of , work two lodes of this de- 
scription in the m Valley (Norway), and 


have shown a sample of pyrrhotine pyrites, that in 
all probability comes from these mines, The lodes are 
very wide, containing no less than 15 ft. or 18 ft. 
of ore. The country is a metamorphic Devonian slate, 
and the direction of the pyrrhotine lodes that cut 
this formation is north-east to south-west. Messrs. 
Henry Vivian and Co. also own a mine of a 
similar character in the Island of Sengen. They 
exhibit a large sample of the ore g 650 Ib. 


and com of a mixture of iron pyrites, pyrrho- 
tine, and hornblende. Judging from the’ hoto- 
on at 


graphs of the open workings that are carri 
ngen, the deposit must be a very wide and exten. 
sive formation. There may be some similarity be- 
tween these large deposits of Norway and Sweden 


and ee ee ites found in the 
south of Spain and Portugal. are, however, 





completely transformed by oxidation at a depth of 


the | occupied on 


60 ft. and 80 ft., whereas the sulphides of Norway 
and Sweden appear to have remained unaltered. — 

The Ringerige Nickel Mines, at Modum, have been 
worked since 1849, and are important. They occupy 
160 men, and employ 20 steam and 72 hydraulic 
horse power. The produce of last year’s works was 
4200 tons of ore i an average percentage 
of 1.3 per cent., equivalent to about 55 tons of 
nickel. The samples of ores exhibited by this com- 
pany are exceptional, and contain from 2 to 4 per 
cent, of nickel, ‘Three qualities of ore are exhibited, 
pro at Aer whether all proceeded from the 
same lode. 


No. 1. Magnetic pyrites 


No.2. Nickeliferous pyrites 


: 
Bowoowos 
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No. 3. Nickeliferous copper pyrites { ¥ - 
The Evje Nickel Mines (Norway) are of more 
recent date. The works were commenced in 1872, 
and are not so extensive as at Ringerige. The ore 
exhibited is also a pyrites, containing nickel and 
cobalt. The percentage of nickel varies from 1} per 
cent. to 4 per cent.; that of cobalt from 3 per cent. 
to 4per cent, Thirty So horse power are 
made use of at the mine. The Bruenech Mine appears 
to be of still less importance, if we can judge from the 
exhibit, and from the scanty data to be obtained. The 
ore is: also a = containing, on an average, 
lt percent, of nickel. The Bamble Mines, although 
of recent date ae are of importance; 129 men are 
e mine, and a 40 horse power engine 
is at work. The ore is a bronze-coloured nicke- 
liferous pyrite, containing from 1.3 per cent. to 
3.37 per cent, of nickel. 


A sample analysed gave : 
CO ss ee ove «oo Sl 
ase eee oe we 0.18 
OB. x0 oes és ose -- 0.23 
S+Fe. os ooo ete wee. 


The Lessebo exhibit is the only large show of 

nickel in Sweden, Samples of magnetic rites con- 
taining 3 per cent. of nickel, give a po idea of the 
ore worked by this company at the Klefra mine. 
The mineral is treated at Lessebo, but no reliable 
information is to be had at the Exhibition, either as 
to the deposit or as to the metallurgical treatment 
followed. The Lundhgrist exhibit is very small, and 
only exhibits one sample of ore, being magnetic 
pyrites. No data are to be obtained about the 
collection, ; 
_ Italy.—Although the Italian exhibit of nickel is 
insi cant, it may be as well to mention that 
sulphide ores have been found and extensively 
worked in the neighbourhood of Varallo. Pyrrho- 
tine is here in connexion with a large dioritic forma- 
tion. M. Badoureau visited the mines of Varallo, and 
gives some interesting information. The country is 
composed of micaschist and gneiss, and is traversed 
by a large mass of diorite, measuring 12} miles 
in | and 2} miles in width. Its direction is 
N. 20 deg. E. 


Near its contact with the gneiss, and parallel to 


it, lodes are found with underlay towards the gneiss, 
and filled with of pa a and nickeli- 
ferous pyrites. uu publishes the following 
analyses of ores from two mines : 
Cevia. Sella Bassa. 

Amphibole. 50.00 50.00 

Si 28.00 28.00 

Ni 1.20 1.44 

Cu 0.50 0.72 

Co 1.00 0.36 

Fe 19.30 19.48 
United States.—Mr. Wharton, in his fine exhibit 


of nickel metallurgy, shows numerous samples of 
ore taken from the Gap Mine, worked by him in 
Lancaster County, Pennsylvania. 

The lode is no less than 30 ft. wide, and is known 
to extend for over a quarter of a mile. The workings 
were ed in 1864, and have now attained a depth 
of 250 ft. The ore is a magnetic pyrites, containing 
nickel in various percentages. A iar feature of 
the lode is the appearance of thick crusts of millerite 
of great purity, It is also found in crystals. Mr. 
Wharton raises 7000 tons of ore annum, and is 
able to manufacture, at his C Works, from 
250,0001b. to 300,000 Ib. of nickel. These figures 
lead to the conclusion that the average ame 
of nickel in the ore is 13 or 2 per cent, steam 
a? 120 horse power are at work at the Gap 

ine. 





Canada.—Mr, Leckie exhibits a curious specimen, 
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consisting of millerite in small prismatic crystals, 

disseminated through a rock composed of green 

chrome garnet and white calcite. The deposit is 

situated at Orford, Quebec. The Newfoundland 

nickel mines, although abundant, are not represented. 
(To be continued.) 





ENGLISH INDUSTRIES AND AMERICAN 
COMPETITION. 
(Continued from page 116.) 
STRIKES. 


In speaking of strikes among skilled workmen it 
will be necessary to go over some of the ground oc- 
cupied in the last article, The subject is one which 
would very gladly have been omitted here, because 
its discussion must trench upon some “ heresies” 
which will scarce meet with toleration at the hands 
of many readers. 

This chief among causes which has for some 
years past been so seriously operating against the 

roducing interests and , progress of this country, 
called out such a plethora of writing and speech 
making that it seems almost useless to add to the 
quantity by a dissertation here, but as all which has 
been said and written seems to have had but little 
or no effect in preventing strikes, some additional 
remarks cannot be less barren of results, 

During last year the number of strikes in 
the United Kingdom of sufficient importance to 
be classed independently, exceeded two hundred. 
More than five thousand days of skilled labour have 
been lost, which at a low estimate is equal to one 
million of pounds sterling in wages, but counting 
derangement of business, the effect on trade, the 
excesses and other evil results due to idleness and 
ill-feeling, more than two millions of pounds in 
actual loss may be charged to strikes during the 
year 1877. 

The “‘ politico-economic ” arguments and writings 
which have been applied as a remedy, however 
true they may be in the abstract, have, as we believe, 
wholly failed to reach the root of the evil, and 
it will be only by a close observance of the con- 
ditions of labour socially as well as economically in 
other countries as well as this, and the adoption of 

some better method of dealing with strikes, that 
they can be avoided. 
he stubborn persistency of strikes in England, as 


well as the amount of logical or ingly logical 
arguments in their support, how tes Eee con- 
clusively, one that there are causes at work here 
which are different to or do not exist in most other 
countries, and that labour disaffection is not, as is 
generally charged, due to the ignorance of workmen. 

It is true a great deal of influence in favour of 
strikes is wielded by persons who honestly or dis. 
honestly promulgate false theories of trade, labour, 
production, and so on, and such influence is by no 
means confined neither here or in America to those 
who work. Itis not long since a member of Parlia- 
ment at Oldham argued in aspeech that the troubles 
there grew out of over production, but was more than 
answered by the remark of a workman who, on 
reading the speech next morning,. said “‘that he 
could not see how over production in Oldham could 
affect the trade generally, or how diminished pro- 
duction in their mills would do good unless other 
places acted in the same way.” It is not, however, 
the present intention to review the arguments 
generally presented for and against trade combina- 
tion, but to endeavour to add something to them if 
possible which will promote the general object of 
protecting industrial interests from such disturbance, 

It may be assumed that the difficulties and mis- 
understandings arise mainly from a change in the 
conditions of skilled labour—a change so sudden and 
complete that old theories and methods relating to 
labour and capital have not ma with facts, 
and do not apply to the alte conditions of 
present circumstances. The economy of labour as 
taught by Adam Smith more than a hundred 
years ago, and so well taught that no one has done 
much more than to elaborate and sometimes confuse 
since that time, is no doubt true in the abstract, 
and so far as the relations between labour, capital, 
and rent, but is wholly wanting so far as defining 
the same where a new and controlling element has 
been introduced. 

When the ‘“‘ Wealth of Nations” was written in 
1776, and as we may assume for all time previous 
to then, skilled labour was governed by what 
Malthus has defined as a “struggle for existence ;” 
physical force, social caste, and other powers of an 
accidental and inconstant nature controlled skill. 








The artisan, without any more than empi know- 
ledge of those laws and forces with which he dealt, 
felt himself to = a creature ——— th 
calling a matter of experiment. a su ous 
age his pursuit was a superstition; he saw nor 
thought of nothing as fixed and reliable. Meta- 
a theories and ings to him seemed truth 

use they were a mystery comprehension, 
but they had no foundation in conviction. As time 
went on the skilled classes saw those old 
stitions melt away to be replaced by exact methods 
and ted results. 

This empirical learning, on which was based social 
distinctions and preferments of every kind and to 
which the efforts of the artisan and even the scientific 
man had been regarded as merely an unimportant 
tributary, passed away, and the exact sciences took 
its place ; the skilled workman saw that while other 
interests and callings were being changed or des- 
troyed his own was being exalted. The preservation 
of life, the treatment of disease, the juction of 
food, the transit of material and trade, clothing, light, 
heat, power, with most that concerns our material 
wants,|he saw produced in new forms andfor a fraction 
of their former cost, by scientific methods. Himself 
he saw no longer a mere subordinate factor in these 
changes but a principal one. He saw his skill in- 
debted to nothing except science and exact learning, 
and conceived that to make a commodity was cer- 
tainly as honourable, and should be as profitable, as 
to sell the same commodity. 

Social change, which can only come through 
generations, he conceived sh pace 
scientific progress, and that as fast as the nature of 
his calling advanced he should shares proportionally 
in profits and social advantages. ese are the 
sentiments which prompt labour disturbance, how- 
ever far they may seem disconnected from the par- 
ticular facts in any case. 

We do not claim that such feelings are alone the 
cause of labour disturbance ; there are many others 
but less powerful. One which may be named is the 
personal advan sometimes ed by discovery 
and invention. e attainment of the comforts 
and luxuries of life, which was formerly measured by 
a certain amount of effort or risk, is at this day 
often reached by a simple discovery, costing but 
little in toil or thought, so that chance becomes a 

tom in the mi of many skilled workmen, 
estroying their contentment and usefulness. The 
sudden change of values also tends to a constant 
state of unrest and induces a speculative spirit, 
which makes the skilled classes envious of the 
trading and commercial classes. 

Workmen see the commodities which they pro- 
duce reach the consumer through aI tortuous — 
unnecessary course, paying to middle men, who, 
often without skill, ‘without risk, and merely from a 
superior sagacity, secure more profit than manu- 
facturers or workmen receive for making. 

The profits of manufacturing are generally known 
and re 
of are as commonly secret, and differences in 
social condition are set down to an unfair division of 
profits. Jealousy and exaggeration of this apparent 
a grows from year to year until strikes 
result, 

As noticed at some length in a previous article, 
another thing promoting labour disaffection is 
the introduction of labour-saving and skill-saving 
implements and machines. Those callings demand- 
ing the greatest skill are usually soonest attacked ; 
the inventor and scientific man generally come o: 
victorious, not supplanting skilled labour but econo- 
mising it, releasing the hands, but giving the head 
more to do, and this before the means of education 
now in force can supply the intellectual qualifications 
demanded. 

Wages are now higher than formerly, but the 

oduct of wages has at the same time been 

oubled, trebled, or quadrupled, The earnings of 
the merchant, distributing tradesman, and the 
professional man have greatly increased, but the 
product of their efforts is no more, generally less. 

These we contend are some of the reasonings and 
conclusions on the part of workmen which cause 
labour disturbance, and to impute strikes to igno- 
rance is not only a mistake but a treatment of the 
matter which can do no It is not an 
uncommon thing to hear or read of the i ce 
of British workmen, especially on the Continent 
or in America. On the Continent, because they 
do not speak several learn chemistry, 
and superficial technology. America, because 
they do not, as a rule, come up to that common 


, at least wages are, while the profits |i 
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of machinery calls for thought rather than skill. 
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THE EXPLOSION ON THE STEAMSHIP the firemen and the Liverpool Association of Fire- 


.° men were not represented. 
“ HUMBOLDT. The senehetien is shown in Fi 1, 2, and 3, 
Tue explosion of a superheater on board the s.s. page 171, and Fig. 4 shows the exploded portion to 
Humboldt, on Saturday the 27th July, as the vessel |q largre scale, with a part of the boiler showing the 
fom the Mersey, isa. he ys referred to in the evidence, obstructing access 
i more than the usdal number Ks the necks, 
-tessons, ‘The at be’ - The chief engineer, Owen Roberts, joined the 
prtand Holt, and is one of the most, tumboldt in June, 1875, as second engineer, In 
many fine ag ay? , ‘ een | May, 1876, he was appointed chief engineer ; his 
, irection of Alfred Holt, Esq., }evidence is substantially as follows : 
: admirable . , before the |. ** He was in the engine-room at the time of the explosion, 
hu aah Boat eera, “On injured, was first on deck, the second oa third 
, ’ . in higmevlas rience | emgineer were in the engine-room with him came on 
ink, before ‘that, met with such’a’ deck shortly after, be did not say anything to the captain 
rg bees ‘and a said nothing to him. In about two or 
pauper in his own, vessels, ee ing hd ithree. mi ‘after the explosion he went below alone 
r ,whom he , ia,..we ; lerstand, without to the captain; he was the first to go 











3.3 
Hy 







~in-chief, One some 0 ls sBaDee) Bat bs he eame’on deck and tail the expinin thet 
been greater confidence in and the appoint- engines were disabled. In about four or five minu 
y : tg ; the wert below to assist the injured ple. Three 
mers on. 8 commltten ihe ee ee O Vaccmen werebelbw Gt the time and they have all died in 
iy 


of the explosion. At the time of the explosion 
lb., he saw it on the pressure gauge 
a minute before the explosion. About an hour 
the water gauge had been blown through b 
second engineer, hb Wied. soon the water at half 
or ten minutes before the a ag La me 
* ro louble-ended one’; there were two superhea: rs, 
whose labours we expect, good, resulta... The diffi- | one at each end, each-connected with the boiler by two 
culties of boiler inspection, and the perils of setting | short pi which also support the superheaters. — At the 
at naught the tri + inatructions of the Board here was a steam pipe connexion con- 
Trade have om better illustrated than in necting the two super! pretty near the end. The 
“yay. ‘of stop valve was on the starboard side of the superheater. 
this instance, Since the very genera edeetionio! The eupetheaters areiwhat are called annular superheaters, 
high Oe toe steam at sea, the bein i wR | with a central fine, through which the flame passes, and an 
Board of Trade have, it is said, unnecessarily but outer casing between which and the flue the steam is con- 
haps on!ytentatively increased the strength of boilers. | fined. There is as ing ring in the inside of the flue 


One effect of the agitation against these rules seems of the after superheater ; itis a T-iron ring, midway between 
: : the two ends; in addition to this there is a butted joint, 
to have been,to convince those in the employ of, or |)" he did not know whether there is a ri inside the 


within the cirele of influence of these opponents of | .toam chamber as well as in the flue.” 


df 
if 
J 


the regulations of the in regard 
the strength of marine ers, pie a great 
that several poor fellows hove lost their lives by this 
failure of a superheater, wise, the accident 
occurs most opportunely to steady the action of,.a 
confident and zealous reformipg committee from 


. di} 


3 


the Board's, policy, that the boilers in their ch The fact of the outer ring being shown in the 
have an “it her unreasonable margin of strength, | Djans before the counsel and the commissioner here 
and that if keep their boilers water-tight only fod to a comparison of the plans, the witness being 


there can be no danger, The Sidonian was perhaps | present, When the witness was again questioned as 
a corrective to tha Scotch Committee in this respect, fo whether he was to be understood rot br that there 
and this catastrophe will no doubt have a benefigial | vas no ring outside the flue in the steam chamber, 
influence upon the English Committee. _ ., | the witness gathered himself up and replied : 
The first salient feature of the case is, that'the| |, Y . aaiiak int 

steamer in which the superheater exploded on. the joint "loan eager vies? ike PB Pay r ~ 

Saturday had been surveyed on the preceding | ping several times, he had seen it last week, and also before 
Thuraday by the most experienced of all the Board | the explosion. He was examining the superheater about 
of Trade’s surveyors, Mr. Taplin, who we under- | two months ago, and that ring was then and good, 
stand has been more years in the Board's service as | @md not corroded at all much. He would not like to 


, : describe how it was now for he was notat all sure ; the ri 
a surveyor than any other man. The declaration ati? was then very little corréded, the plaies wore 6 little 


by the surve or says that the boiler and its super- corroded all through, they were as you usually see plates in 
heater were in his opinion in good condition fit | superheater after working. He did not observe any 
for a working pressure of 62 |b. per square ioe. Sg any certive corrosion, re he -~ ts 
The steamer got under way about 4 p.m.; after with a hammer as faras he could reach. He ha 
the anchor uN up, the Re Si went five minutes ever ak te Se eae ori ae eee 
slow, then six minutes half speed, and then at full| tye \Ane and the outer shell of the superktsber: He did 
sp but before five minutes of full speed the | not remember where it was he had made this examination, 
explosion took place, and three poor firemen, who | it was either at Monte Video or at Buenos Ayres, he could 
had bad no opportunity of averting their fate by | mot say which. The plates im ily over the pipe 
any more serupulous discharge of duty, and who pom) she sepeneses Sao = ai Freer | 
Were tn no Way contributory to the catastrophe, | plate, and he was quite satisfied with it. The working 
have lost their by a failure for which there is| pressure of the boiler was about 651b., the safety valve 
not the slightest excuse. If any one of the four | used to ease it at about 62 Ib. 

persons who had a duty devolving on them imre-| “‘ The plate which gave way was the plate just above the 


i i aft tube which connected the boiler with the superheater. 
gard So the consieen ae boiler had digg ed deal of the steam at the explosion went up the 


A good 
that duty this explosion would not have occurred. faunsl; the smokebex doors were burst open, and in that 


of the 
that 


The Humboldt was built in 1866, the first set of | way the steam got into the stokehole. He could have easily | There 


boilers worked four years and were then taken out. | seen the upper side of the plate that gave way by opening 
In 1870'the boiler and superheater which have now | the emekebox doors and gel through the box ; he 
i i could then have tapped it and seen its thickness, and by 
been the cause of this loss of life were put in. We ine into thee bolle b ld, without diffiealty. ha 
have thon this fact, to carry in our mind when we - amy Bee side of that piste whether it was, cucroded 
read the evidence of the engiveers and the surveyor, | or not, and he last looked at it about two months before 
that the of the bailer and superheater they are | the ship got to Liverpool last. He did not look at it while 


spéaking it was already just double what had | the = _was ving at Li this time, fant he we 
i i i . ie 8 arrr on 
been the term of life of the previous boiler. It is | ow he hea helen. + ei Prag sry’ ici ae fo 


; 1tth, and 
twice as old as the boiler took out, and it has did not look at it when he came back either, becanse the 
been hard at work in that time, Board of Trade had passed the ship, and he was 
So far as wo can discover from our notes of the | in different things ; his time was very short, and he os 
evidence, neither the boiler nor the superheater has | good deal on bis hands at the time. He knew that the 
ever been tested by hydraulic pressure since there | place where the steam from the boiler struck on the plate 
was first steam up.in them about eixht years is most likely to be corroded, and it was his duty he knew 
y ; before he started to see that every part of the engines 
In respect to w : ought to have been the boilers was in proper pods he Pamnitted thot = be 
careful pte age of 4a ho by the se esheets ~y meet, Ceagentes part of the nate ee 
engineets we give substance o evidence, | ture, an t he cou ve easily examined both sides o! 
‘ ir readers: refrom, able to form | that plate; but he did not do so, either before he went on 
one be Fn 7? oe ae subject. The in- | his holiday, or after his return, because he had a good deal 
rrelis held oe Bk: Hall Li ; on his hands at the time, and he had not time to go through 
wes F George’s » salverpoo’, OM | alithe boiler and the superheater from the time he re- 
e 16th and 17th ‘inst., before = mages Qc., teamed to the ship =atlh claroen geing ont. 7 under part 
wreck commissioner, assisted r. venhill, plate was worst_to examine ; it is a very 
C.E., and Captain Castle, as engineering and | place to see inside of it. When you come to examine a 
nautical assessors. Mr, Marsden, barrister, in- wees you want to look at it ; itis different agp ane pee 
structed by Mr. Tyndall, conducted the inquiry on | * §2™pse at it from a distance ; you want to sound it wi 


kebalf of the Board of ‘lrade, and Mr. Dismore, user ine aeabtnaend Witenes wit ises chee, That is 





solicitor, represented the owners. The relatives of | what they used to do; there was no difficulty in sounding | onl. 





from above, but below it was not at alla nice place to 
examine, he would term it rather a difficult part to examine. 
I did not enter my examination of that plate at Monte Video 
in the log-book, I had not usually done so. I have seen 
the plate since the explosion ; it is very much worn away at 
one part, for about 9in. or 10in., not immediately over the 
pipe, but toward the after end of the superheater. : 

*«'Phe inner ring had not been put on in the fiue of tle 
after superheater since he joined the ship. He did not 
know when it had been put on. He joined the ship in 
July, 1875, and he never saw the superheater without that 


me The second ineer, David Roberts, has been one 
voyage in the Humboldt. When asked if he had ever been 
in the boiler, he replied that he was in the combustion 
chamber, he was not in the boiler itself, he just looked 
through the manhole door.” 

The manhole door referred to is in the bottom of 
the combustion chamber where the Galloway tubes 
are; the manway door is an opening through the 
bottom water space to save climbing over the 
furnace bridges, so that that manway door does 
not admit to the pressure space of the boiler. This 
does not, therefore, amount to being inside the 
boiler. 

On being asked again whether he had not been 
in the boiler when he joined the vessel, he replied 
that he had been in at the commencement of the 
voyage, sometime in the early part of the year, 
when first he joined her, but he said he did not 
examine it, he “ just looked in ;” he could not say 
what the boilermakers were doing then; he knew 
they had been caulking the seams round the boilers, 
he could not recollect any more. He did not ex- 
amine the plates himself; and he was not in the 
tubes leading to the superheater. 

These are the two responsible engineers of this 
vessel ; they had steamed from Brazil with a boiler 
carrying above 60 lb. pressure, about eight years 
old, that had never been tested by water pressure 
in that time with a superheater exposing plates un- 
covered with water to the heat of the uptake, and 
the two men, apparently brothers, by more than 
name, were willing to start again to be under steam 
for weeks consecutively, neither of them having ever 
even looked into the inside of the boiler since the 
previous voyage. The one went off on his holiday, 
and the other paid no attention to it. 

John Miles Crawshaw, superintendent, says “he was. 
in the boiler, through the smokebox, sounded the flue 
pretty much all over; there is no doubt. he hit the ex- 
ploded plate in some places, but not perhaps in that par- 
) = A which gave way. The = which was 
f was in a very small compass ; it started at about 
9 in. wide close to the angle iron, and then it ran out to 
about 2ft. broad, and then it finished at about a foot 
broad at the other end ; s ing roughly the piece blown 


the | out would be about 3 ft. by 2ft., it e the whole way 


from the end to the strengthening ring in the middle. The 
iece of plate rolled itself up and was blown through the 
| and dropped down the smokebox chamber at the other 
end. He was in the superheater as far as it was prac- 
ticable. He might get his head with his arm up the tube, 
there was not room to sound the plate from the inside ; he 
would not think of doing that, he would go by appearance 
and from appearance he nothing whatever to apprehend 
in his own mind. The plate which was carried away was 
ei Sea 
manway, ou m apprehending anything 
wrong he believes he could have seen a weak place if he 
had known there was a weak place there. He stated that 
he, himself, is res ible to the company for the safety 
and strength of the boilers. The stre ning ~e> 
the after superheater.was put in about the end of 1377. 
wasa  -iron ring which jointed the plates originally 
where the two plates came together in that particular flue, 
and he saw some little corrosion, or wash away by the 
water or steam passing to the steam valve, and of course 
he put in this ring to support the internal ring. Nothi 
was cut to put it in, merely the rivets were taken out an 
this ——— ring was put in. The eating away was 
at the bottom of the ring, not the body of ring, but 
only the outstanding web of the ring in the steam chamber. 
It was put in in 1 st eye geothermal 
the plates, but in consequence the weakening of the 
ring only. He did not at that time consider it necessary 
to examine the — in the are carefully, be- 
cause the web of the ring was blocking the passage down 
where the steam had to pass, and he presumed that it was 
the passing of the steam which took off the web of the 
angle-iron at the lower only, so far as could be ex- 
amined, The upper of the superheater could only be 
examined by sounding. He considers the hammer test 
reliable in the hands of some one with good judgment ; it 
is not everybody that could sound well; he thinks it 
entirely reliable in the hands of a person of good 
fous) he should have no doubt about the matter 
imself ; he has no doubt whatever that he himself did test 
this weak plate, but be might have hit all over the plate 
and not have detected that weakness, because it is in so 
very small a locality, and it is quite up to the angle iron, 
the strongest part of the toiler, where this hap lo 
Sounding will not betray a weak spot unless you hit that 
rticular part, of course. He considers that the super- 
heater was a good construction in ite time, bat itis not the 
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icable to make a sufficient examination of it. He 
an the hydraulic test on | of the company when 
he has been doing any extensive . He then puts on 
the hydraulic test to see whether there is anything we 
have overlooked, which, probably, they could not tell by the 
steam. Of course, you may put any amount of pressure 
which you like, and if there is a weak place in a boiler, 
hydraulic test must show it. The usual rule is double 
the working pressure, but he had, since the explosion, 
the fo superheater with water pressure to 190 Ibs., 
and it is perfectly good still. He believes that if the water 

ressure been applied to the after one, it would not 
| so shown oy ed at 100 Ibs. — that is his 
opinion. If he had been testing that boiler, the probability 
is, he should have put about 90 or 100 lbs. on it, not more. 
He does not think it prudent to put double the working 
pressure on a boiler which has been working two or three 
years, because you might do harm. The weakness is in so 
small a locality, the thing is so small; the first rupture of 
the plate is ody about 9 in. broad where this } in. thickness 
exists, and, therefore, although,t did explode at a pressure of 
55 Ibs., a pressure of 90 1b. would not have shown it. He 
knows no reason why that plate should have been thinner 
than the others, and if he been looking for a thin plate he 
certainly should not have looked there, but nearer to the 
stop valve; the plates go first at the passage of the steam 
out of the boiler. Where the steam strikes upon the nnd 
or passes over it, it is thinner there. He would not think 
that more steam would fe into the after superheater than 
into the forward one. The plate in thesame locality in the 
forward superheater is still perfect; it is about seven- 
sixteenths. He repeated his statement, that after his ex- 
perience with this superheater, and after his experience of 
the hammer test, he still did not think it would be advisable 
in such a case as this to apply the hydraulic test. If there 
was anything which they had been doing by reason of which 
he thought that hydraulic test necessary, of course he 
should apply it, but here there was nothing which he 
thought required 4 ey pressure, and it would be im- 
prudent to apply a _—~ pressure than 90 Ib. or 100 Ib. to 
any boiler which is three or four years old, working at 
60 lb. It might do the boiler an injury to test ‘it 
hydraulic pressure to find out what the boiler will stand. 
The usual custom is not to apply the hydraulic test except- 
ing after such extensive re’ as may materially affect its 
strength, unless we are called upon by the B of Trade. 
If the Board of Trade will call upon them to test it, they 
test it, but he should certainly object to anything unusual 
being put upon it, and he has done so before now. There 
had been only ordinary repairs in this case, it was more 
cleaning than repairing. On the 12th of July on getting 
into the inside of the boiler and examining through the 
upward tube, the portion of the plate so far as he could 
see was in good order, there was nothing that he had 
any occasion to apprehend anything from. He hi 
no reason to the plate to be thinner at the 
end of the su eater than it was immediately over 
the pipe, and he cannot understand why there should 
be the at difference there is between the one 
end of the after superheater and. the correspondi 
end of the forward superheater. Hydraulic pressure, 0! 
100 lb., would not have shown the weak- part, although it 
gave way at 55lb, steam pressure, because ic pres- 
sure would be quieter put on than steam pressure. He 
admits that hydraulic is a very severe test and that very 
frequently under hydraulic pressure you will find 


when under steam pressure you will not, but he believes | < 
a part, in so | 12g 


that that part which collapsed was in so 
rigid a part of the boiler, that this particular part would 
have withstood 90 lb. hydraulic pressure, ——— it failed 
at 55Ib. steam pressure. In examining the exploded part 
through the connecting pipe he could put his head up, but 
there is a longitndinal stay in the way which prevents one 
standing upright. He examined it witha light and feeling 
with his hand, but he did not feel haps t icular 
plate, for he did not apprehend anything there. e should 
not like to say that he might have seen it if he had been a 
little more careful, for he thought he had been careful 
enough about thejthing, there was not any means of getting 
at it or of seeing it. dn dixedbed aipuin to couplet te 
arrangement of connecting pipés shown on the drawing, as 
tending to causelthe rush of steam through the necks of the 
after superheater to be greater than through those of the 
forward superheater, he pee in ing to his first 
statement that the rush would be 8 gy end rough the 
ipes to the forward superheater. He ,. therefore, 
ve apprehended corrosion from that cause at the forward 
superheater, but not on the. after one.. This boiler had 
been put in in 1870, but it is not an old boiler, having been 
in. nos fon Gemh zewns they had taken ont some over ten 
years old, not often, but in two cases recently. They do 
not apprehend that they will not last, they have no par- 
ticular rule, they replace them when they think it neces- 
sary. They have notre a great many, because when 
steamers have got too old for service they have 
sold them to be made into sailing ships. In his ten or 
twelve years with the company, only in about four cases 
have they replaced boilers. He considers himself the chief 
engineer, and he issues instructions to the chief engineers 
— > ——— ee bey — as they —_ 
a foreign ong enough, it is not necessary that 
they shen make any entry of that examination in their 
log-books, unless they find something that is unusual.’’ 
The evidence of the Board of Trade surveyor, Mr. 
Taplin, is that he examined the boiler and super- 
heater internally and externally on the 15th of July, 
and again externally on the 25th, when he saw the 
safety valve weights properly fixed, He spent in this 
survey altogether about an hour and a half on each 
of these occasions. He is ve nerf positive with 
Crawshaw that he also put his head up each of the 


stand pipes into the rheaters, putting a lam 
before I bo anbhil he cently be deas jale oh 
the boiler and ascended the smokebox, and passed 


-through the internal flue to the forward one, sound- 


ing everywhere right and left, and top and bottom 


the| too. He had inspected the ship in May, 1877, and 


he thinks it was then that the strengthening ring 
was put on, but Mr. Crawshaw thi it was = 
on subsequently to that. He thinks that he did 
sound the thin plate, but if he did it would have 
sounded in all probability like a sound plate, the 
angle iron was so near it to support it. ‘The rest of 
Mr. Taplin’s evidence is but a repetition of what has 
already been stated in Mr. Crawshaw’s examination 
about the difficulty of examining the i 

which had thinned and caused the explosion, 

Mr. Sampson, a Board of Trade engineer from 
the Consultative Department, was examined as to 
the cause of the explosion and the accessibility for 
inspection of the part which gave way. Mr. 
Fortescue Flannery, who is well known to engineers 
by his excellent papers on high-pressure boilers, 
read before the Institution of Naval Architects and 
the Institution of Civil Engineers, was employed 
by the Board of Trade as an independent witness 
and to report to the Board on the cause of the ex- 
plosion. His evidence as to the accessibility of the 
part for inspection and the probability of even a 
careful man being misled by the soundness of the 
plates over the other three necks is but a repetition 
of all the engineering evidence. We shall refer to 
parts of their evidence in the course of our remarks 
on the explosion and what it teaches. 

_ ‘The cause of the explosion has been very clearly 
pointed out by Mr, pson in his evidence in 
accordance with a report p by Mr. Carlisle 
the senior surveyor at Liv 1, and himself ; an 
also, and perhaps in some points more exhaustively, 
in the very complete discussion of the explosion 
given in Mr. Flannery’s report. To save repetition, 
we do not give these reports at length, but our own 
remarks may be considered by these gentlemen to 
be, so far as they do coincide, a reproduction of their 
views of the case, 

The general design of the boiler and superheater 


‘ad | i8 excellent, and its having already done service for 


about eight years with nothing more than the ordi- 
nary caulking of a seam or putting on a patch on a 
Gateway tube, or renewing a rivet here and there, 
and it had again been certified for 62 1b. pressure, 
is more than can be said of many marine boilers. 


extent, and it seems to us now most inexcusable that 
that defect had not been discovered by the engineers, 
the superintendent, and the surveyor. If the plate 
had been sounded from the inside of the flue, stand- 
in the smokebox, not kneeling on the plate 
itself, there is no doubt the sound would have indi- 
cated dangerous thinning. The position of the angle 
iron is just the same as that of angle irons at the front 
of furnaces, and they do not prevent the thinness 
there being discovered by sounding. Mr. Sampson 
and Mr. Flannery, however, who have been into the 
boiler themselves, and practically tested the possi- 
bility of seeing the defective part, candidly admit 
that they are afraid they also would not have seen 
it, On referring to the plans it will be seen that a 
man with his head up that neck below the exploded 

late would have some difficulty in finding room for 
egs and his body, unless ‘he the back of his 
head towards the aft end of the superheater. Mr, 
Sampson, who had an opportunity of trying this before 
the superheater was removed, says that he found 
the only view he could get of it that way was by, as it 
were, looking back at it over his shoulder. A Board 
of Trade surveyor has to be more than merely en- 
gineering wise; he has to hit the happy mean be- 
tween twisting himself through all sorts of pipes, to 
save expense to the owner, and the alternative of 
cutting sight holes wherever his instructions would 
authorise it, so that he may without inconvenience 
stand outside the boiler, and look in to see the state 
of the plates. Wefear that Mr. Taplin is one of 
those hardworking fellows who would rather rack 
himself by twisting acrobatically through any ladder 
of stays than give any of the Liverpool owners 
occasion to complain of his exactions in the form of 
sight holes. If, however, he had adhered to thejn- 
structions of the Board of Trade contained in “erst 
graph 92, read to him in court, he would «have 
saved himself some inconvenient ing, and no 
doubt, also, prevented the: 
on the side of the superheater, as.close as 





practicable 
to the end at mg about the ‘level. of the 
bottom of the flue, would have enabled the 


That it has failed is due to a defect of very limited | than 


explosion.: A sight hole |i 


surveyor to get a cross view of the worn plate, and 
the damage would have been then plainly exposed 
to view. Without committing ourselves to uphold 
the whole of that paragraph it is but fair to a book 
of which we have often given adverse criticisms, to 


uote from it the cla the means of pre- 
vanlion provided by the Hoard of Trade seuiaah the 
cause of this ion: ** Su should, as re- 


survey, be deemed tobe the most hs pe 
part of the boilers, and must be e and 
out; those that cannot be en ‘(on account of 
their size) must have a sufficient number of doors 
through which a thorough inspection of the whole 
of the interior can be made. . . . The plates may 
become dangerously weak, and not give any sound 
toindicate their state when tested with a hammer; the 
lates should therefore be occasionally drilied. . . . 
raia-pipes must in all cases be fitted to super- 
heaters, in which a collection of water in the bottom 
is possible.” SsAhsas ay va 
ese extracts are not what ought to guide sur 
veyors only, but seagoing engineers es, and 
the superintendents ought. also to carry them ont 
to the very letter. ‘The drain pipe may ap to 
be inapplicable in this case, but when pr fi reat 
catastrophe and trace up as far we can each result to 
its cause, the water inthe bottom'of the super- 
heater becomes the most: important element in the 
easel was. uotally. 4h by ae" stor an went gives 
vessel was ft. by the stern, t gives 
nee length of the boiler about sitdsence 
of-water level, that is, thé water is § in, t 
the aft-end than at the forward end. The arrange- 
ment of pipe connexion will be understood from 
ey Se to state that the 
pipe connecting the two superheaters and the stop 
ve are shown to make the arrangement under- 
stood,- but these parts are not to scale, and the stop 
valve ought to be in the position shown on Fig. 4. 
There are two 15 in. necks leading to each super- 
heater, and only a small steam pipe, about one-sixth, 
say, of the area of these, connecting the two super- 
heaters. The arrangement, therefore, resolves itself 
into one aft superheater connected to the boiler.by 
two 15 in. necks direct, and by one, say, 8 in. 
through the other superheater. The stop valve 
is on the aft superheater, the pressure in the 
fore superheater must be greater than the pres- 
sure in the aft superheater, or no «steam will 
from the one to the other. The pressure 
in the boiler -at the fore end must ‘be higher 
the pressure in the fore sup or 
no steam will pass into the fore su ster, The 
pressure yo soak rhc aes wr pent 
steam spé n the or the. 
the stocin will not flow to the aft ecnpee inn 
account also the level of the water when the engine 
is working will be not horizontal, but still higher 
than the five inches due to the trim of the vessel. 
ee eee cannot be much, but as 
even one ounce of difference on the square inch is an 
inch and a half of difference of water level, it may 
be an important’ increase to an already adverse 
pom nar adage ae ee 
passing thro tn was always as 
more or less with moisture. The water partic 
were dashed by the steam on to’ the under side of 
the flue, and what was not evaporated would fall to 
the bottom of the superheater. The aft superheater 
would have a slope aft, amounting to; ey lyin, on 
the length of itself. The water would therefore 
flow aft-on the bottom , but never to drain 
back into boiler w the engine is working. 
Mr. Sampson says these necks are drain pipes 
enough, but we incline to think with Mr, Flannery 
that there would be what he calls a vortex formed 
at the aft neck. The water would attempt to flow 
down the neck, but it would be e over 
15 in. of the length of the neck to the blast of the 
current of steam which would hurl the particles of 
water again against the under side of the plate, and. 
they would have to go round over and over 
if weré any quantity of water there, in w. 
Mr. Flannery has called a vortex, driven by'the cur- 
rent along the bottom of the-fiue plate to the end of 
the aft: superheater which is also much thinned. and 
the angle-iron on the woe oe the moisture on 
the bottom plate would cause ‘the part, which is 
now thinnest, to be always moist when the*engine 
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should ‘be: so -obtues:inbto:'declare that he: cannot 


understand yeti why the thinning should havo oc- 
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SUPERHEATER AND BOILERS OF THE SS “HUMBOLDT.” 





curred in the aft superheater and not in the 
fore one. 

We are taught by this explosion inves- 
tigation that it would have been better, with 
the trim the vessel has, to have taken the 
steam from the fore superheater. We also 
see that with this arrangement of superheater 
coanexion one of the superheaters will su- 
perheat the steam in it much higher than 
it is superheated in the other; for in one 
there is but little steam g through it, 
probably not more than five per cent. of the whole. 

We also learn that a draia pipe is necessary in 
this case. There ought to be a pipe lining the 
necks, projecting some inches into the superheater 
t> prevent the water flowing down into the neck 
cake ie teceesie Gbne Wah: oth: the -ctens. 
According to the extracts from the ‘‘ Board's In- 
structions,” a drain pipe is n only when 
water lies in the bottom of the superheater, there- 
fore these projecting liners, to permit it to lie but for 
the drain pipe. 

We must in remind the reader, that it has 
taken about eight years to produce this deteriora- 
tion, so that boilers are not such very ticklish con- 
cerns as perhaps these alarming accidents might lead 
some to imagine them. 

We have _— the evidence of the two engineers 
of the ship; in our opinion, it most seriously speaks 
against ves, The duties of the certificated 
engineers ought to be clearly set forth by law to 
prevent such cases as this. chief engineer goin 
off on his holiday the day his steamer comes in, an 
never looking into the boiler when he returns, the 


SMOKE BOX 


second neer a. likewise, not entered the 
boiler d the fortuight the steamer was in port, 
neither of these men knew what had been done to 


the boiler, or what parts had been patched, and they 
were starting in charge of the machinery for some 
weeks of constant steaming. We think it impera-. 
tive on us to speak strongly against this conduct, as 
D can be more dangerously provocative of ex- 
plosions of marine boilers than to promulgate, as 
one of our contemporari' 


ies did last week, the doc- 

trine that the engineers of a steamer have, of course, 
nothing to do with the condition of their boilers if 
only the Board of Trade surveyor does not withhold 
the certificate of the steamer. We hold an opinion 
diametrically opposed to this. A surveyor ought 
not to survey, unless along with the chief engineer, 
or the second, if the second has n long enough 
in the ship to know the history of all the patches 
and weaknesses about the boilers. As the physician 
asks the nurse how the patient has been, so the 
surveyor t to ask the engineer all about the con- 
dition of the boiler and the engin and the certifi- 
, that if the surveyor 


will be 
reported to the Board of Trade, and should he 
be again similarly reported, he may be tried for 
neglecting his duty and his certificate a 


The public must demand from the Beard o: 
an ient survey. Influenced as we are by the 
knowledge of has occurred we feel com- 


pelled to pronounce this boiler to have been not | § 


efficiently surveyed, and that its state had also been 
or forgotten by the superintendent and the 


_— A has 
in his charge, a Soauahidahene 


every one of them as a mother knows the ailments 
of her children. A has a thousand boilers 


inquiries on the subject have brought to our know- 
ledge that, in the opinion of the Live steamship 
owners, Mr. bee is a hard-working honest fellow, 
and that they think so much of him, that they some 
years publicly presented him with a substantial 
mark of their esteem. To condemn the surveyor only 
would also give — to the fallacy, that the aim 
of the engineer and the superintendent should be to 
get the boiler passed, instead of getting it made so 
that an explosion is an impossibility. 

Mr. Crawshaw says, ‘* [ am the chief engineer.” 
And this chief engineer of the Humboldt’s boiler 
does not know whether the strengthening ring 
added to the flue of the aft superheater was put 
in, in December, 1877, or in 1877 at all, or in 1876, 
or in 1875. The certificated chief engineer says, 
he joined the ship in May, 1875, and all the rings 
that are there now were there then. The super- 
intending engineer says, that ring was put in in the 
end of 1877. The surveyor says it was put in in May, 
1877. There is carelessness somewhere. We have 











































would not show at 90 1b. or 100 Ib. a defect which 
would produce an explosion at 55 lb, steam pressure. 
It would also have injured the superheater to have 
tested it to more than 90 1b. or 100 Ib., and yet the 
other half of the superheater was tested yesterday, 
he said, to 190 lb. and it is perfect yet. We agree 
with him that more than 100 Ib. could not have been 


put on the exploded —— without injuring 
it, but better to aie ae superheater in that way, 
than to explode it by 55 Ib. steam pressure over the 
heads of three firemen who had no voice nor hand in 
it, and who have now all died in consequence of the 
explosion. 





MORTISING MACHINE FOR THE MIDLAND 
WAGON COMPANY. 

NoTWITHSTANDING the perfection to which wood-work- 
ing machinery has been brought and the great variety 
of machines at command, cases still continue to come to 
light in which the most perfect machines of existing 
types are inapplicable to the required , and where 
a special apparatus has to be devised. Such a case has 
occurred in connexion with the manufacture of railway 
rolling stock by the Midland Wagon Company, who were 
desirous of facilitating their manufacture by forming the 
mortises in carriage underframes by the aid of machinery. 
There was, however, no machine capable of their 
requirements, ‘but hav: made known their wants to 
Messrs. A. Ransome Co., of the Stanley Works, 
Chelsea, that firm set about designing a machine, 
and they have succeeded in one which 
answers its intended purpose most 
chine is represented in the 
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_ MARINE ENGINE GOVERNOR 
DESIGNED AND CONSTRUCTED BY MR. GEORGE WESTINGHOUSE, JUN., ENGINEER, LONDON, AND PITTSBURGH, U.S.A. 
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Fig. 1 being a front elevation and: Figs. 2 and 3 
side views. The apparatus is, as we have intimated, 
more particularly intended to make the mortises in the 
end framing and sole-bars of carriages and wagons, and 
is of a capacity equal to dealing with timber-up to 165 in. 
square and of any length. It is, however, equally ap- 
plicable to the purposes of boring and recessing. a 
ing in mind the rapid introduction of Pullman cars and 
other long vehicles upon our railways, Messrs. Ransome, 
in designing this machine, made some ‘noteworthy im- 
provements upon the stereotyped arrangement of heavy 
mortising machines, in order to enable the unusually 
long sole-bars required for such carriages to be the more 
readily operated on. As the bulk of the mortises re- 
quired in the framing of railway carriages and wagons 
are stump mortises, and as it is important that they 
should be perfectly level and clean at the bottom, the 
cutting tools have been arranged to produce this result 
as well as to complete all mortises as not to require any 
hand labour whatever to clear out the core. 

The machine consists of a deep cast-iron bed upon 
which the head carrying the cutting tools slides in a 
direction transverse to the length of the timber. The 
table to receive the piece to be mortised is also attached 
to this bed, and has a longitudinal movement governed 
bya rack and pinion actuated by means of a hand-wheel. 
Stops are provided on the table secured in a dovetail slot 
running along its front edge. These stops are adjustable 
so as to render the setting out of the mortises in all ordi- 
nary head-stocks and transoms unnecessary, and insur- 
ing a perfect uniformity in the position of tho mortises 
in any number of pieces. The tools employed in making 
the mortises with this hine are a routing or traversing 
drill, and a squaring out, or ordinary mortise tool. The 
former, which makes about 4000 revolutions per minute, 
is mounted in a slide having a rapid self-acting recipro- 
cating motion actuated by a crank with a variable throw 
of from zero to 12 in., according to the length of the mor- 
tise required. The feed or downward movement of this 
tool is operated by a hand-wheel at the will of the work- 
man, and can be arrested at any given point by means of 
adjustable stops, two of which are provided. Either of 
these can be readily slipped out of gear while the machine 
is in motion, so that in Lwicwre, 4 ares where there are 
two depths of mortise (which by the way oeeurs in nearly 
every piece of wagon or carriage underframing), - the 
machine requires no ing for adjustment, the operator 
using either stop at will, and thus insuring a uniform 
depth of mortise without any care or measurement. The 
feed movement of this tool is 8 in., and the whole of the 
slides and gear connected with it are capable of being 
raised on the face of the main head by means of a fast- 
threaded screw actuated by the ratchet spanner, seen in 
the side elevation, high enough to admit timber 15 in. 
deep. The routing-spindle is elven by means of a belt 
from an upright shaft, attached to the main head of the 
machine; this shaft in its turn is driven by a belt from a 
horizontal countershaft, so that notwithstanding 
positjon of the cutting tool, no alteration in the length of 
the belts takes place. 

Perhaps the most important improvement in this ma- 
chine is the arrangement adopted for bringing the tools 
to work in various positions transversely on the timber ; 
the usual tice hitherto has been to move the timber 
crosswise, but in this machine the main head carrying 
both the cutting tools and their accessories are eaused to 
travel transversely across the timber by means of a screw 








actuated by power or by hand at will. The difficulty of 
moving such long pieces (sometimes 35 ft. in length) 
transversely is very great, and ordinarily requires the 
assistance of several men, besides occupying a con- 
siderable time. In this machine, ‘however, by simply 
moving a hand lever the workman is enabled to traverse 
the tools crosswise instantly, and he can see at a glance 
on an index whether the tools are in the required position 
for cutting the mortise. This motion also enables the 
machine to make the recess or sinking, usually cut 
between each pair of mortises in sole-bars without re- 
setting the piece, or without taking it to a separate ma- 
chine for the purpose. 

The squaring-out chisel, which is exactly in line with 
the routing tool, so as to follow it without any trans- 
verse adjustment, is only required to square out the ends 
of the mortise, the whole of it, with this exception, being 
cut by the rotary tool, which of necessity leaves the ends 
rounded. The chisel is mounted in a light wrought-iron 
ram having a variable stroke from zero to 5in., and 
making 300 strokes per minute. The crank disc from 
which the chisel derives its motion is placed above, and, 
has a constant stroke of 5in., and is kept running con- 
timuously while the machine is in operation. The 
variable stroke of the chisel is obtained in the following 
manner. It will be observed that the connecting rod 
from the crankpin to the chisel ram is made in two pieces 
of equal lengths—having a joint and pin in the centre. 
This pin is connected with the treadle through a rock 
shaft and links, and its position can be varied at wi 
so as to shorten or lengthen the main connecting rod be- 
tween the crankpin and chisel ram by folding up or 
straightening out, as it were, its two component parts, 
and thus give a motion to the chisel from zero 
to the full stroke of the crank at will. An adjustable 
a is provided to govern the traverse of the treadle 

as a consequence the depth of stroke of the chisel. 
This stop is brought into play when stump mortises are 
being squared out, and it prevents the operator acci- 
dentally allo the chisel to go down toodeep. The 
perfect control which the workman thus has over the 
motion of the sq -out chisel adds greatly to the 
rapidity of the operation of this machine, as it entirely 
obviates the necessity of constantly stopping and start- 
ing the machine for the —— of reversing the chisel 
or making some tedious adjustment of the chisel ram 
necessary in every piece where mortises of more than 
one depth occur. screw and nut shown in the 
centre of the chisel ram are only required to be used 
when changing from deep to narrow timber, or vice versd ; 
when considerable difference in dimensions occur; the 
meune of the trvhdio Sng eunglo Os eouigunssne Ser over? 
means of being ample to compensate for every 
difference in depth of the various mortises usually re- 
quired in one piece. 

With regard to the amount of work performed by this 
seins 2 toayl Se ened Ss aoe etely 
finishing four stump mortises 6 in. by 2 in. by 2 in. in 
three minutes. The want of such a machine has been 
long felt in every railway carriage or wagon shop, and we 


congratulate Messrs. Ransome upon their perfect success. 
Having had an of the machine in 
operation we are able to speak in unq terms as to 


its efficiency in rapidly forming the operation we 
have described. It lalersieans an excellent example 


of mechanical skill and no less of good workmanship and 
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MARINE ENGINE GOVERNOR, 

Wes illustrate above a new form of governor especially 
adapted for marine engines, and which has received a 
favourable attention in the United States. This governor 
has been designed by Mr. George W whose 
name is so univ y known in connexion with railway 
brakes and its construction involves some of the principles 
of his speed indicator and the triple valve of his 
automatic brake, the former of which has played so-im- 
portant a part on many brake trials. Thea tus con- 
sists of two parts, a differential cylinder a regulator; 
the former contains a piston rod, one end of which is con- 


nected to the starting valve of the engine, and the other 


passes through a long tube or sleeve, at either 
end a piston fitting the differential cylinder just men- 
tioned. Sine cash at fies plelis oot- renee Sree 
of the larger piston by means of a nut. im ena 
is in connexion with the larger ecu tay eg te | jer ; 
it consists of a fixed and movable part, one of the 
latter is enlarged into a cylindrical chamber, and on 


‘the other is cast a pulley, as shown. P. through the 
chamber, and into the fixed of the fox, posit 
is a spindle, one end of w is made 


arm is a small balance-weight ; 
at the smaller end of the spindle, which projects into the 
fixed oe of the regulator, is a short lever hung upon 
a pin in the centre of its length ; the inner end of this 
lever bears against the end of the and at the 
outer end it is articulated to a rod which passes h 


through the regulator, and ir dlasetens: on other 
side of the lever, is a rod of small on which 
is placed near its outer end a piston valve, 


is ; an 
immediately over the piston valve gives free access to 
the ere ; a.second upening at one end of the larger 
cylinder admits steam between the two pistons, and a 
passage in the body of the cylinder establishes a free 
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communication with the other end by means of an open- incesteneed, ant ito Bg ny Sen, NOTES FROM THE SOUTH-WEST. 
eaalated tage cep pap tea stad. Another shall but probably did not see well to take it. — iq lwentis ives — ——— Im - and 
at the end of the small part of the cylinder communicates} Canal Life in Yorkshire.—The Local Government Board et ene ce MiBaoe mys Th ily 
with the air or the Seoet: Phe ivtion of the epparatas ee ee which will materially affect a |7) py ss the in Te ed 
is as follows: Steam is admitted into the large and small iderab —— ings from y a towns, | against Mr. J. Dickson, whose trams are drawn by railway 
parts of the cylinder through the openings just mentioned, — Se outies a5 OF ngether with 70 other engines. While there is a strong feeling in the town in 
so that the pressure on large piston is the same on Some 30 urban sanitary au : favour of steam, a large number of the ts oO 
both sides ; the on the smaller piston keeping Fy se > cppeint nc of ohseds sities sn to the class of ‘engine which is at present used by aie. 
stroke, and holding the paki eobve tens ay taney ox te sothsnities “allosed 5 have to decide whether . wilt The smn Dean a is now stated that the Great 
required speed is not exceeded, and for beggar wi grant licenses for any of them to be dwellings for men, | Western Works, at Sewdl , will be shortly reopened by 
and weights of the regulator have been adjusted ; the | women, and children. This order will effect a newly-formed company for manufacture of ste e 
revolving part of the regulator containing the weights is | in “ canal life.” registration, pp new — yee ao > few 


kept in motion by a strap from the engine; 80 soon as 
racing commences, the increased speed given to the re- 
volving weights causes them to fly outwards, and at the 
same time to depress to a greater or less d the 
regulator spindle which acts upon the piston valve and 
opens the port communicating to the atmosphere ; so soon 
as this is done, the steam in the forward part of the large 
cylinder escapes through the passage in the cover before 
mentioned, and reduces the pressure on that side of this 
piston, causing the latter to move and to close or partially 
close the steam admission to the engine by means of the 
valve attached to the piston rod, but not shown in the 
drawing. The speed by this means is instantly reduced, 
the piston valve returns to cover the port, and the pres- 
sure in the forward part of the large cylinder is restored 
through the contracted opening already mentioned. The 
prolonged experiments made in America with this 
governor prove it to be remarkably delicate and reliable 
in its operation; in regular practice it is found to be so 

uick in its action that it wholly closes the valve during 
the time required by the engine to make half a revo- 
lution, and the favourable manner in which it has 
been received on the other side of the Atlantic should 

rocure for it the careful attention of marine engine 

milders in this country. We may add in conclusion 
that the size of the regulator remains unaltered for all 
sizes of engines, weight be less than 30 Ib. The 
differential cylinder is the only part of the governor 
which is subject to variation in size, as, it has to be pro- 
portioned to the power required to move the valve of 
the engine which it controls. The apparatus is shown 
in our engraving one-fourth full size. 





NOTES FROM SOUTH YORKSHIRE. 
‘ SHEFFIELD, Wednesday. 
Swinton and Knottingley gg ar ang directors of 
the Midland and North- ilways i 
the joint scheme of these two companies) 
cee egg ate Fo eee fast 
n an open wagon, 
line until they reached the spot where it 
Eastern line at Knottingley. At Pon 
tion from the tion waited upon 
reference to roadways ha: been 
in the construction of the line. roadways were 
ment ot ined that the directors had 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippLEsBRrouGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the a‘ 

on ’Change at Middlesbrough was thinner than usual. 
Business was flat. The makers of pig iron were, however, 
firm in their quotations, declining to iness except at 
the prices which ruled last week, viz., No. 3, 39s. 6d., and 


other qualities at proportionate rates. As the month is 
dra to a close, there is some anxiety to know the con- 
dition of the makers’ stocks returns, w will be 


issued next week, will be eagerly read. 
and Co., the warrant store keepers, have a stock of 
65,300 tons in their Middlesbrough yards, and at G Ww 
they have 192,000 tons in store. At Middlesbrough they 
are receiving about 300 or 400 tons per day into their 


stores. Shipments from the Tees are brisk. 

iw ema g iron are being sent weekly by sea from 
Middlesbrong Scotland. poe, seems to believe 
that next year will be one of industrial activity in the North 
of England, and they are acting ingly. So convinced 
are pig-iron makers that trade will be they are re- 


fusing to book orders except at prices about 1s. and 1s. 6d. 
r ton above those quoted to-day. The change for the 
_—_ necessarily be —_ because, dy be have 
previ pointed out, there is a large quan’ iron- 
Scahinn seth idle in Cleveland, and this plant will be put 
into operation as soon as prices will enable it to be 
ata profit. The increased production will, of course, check 
any rapid rise in rates, and will prevent any sudden and 
ity. Belgium and are at present 
the best Continental customers of . Cleveland pig-i 
semen It is hoped that the home consumption 
crease. 


The Finished Iron Trade,—in the finished iron trade 
there is no manifest mg oy although more hopeful 
reports come to hand. Months of good will be re- 

uired to fully employ the immense productive power of 

leveland. te ers go on, but they ble 
at the low prices. There is no ing for iron rails worth 
speaking about. 

Engineering and Shipbuilding.—Some of the engineer- 
ing firms in the Cleveland district are very busy on bridge 
work for South America, India, and the home railways. 
Marine engine bui the north are fairly 








Messrs. Connal | Bewdley and 


will soon | {4 





ill be made. 

Railway to Cardigan.—The first sod of a line to Car- 

i has been turned by Mr. J. Davies, son of Mr. T. 
Davies, one of the directors. 


New Works on the Great Western.—The Severn Tunnel 
ing has now been driven toa length of a mile and three 
furlongs under the Severn, leaving a distance of seven 
tee fal et Go ge Sori at 
work. mai ugh w e 
continues to be of the same favourable character as before. 
The three additional shafts required for the construction 
of the in-shore ion of the tunnel are in . The 
y idderminster line was opened for traffic on 
the 1st of June last, and the Netherton and Halesowen 
Railway on the Ist of March. The branch to Withymoor 
i advanced stage, and should be completed in the 
Siteiciias cxs-ccnvecdiing batten” tie cieeations 
ar are app com: ion. e alterations 
the Paddington Station qn connexion with the widen- 
ing of the line between London and Slo’ 
Pp . Great convenience has alread experienced 
in the working of the traffic in the Paddi m Station by 
the alterations in the roads and platforms on the arrival 
side, which have already been effected. The new lines and 
subway between the Westbourne Park and Bishop’s-road 
stations were completed and brought into use in May last. 


More Outlay on the Great Western.—On Thursday a 
vote of the proprietors of the Great Western Railway was 
taken for the ees te | expenditure: New lines at 
satin 40,0007 pacers cent Of vali mot eda dingto Aug 

ions, 40,0007. ; ion a m, 
20,0007.; Netherton and Halesowen branch, 25,000/. ; 
idderminster Railway, 50007. ; Clifton Ex- 

i Stourbridge branch and stations, 
30,0002. ; Pi reat Western Docks, 20,0001. ; 
bling the line between Paddi and Slough, 50,0001. ; 
Birkenhead and other lines and stations held jointly with 
the London and North-Western Company, 75,0001. ; new 
aie at Cardiff, Neath, and Swansea, 20,0001. ; total 


h are in active 


Swansea.—There appears to be a little activity in the 
steel trade, and a revival is confidently antici The 
tin-plate trade has also a more vigorous time, and prices 
have slightly advanced. 


ay pee Ogmore Railway.—The last section of the 
works in progress in the northern extension, including a 
viaduct across the Avon, is on the eve of completion. 

The Training of Engineer Students.—The Admiralty 
have issued instractions on the subj the training of 


g, 


in the fitting and ma- 

be a desirable they may 
i in the pattern shop. About 
one-half of the time they are to be employed at the vice 
the other half at the various ki of machines. 

the fourth year they are to be employed for two 
in the th’s shop, two months in the iron 
fo , three months i shop and 
boiler smitheries, der of the 
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Lonpon AssocraTION or FoREMEN ENGINEERS AND 
DRavuGHTsMEN.—At, the monthly sitting of this 


. is Institu- 
tion, to be held at the Cannon-street Hotel on Saturday 


the 7th - (8 p.m.), Mr. J. W. Butler will read 
on « Siheated Stone Pipes for and ether Fox 
poses.” On this occasion non-mem interested in 
— engineering are invited to be present, and to share 

ToRPEDoEs ror Russia.—Russian agents in the United 
States have closed a contract for fifty La, —~ to be 
manufactured 


at 
making the total amount of the contract 750,000 
They will have propelling apparatus electric battery 
transpired who has secured this 


attachments. It has not aa oo 
large contract. Messrs. Brown Brothers, ater : 
Connecticut, have shi on Russian account acl 


80 tons of rolled 
half an ounce, 
are 


closed several months 


metal in the shape of cups 
pressed into cartridge 
to be made wader © conteast 
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BRIDGE OVER THE ST. MAURICE RIVER: QUEBEC 


CONSTRUCTED BY MESSRS. CLARK, REEVEs, | 
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THE PARIS: pyounney 


se of, the gres Interr ational 
de ei Propriété salle, » 'ta, — opened in Paris 
on the 5t! be pe with mows in- 


terest. cho ects to be considered. include 
patents for oe protection of designs, trade 
marks, commercial names, &c; It is a little sur- 
prising to find that one of the very first. points set 
down:..in. the. programing for consideration is the 
legitimacy and-utility of patents for inventions, 
Now, for some years- prior to the Vienna, Congress 
of 1873, the policy.of granting protection, for in- 
ventions was:much de , and some persons, not 
always. disinterested, were very. bold in their efforts, 
to bring about the abolition of of. patents. ai 
movement culminated in.the Select, Committees, of 
1871-2. ‘Their report may be deemed to have set 
pe qeantion. a at inest ab least so far as concerns. 

pe oy result of, their inv 
the cy of a patent law was, that. the patie me 
comune by Letters Patent promotes, the progress 
of manufactures by causin, ng ran A rtant: inveu- 
tions to be introduced an dey. Se 
than. would otherwise be the case, and that the same 
privilege leads to the introduction and publication 
of numerous improvements, each. of, a, minor 
character, but the sum of which contributes. greatly 
to the pro of industry. These conclusions, 
however, did not, of course, partake of an inter- 
national character, The factsremained that in some 
important countries, such as Holland and Switzerland, 
no patent laws existed, and that in Prussia, though 
patents were ooongianally granted they . were 
much more spegneney. , and at oy issued, 
were for such riods as to be practically use- 
less, These and other circumstances rendered it 
most desirable that the whole question anid be 
well bears? by an years any assembl Borer: 

» follo pod of ~. 
ent of the United 


is kx ‘] psa. 
_ od eminent, man 

4 economists, and 
od Was, that ‘‘ The os of-i 


puarentond by: 


lication of new 
rie and useful technical ent en improvements, and | officials. 


Intgoduction of his invention.” . . 


this | quainted with the character and practical. working | which we have already frequently 
ag to $k.Aies potent lowe of: 3 ae 8 





irection of the Vienna Taivereal ete of 





ee a ee eines 479 
































es sve. nations: was 
‘ (a) The sense . 


(0) This protection affords, under the condition. | i 
of a complete specification and publication of the, the 
invention, the only practical and effective means of 
introducing new technical methods. without loss of 
(and in,a reliable manner to the general. know- 
iof the public. 
| ote) The Vppnsedtion of invention . renders the 
| labour.of, the inventor,,remunerative, and induces | ti 
ego ee pa et to, devote time and means | should be /ei 

attracts capital from abroad, which, in the 

of patent protection, will: find. monns of,.secure in. 
vestment elsewhere. ; 

ign me the: oblgaiory somite publ > venliti. of ventor. “On: this aaa te Paris Congreso cane 

_—_ : renyeex oF ¥ 
pando: monay, ‘which 
otherwise im cami’ 


80 ‘many, |i that 

pen here. Gaon even to enumerate them, We have 

omer talent emigrating to 2008 foes eee ventured upon the foregoing remarks about prelimi- 

countries where their labour is legally penile pustesten nary examination hesaswe sre. sieene Non oineiane 
ce shows that the holder ofa patent acy importance cannot well be orenvastadh snd 

will make the most effectual.exertions for a “pea 9 one which urgently demands a rwaseyuned solution. 


Ve NO nos patent, oo 





Since 1873 the tendenc ° ; 
ea ny ee RIVERS CONSERVANCY. 
| Brians Spain, Mh, a heen. to favour, the THE paper read before Section G of the British 
beer of liberal, patent art. Hence it.may,| Association, -at Dublin, by Edward-Easton, Esq., 
bly be expected. that the “a 5 = of, uae ap-,| C,E., the ee ki, the section, of the question 
prosching Congress at Pasi not en water 8 » &C., We gave in 
* Ho any serious extent in. discussing whether: it "° ote eae Tr onasaeion with it the “feoontly iaboed 
| politic to grant ,protection for. ae ‘That a aged the Thames Conservancy ‘ma, 
point,, to . which. the attention @ of the, Vienna, Con-. interest, more especially as one of the sugges- 
was, very properly, mainly directed, may: be | tions contained in “Mr, Easton’s, paper was that of 
* | dosmed to have Soon set at, aahed seeing. that the the re- the f formation of ‘thal watershed boards, 
} solution. we have. yt that the. protection. .of | controlled by a newly created government depart- 


b oe, B ment, 
teed. by the: dawn of ] "The Thames Conservancy Report for 1877, like all 
edeconors, is of a somewhat stereotyped cha- 


&c., have kept in propa 
During the last year, however, af dredging bad 

be. dagrebl i pcning| bun iodo to ttt leg ate t than in 

yatems, also. the inatility of assimilating the | previous, years. _ By this, considerable of 

laws of -various countries, .As the meeting | the water has effected off Depeieeds and Cubitt 
ever, only , five,| Town, and in Woolwich Reach ee eee in 

gramme , was.| of the tideway, the shallow channels near is 






ys, it is not 6 the. pro 
icted to general princi a of law and of ad-| Kew, and Hammersmith, have been deepened, 
teas aor cin oe cleared the uence: of the heavy floods during the two 
fet sae extensive works, were. n ful 
Staines and Teddington. 


litan Board of: Works 


Senuel pombe untouched at ie ng ns mang, Hhoas that accretions are constantly taking ples in Bom 
al 


takin in the deliberations 
rious national specially and intimately <e ness outlets... The rt. of. . Saver, 


tive. countries, s0,| on by the Conservators. ‘report w 

of intarmain i e. Metrop< Be who returned ‘a reply, 
l as in former years, is ya 

denial of the allegations of the Thames % 
Our own views on the subject, derived from personal 
observation, have already given at page 71 ante, 
and also in some articles in our last volume. 

In order to carry out more effectually por ahg Spr 


tr the ves. re oe 
ee —— 
<n at aha seal dia all I explosives 


cud unloading ese 


that the soqgegenty fen 
and ideas. will 


be ) present in. a en 
apidly | suggestions they may submit will 
sincerely hope, will receive especial 
consideration. During the last few jcliber patent 
law reform has formed the subject of deliberation by 
numerous scientific and other societies in this and 
other countries, Valuable; papers have been Bet 
notably those of Mr. Bramwell. and Mr, 
Wood at the Society of Arts, from which oboe 
and instructive discussions and many excellent 
gees haye resulted... It is to, be these 
be officially submitted to the congress, and will | | 
receive the attentive consideration they so well 
deserve. Failing this, any resolutions that may be 
seopted. at Paris aie. much of their value and 
importance. The Vienna Congress adopted a reso- 
lution in favour of the system of patents founded | uf 


Spm aoe gmgpenetme epee emmy apele m ange ‘But the. Comservios ats Pama oy 
General | clusive of one system in another; it | with these eae shtan Ge Take bak 
simply affsmed tho prindigle that patente should not the the river above water intakes has, 
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so far as can ascertain, been now diverted from | remedy the are to check the evil.| which formed the subject of a series of articles 
the river. fact is certainly a very welcome | And such a remedy! ‘ We endeavour to meet all| which we published at thetime. The more valuable 
one. ”"—possible or probable danger we presume— | of the historical objects, the celebrated Magdeburg 

In the district below the intakes of the water | “ by certain printed directions.” These directions | hemispheres of Otto von Guericke and his original 
companies, and above the western limits of the | are placed in the hands of the drivers, who are by| air pump, the quadrant of Tycho Brahe, the first 

them instructed to try the “brakes conéinually | telescope and other instruments Galileo, the tele- 


the measures about to be taken will be successful. 
We entertain similar h for reasons already given 
at 113 ante. But the course ado seems to 
us to be directly in defiance of the Prevention of 
Rivers Pollution Aét, which came into operation 
lo ea arma but has been practically a dead 
etter. 

In the conclusion of the report the Conservators 
of the Thames, like many other corporate bodies, 
complain of want of funds, but they a by the 
consent of Parliament, to avoid this difficulty in 
future. We notice that the total receipts for the 

r navigation amounted last year to 15,329/. and 
the expenditure to 13,476/., egy capital 
and revenue introduced into this account. 

ion 78,072/. was received in 
the year, and about 68,000/. expended. An 
examination of the accounts leads to the belief that 


the Conservators exercise due care and management | req 


of the funds intrusted to them. Two results that 
have been achieved, however, hide many short- 
comings. The improvement of the channel! and the 
purification of the Upper Thames are rapidly pro- 
gressing, and the last result is due to the en 
which the Conservators have shown in dealing wi 
all the corporate offenders of towns and districts 
on the banks of the Thames within their jurisdiction. 





CONTINUOUS BRAKES. 

WE are glad to observe that the travelling ag 
is regarding with interest the efforts made by the 
different railway companies to provide for its safety 
in the matter of continuous brakes, and that the 
failure of such brakes calls forth intelligent criticism 
on the part of travellers. The recent accident to the 
vacuum brake on the Great Northern Railway is a 
case in point. This brake, fitted to the night mail 
train from the North, behaved as it will do occa- 
sionally ; it broke down without warning, and failed 
to act when the train arrived at Holloway station. 
We have pointed out many times that the poasi- 
bility of such a failure is an inherent, characteristic 
of the vacuum brake, and this weakness is recognised 
by the Great Northern Company, as evidenced by 
the following extract from the speech of the Chair- 
man, Colonel Duncombe, at the half-yearly general 
meeting last Friday. 

“Then on continuous brakes we ask you to allow us to 
spend 11,0002. This I think you will agree with me is ab- 


sol . We have toa large amount 
Fasterd is known as faire vacua boake. We 
have also because I to have travelled in the 
train—the Westinghouse e. Some letters have 


g 


difficult to understand the motive that 
actuated the above remarks, prefaced by the request 
to the shareholders to spend 11,000/, additional in 
charge brought : th 
t net the 
brake by the writer in the Zimes; it alk indeed, 
i i deny it. But, further, he admite, 
indirectly, that failures are ised as 
characteristic of the brake, because he speaks of the 


direc. | S0ciety, there was shown a very large number of 


The | was held at South K 
















































of 
scopes of Newton and of Herschel, the first 
of Janssen, and the electrical of Priestly, 
have long ago been distributed and returned to their 
respective countries and but before being 
sent away from South Kensington electrotype re- 
productions have been made by Messrs. Elkington 
of many of the most interesting in the collection, 
and the reproductions can ly be distinguished 
from the originals, Of these, 
of Professor Barrett and to the courtesy of the 
Committee of Council on Education, the following 
selection of facsimiles of historical instruments was 
exhibited at the Dublin soirée. The air pump and 


during the ae | to see if they are in pro 
working order.” } y bay simple ee of 
a printing press, for the chairman lays t stress 
on the fact of the directions being printed —he hopes 
“that this alarming state of things” will never occur 


Thus we have, from what we may conclude is 
the highest authority upon this paliwer, the follow- 
ing information, very interesting to the travelling 
public, First that ‘“‘an alarming state of things 
upon the Great Northern line has been called into 
existence by the adoption of the vacuum brake, 
second that it is oped it ma bé stopped by the 


issue of printed directions, and third that the driver ogee | hemispheres of Otto von Guericke, 
must be “continually” testing the brake during | which in the year 1654 were, in the presence of King 
the journey. The conclusion naturally arises, that | Ferdinand , exhibited to illustrate the force due 


to the weight or pressure of the air upon the exterior 
of bodies when its opposed com pressure has 
been removed from their interior or vice versd. The 
apparatus employed consisted of two hemispherical 
cups of ra fitted with well-surfaced flanges 
accurately fitted together, and rendered air-tight 
by being coated with These cups having 
been placed together so as to form a copper globe 
ee 20 oe in diam “+ ho ert water, 
which on being pumped out left a ial vacuum 
within the ball so that the external atmospheric 
pressure being free to act, held the two hemispheres 
together with such force that it is said two teams 
of twelve horses each were unable to separate the 
cups, and the ropes broke in the attempt. It is a 
curious fact that the inventor of the air pump was 
unaware of the completeness of his own invention, 
for in all cases he seems to have produced his 
vacua by means of water, which was altogether 
superfluous, for it in no way assi the opera- 
tion. The earliest examples of scientific instru- 
ments, of which reproductions were exhibited at 
the soirée, were three Arabian astronomical or 
rather astrological instruments, an astrolabe of the 
year A.D. 1067, a planisphere of the same date, and a 
uadrant of theyear1400. Next inorderof date comes 
cho’ Brahe’s quadrant (1546), and an astrolabe 
of the time of Philip IT. (about 1555), then Janssen’s 
first microscope (1590), and then the instruments of 
Otto von Guericke to which we have referred (1602), 
a set of standard weights and measures of the 
reign of Queen Elizabeth, the pyrometer of Mus- 
chenbroeck (1740), Lavoisier’s calorimeter (1780), 
and lastly, the celebrated apparatus employed by 
Dr. a ghee oad determining the mechanical 
equivalent of heat by a paddle revolving upon a 
vertical axis within a vessel of water, and bebeiiea 
by a definite weight falling a certain distance. 
This was the beginning of a research which has 
a classical in the history of physical science, 
and it possesses an especial interest for the British 
Association inasmuch as it was first brought before 
that body, and forms the basis of operation of a very 
important’ committee of the Association of which 
Dr. Joule is an active member, and which presents 
its annual report at the general meetings. Around 
the room in which these historic models were placed 
there were shown an interesting series of photo- 
graphs, prepared for the South eye me Museum, 
of the world-renowned historical philosophical ap- 
paratus at Padua, Rome, and Milan, employed in 
the researches of Galileo, Volta, and others. 

The Earl of Rosse exhibited a very beautifal 
model of the new three-foot equatorial telescope 
lately erected at Parsonstown, and which has several 
— ints of design in the method of mounting ; 
and in lecture theatre Dr. Elrington exhibited 
a small and beautifully fininished equatorial tele- 
scope, constructed by Mr. Grubb, who is now 
making the great Vienna refracting equatorial for 
the Austrian Government, which we shall describe 
on an early occasion, and who was also the con- 
stractor of the great Melbourne reflector, the largest 
equatorial telescope in the world. 

In two little rooms leading out of one of the 
passages, and which were crowded throughout the 
whole evening, were two of the most interesting con- 
tributions to the attractions of the soirée; the first 
was the demonstration of the discovery made by 
Professor W. F. Barrett of the effect of inaudible 
vibrations upon sensitive flames. We may, before 
describing these experiments, remind our readers that 


no train would ever leave its terminal station if the 
driver kept his brakes continually on, but we may 
assume that the chairman meant that at very short 
intervals the driver should put on his brake to 
satisfy himself of its integrity. Now if this were a 
practical test, it would of itself be sufficient to 
create reasonable alarm not only on the part of the 
drivers themselves but among the public, as indeed 
is the statement of the chairman that the appliance 
uires all this incessant and continual testing, lest 
it should fail. But it willjbe seen at once that these 
directions are entirely unpractical. With this ex- 
treme likelihood of derangement implied by the 
directions for continual testing, it is always possible 
that the failure may take place during the period of 
re allowed to the driver, the period we mean 
when his attention is not to be concentrated on the 
brake, and such a period may be the critical one, 
during which accident may occur. If, however, by 
this watchfulness the driver discovers that his brake 
has failed him and that no harm will arise, he has 
at least the satisfaction of feeling that he can turn 
to his hand brakes on which he can rely, and that one 
continuous portion of his duties has ceased. 

As we said before, we are to see that the 
ublic is concerning itself intelligently in this matter. 
t possesses the power to help itself by examining 

the question, and expressing its opinions. Any com- 
bination of mechanism may and must fail at times, 
but such failure in the case of a safe railway brake 
must declare itself in the most positive manner—that 
of pulling up the train—instead of giving no sign, 
but implying always a state of delusive security. 

The question naturally arises, have the Great 

Northern Railway Company, as the servants of the 
public, the right to maintain or to extend the 
adoption of an ent which requires con- 
tinual care to avoid “ the alarming state of things” 
which the chairman of the ree com | admits it does 
involve without such watchfulness 





THE BRITISH ASSOCIATION. 
On the evening of Thursday the 15th inst., a con- 
versazione was given by the Royal Dublin Socie 
to the members and associates of the Briti 
Association, which for the completeness of its 
organisation, the perfection of its gy germ and 
the great interest of its collection objects ex- 
hibited, will not only remain as a special cha- 
racteristic feature of the Dublin meeting of 1878, 
but will long serve as a standard of what a scientific 
soirée should be, whether regarded from a stand- 

t of scientific interest or from the more business- 
ike as of minute attention to details of manage- 
ment by which the comfort of visitors is assured, 
and by which they are enabled to enjoy and to profit 
by the intellectual feast spread before them. 

In addition to the fine archzological and natural 

history collections belonging to the Royal Dublin 


high-c philosophical instruments, and demon 
strations illustrative of both ancient and modern 
science, and interesting to workers in every branch 
of scientific —— 

To those who not been privileged to visit 
the Loan Collection of Scientific Apparatus, which 
two years ago, the 
electrotype reproductions of some of the historic 
— formin t of that collection were 
objects of especial interest at the soirée. The 





readers of this journal are already familiar with the 
principal objects in the South Kensington collection 





in the year 1866 Professor Barrett made the very 
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important and interesting discovery thatcertain gas 
flames, that is to say, flames produced by jets of gas 
issuing through certain orifices and at certain 
sures, are delicately sensitive to particular kinds of 
sounds, and that by varying the pressure and by 
altering the form of the jet, es. may be produced 
which are sensitive to a different set of sounds 
altogether, The sensitiveness isshown by a sudden 
alteration in the form of the flame under the in- 
fluence of the sound which affects it. In its normal 
condition the flame is generally a long vertical 
pencil of flame, but the moment the icular 
sound to which it responds is produced in its neigh- 
bourhood it drops to a short flattened brush often 
accompanied by a roaring noise, By this discovery 
of Professor Barrett an exceedingly delicate sound 
detector was added to the resources of the physicist, 
and this has been largely made use of by its dis- 
coverer and by other investigators in the analysis of 
the laws of sound, These flames can be adjusted 
so as to be far more sensitive to certain sonorous 
vibrations than is even the ear itself, and on the 
occasion to which this notice refers, a flame was 
shown which dropped and danced to the note pro- 
duced by one of Captain Galton’s whistles, when 
that instrument was so adjusted that the sound 
emitted by it was absolutely inaudible to any one in 
the room, and although the whistle was ‘‘ sounded” 
at one end of the room when the flame was at the 
other. These experiments were shown by Mr. A. 
Porte, who also exhibited some experiments with 
an induction coil. 

In the second of the small rooms referred to Mr. 
G. Johnstone Stoney, F.R.S., showed the remarkable 
spectrum of chloro-chromic anhydride, in which the 
arrangement of the dark absorption lines corresponds 
exactly with the vibrations constituting a particular 
musical note. These demonstrations attracted great 
attention at the soirée. 

The greatest novelty of the evening, however, to 
the local visitors, was the phonograph, which held its 
sway in a room by itself. Our readers are too 
familar with the construction, and capabilities of 
this instrument for us:‘to do more than mention it 
on this occasion, but we must say we never heard 
the phonograph go through its performances more 
ereditably. It was one of the beautifully finished 
instruments of Mr, Stroh, fitted with controlling 
mechanism, which has been figured and described in 
our columns.* It sang and whistled, and laughed, 
and clacked like a hen, and ted those harmless 
little rhymes with which its friends have become so 
familiar, and which seem to be inseparable from its 
public career, and although its utterances produced 
much amusement it was plainly to be seen that it 
caused a profound sensation upon those who saw and 
heard it for the first time. 

The Hon. R, C. Parsons exhibited a punkah— 
which was described before Section G of the British 
Association —and which is worked by a small engine 
driven by compressed air. The apparatus is in- 
tended for use in barracks or Reapitele, a2 in places 
where a number of punkahs are uired to be 
swinging in one building. The p itself is of 
the ordinary construction, the special feature of the 
apparatus lying in the motive force employed. 

his consists of a small vertical cylinder and piston, 
the piston rod of which is linked to the short hori- 
zontal arm of a long bell-crank lever, the punkah 
rope being attacked to the end of the longer vertical 
arm of the same lever. 

Professor W. F. Barrett exhibited a new form of 
Sir William Thomson’s trap-doorelectrometer, which 
we shall shortly describe.in a separate article. This 
instrument has some points in common with the 


original balance devised by Sir William Snow }lighth 


Harris, and is, generally, a modification of Sir 
William Thomson’s instrument, but it will require 
the aid of a drawing to make a description clear. 
Professor Barrett also exhibited some simple forms 
of physical apparatus and an optical bench for re- 
peating Melloni’s experiments aud for use in re- 
searches in connexion with radiant light and heat. 
In the same room, Messrs. Yeates and Son ex- 
hibited an electrical rain gauge, the readings of 
which are indicated upon dials which may be within 
doors and far removed from the rain-collecting por- 
tion of the apparatus with which it is soanedied by 
wires. The instrument is exceedingly simple ; below 
the nozzle of an ordinary rain gauge funnel, or col- 
lecting surface, is a little balanced trough, divided 
into two compartments, or buckets, and so arranged 
that one or other of the compartments receives the 
water from the funnel, according as the trough is 





* See ENGINEERING, vol. xxv., page 187. 


tilted to one side or the other. This is 
effected by the filling of the bucket during rai 

by which it overbalances the empty bucket, which 
being tilted over is brought under the funnel to be 
filled in its turn; at the same time the: first 


bucket 
empties itself into a receptacle below. The 
balanced trough, therefore, during rainfall, tilts first 


to one side and then to the other, andas the buckets 
are constructed to hold an exact measure of water 


at the moment of tilting, the number of oscillations | 


r unit of time is a measure of the amount of rain 
alling. Theregistering apparatus is simply an elec- 
trical counter, in which an electro-magnet drives a 
train of wheels with dials by a ‘‘step-by-step” motion, 
the dial work being arranged to show the amount of 
— - inches, Resse agrees 408 the balanced 
trough, a simple e-and- arrangement, 
mee on 4 iene of electricity by which the 
magoet is actuated, 

Messrs. Yeates and Son also showed a very in- 
genious application of the property of phospho- 
rescence for illuminating a timepiece at night. For 
this p the dial, which looks no different to/| 
that of the ordinary round French clocks, is fot 
upon card, which has been impregnated with bariam 
chloride, and the phosphorescent nature of this sub- 
stance, prepared as it is, causes the dial to be self- 
luminous, and enables the time to be read with no 
other light but its own. It is said that the ordinary 
daylight shining upon it during the day is sufficient 
to enable the dial to be read all through the night, 
Messrs. Yeates also showed an apparatus consisting 
of vibrating totally reflecti for the pro- 
jection of Lissajous’ figures. e described a similar 
instrument by the same eminent makers in our 
notices of the Loan Collection of Scientific Appa- 
ratus at South Kensington. 

Mr. G. Johnstone Stoney, F.R.S., exhibited part 
of the apparatus paves 4 by himself in the now 
celebrated research upon Crookes’s force, in which he 
was associated with Mr. R. J. Moss, and by which 
he was enabled to discover the now universally 
accepted theory of the radiometer. 

A large proportion of the interest attached to the 
soirée was due to Mr. J. R. Wigham, who exhibited 
the electric light in several forms, as well as other 
objects connected with the saving of life at sea. Above 
the entrance to the hall from Leinster Lawn was a 
large Serrin lamp illuminated by the current from 
a Gramme feo Ay which was fixed under the 
portico and driven by a small steam engine, Near 
this engine was fixed the fog si known as the 
Irish Syren, also contributed by Mr. Wigham. The 
sounding apparatus consists of two cylinders, the 
one fixed and the other revolving rapidly within it ; 
both cylinders are pierced around their circum- 
ferences by a number of slots or ports so arranged 
as to constitute a continuous cylindrical “hit and 
miss” valve. The apparatus is worked by means 
of compressed air, and when the ports in the two 
cylinders coincide a volume of air suddenly esca 
and is as suddenly cut off, and as the inner cylinder 
is caused to revolve with great rapidity, the number 
of jets of air escaping from the machine succeed 
one another with sufficient rapidity to produce a 
musical note, the pitch of which is ined by 
the velocity of rotation and the strength by the force 
with which the air escapes, which increases with the 
pressure. The sounding apparatus is placed at the 
small end of a large metallic trumpet, by which the 
sound is by resonance and reflection greatly rein- 
forced, and by which it can also be sent in any re- 
quired direction. At several of the lighthouses 
around the Irish coast this apparatus is employed 
for giving warning to mariners of the bearing of the 
i ouse during foggy weather, in which case the 
mouth of the trumpet is kept either revolving or 
rotating through a certain angle, so as to direct the 
sound to every point of the sea horizon, and the 
note is emitted at certain — periods or groups 
eo pen ng give a distinctive character to 
the signal. 

Mr. Wigham exhibited also a very large steam 
fog horn, an apparatus capable of emitting the most 
diabolical head-splitting moans that it is possible 
for the mind of man to conceive. Placed n & 
lonely rock far away out at sea, it might be the 
means of saving life by giving warnings to the 
sailor for miles around its station, but in the centre 
of the city of Dublin a steam fog horn rending the 
air with its unearthly yells for three hours before 
midnight could y claim to be called a “life 

reserver,” except in the sense that another well- 





known piece of apparatus is by a refinement of 
courtesy hono with that appellation. While 





kept of the 
tel ot the Gall 
by Mr. Wigham, 
his li 

abov 

of four sets of dioptric lenses around them ; 
and in the centre of one or more of the luminous 
flames there will be an electric light for giving great 
intensity to the light in the special cases of excep- 
tionally thick weather, 

Mr. W. Spottisw F,R.S., the President of 
the Association, showed his second-size great induc- 
tion coil, producing with the aid of his large surface 

ndenser stratified di 


peer th shyeioal consti of ‘th aeahaces, aad 

e, i tation Ce ; 
stratification were analysed and rendered apparent 
by observing them reflected by a ee Se 
mirror placed below the gaseous tubes, . Spottis. 
woode also exhibited a vacuum tube containing a 
shifting terminal, by which the distance between the 
discharge ta within the tube can be varied 
without apr ge Rages glass. We shall give an 
illustration of very simple apparatus on an 
early occasion. 

In the same room Mr. 8. Yeates showed a clock the 
pendulum of which was controlled by a Lag dese 
tifully arranged electrical apparatus. The bob of 
the pendulum consisted of two flat horseshoe per- 
manent magnets attached to the rod one behind the 
other about jin. apart; and fixed to the back of 
the clock in such a position that the — of the 
pendulum passed one on each side it, was a 
vertical annular bobbin containing a coil of insulated 
wire wound like the coil of a Pouillet galvano- 
meter. This coil is placed in circuit with the trans. 
mitting apparatus of a controlling standard clock ; 
and if the above description bej sufficiently clear, 
it will be seen that if the vibrations of the controlled 
pendulum be perfectly synchronous with that of 
the standard regulator, the currents traversing the 
coil will exercise no accelerating or retarding in- 
fluence upon the oe re the psc 
but if the ,pendulum hind its time in passing 
the coil the current will have an accelerating in- 
fluence upon the magnets, and it will have a re- 

ing influence if the reverse is the case. 

Mr. H. Yeates, of London, exhibited a large 
induction coil in which the secondary wire is very 
thick, and Messrs. Tisley and Co. showed the 
harmonograph and Mr, Sedley ,Taylor’s phoneido-. 
scope, both of which have been described in these 
columns. They also showed specimens of Captain 
Galton’s whistles for ascertaining the limit of 
pitch above which the ear is incapable of detecting 
certain notes, In an earlier of this notice 
we have shown that long after ear has ceased 
to detect such sounds, the sensitive flame of Pro- 
fessor Barrett picks them out and is violently 

itated when they are uced, Messrs. Tisley 

showed Professor "s arrangement of 
same apparatus which he described to the 
hysical Society at one of their last meetings, and 
which he also brought before Section A of the 
British Association at Dublin, 
Mr, Ladd exhibited Byrne’s compound plate 
voltaic battery, which we described some weeks 
»* and also the phonoscope of Mr. Henry 
dmunds, Jun.t Mr. showed besides a large 
polariscope for projecting the effects of a polarisa- 
tion upon a screen, and a iece of Iceland 
cHlerophous of Protemor Lingber, and tha ohersating 
microphone of Professor 
historical apparatus of Sir Charles Wheatstone, 
to which he gave the same name, and which for 
sensitiveness compares very favourably with the 
electrical instrament of Professor Hughes. The 
Wheatstone microphone was described a few weeks 
ago in a letter to our contemporary Nature, from the 
pen of Professor Barrett. 

Mr. J. E. H. Gordon, the new assistant-general 
secretary of the Association, showed his 
for measuring by a new method the s induc- 
tion capacities of di-electrics, and w formed the 
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* See ENGINEERING, vol. xxv. 421. 
# See ENGINEERING, vol. xxv., a 
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ect of a paper read by him before Section A, 
to which we shall‘refer in due’ course. Mr. 
Gordon me Meer yd er ; 
pressure, velocity, an on 0 
corded at adistant station by means of el 
and at another table in the same room, Mr. La 
exhibited a rapid electrical contact-breaker, which 
ble of reversing an electric current 
ousand times in a minute. ‘The in- 


struoment is simple enough, consisting of an 


GANADIAN RAIL WAYS.—No. Ix:*” 


Quesec, MonTRBaL, OTtawa, AND. OCCIDENTAL 


AY—(continued), .. 


fulfilling satisfactorily the requirements i 


eylindrical ‘reverser, which can be rotated at very 


great velocity by means of powerful multiplying 
gear attached to the 


In the council room, Dr. Moore exhibited a 

lendid collection of the so-called carnivorous 
plants, Drosera, Dionwa, Pinguicula, Nepenthes, 
and others, and this collection shared with the phono- 
graph and electric light the honour of being one of 
the “lions” of the evening. 

In the entrance hall, besides the historical collec- 
tion from South Kensington, to which we have 
already referred, there was exhibited the apparatus 
towth of plants, designed by 

ipzig. In’ this“instrument a 
at its extremity a pen, and 
actuated either mechanically or electrically by the 
movement of the plant under trial, traces a curve 
t revolving by a clock at 
ch the velocity of growth 
may at once be measured, Near this apparatus was 


spring and hurled against 
and the provision that must be made to guard against 
the immense quantities of timber which. not un- 

uently ‘break away from the control of the 
lumbermen, and rushing down the streams ‘swollen 
with the melting snow are apt to pile up and form 
dangerous ‘blockades against any stracture that 
retards or arrests their progress—all' necessitate | 


for registering the 
Mr, E. Stéhrer, of 


upon @ paper cylinder k 
a uniform rate, from wh 


The yast- districts drained by some‘of the ‘rivers 
erossed by these railways, and the enormous volume 
of water which at certain seasons must be disgorged 





ad 


obstacles to the 


FReE 


these channels—the strength and weight of 


the ‘aaebes of ice which after increasing all winter 


rapids, and such is the rapidity of the current and 

roughness of its: course that even the hardy fur 
trader has shrunk from exploring many of its most 
i tributaries. : It empties into - the: St. 
Lawrence through five:Outlets at the Town of Three 


nees to preserve them against vicissi- 
teenie Canadian bridges seem peculiarly 


exposed. Forms of piers and supports commonly’ 
employed and excellently adapted to European or 
more southern railways are here inadmissible, and 

or’ 


as a rule all descriptions of columns 


an example of Lippmann’s electro-capillary engine, 
to whith we Move alreuity referred Sn connexion 
with the Loan Collection at South Kensington, and 
which depends for its principle of action upon the 
variation of surface tension between mercury and 
diluted sulphuric acid under the 
differences in direction of electric currents flowing 
through their contact surfaces, 

In the libraries‘ and reading-rooms above the 


iron pipes, are from their 


its liability to 
first-class railwa: 


piers has hitherto been the principal 


principal galleries were exhibited a fine collection of 
, works of art, and rare books, and in the 
lecture theatre, Mr. R. J. Moss showed the remains 


against their employment, and it is to the novel 
devices involved in these foundations that particular 


notice is directed. 


t Irish elk which have recently been dis- 
near the Scalp, and which attracted a great 
deal of attention at the conversazione. 

will not permit us to describe the fine 
iataral history and archeological collections belong- 
ing to the Society, which were thrown open to its 
guests, nor even to mention other than the principal 
objects of interest collected for the occasion. We will 
only mention that the whole affair was as beautifully 
as it was brilliant, eve 
ents for the disposal of hats and coats, was 


For its length few roads have 
bridges or more difficult rivers to.deal with than 
this new line from Quebec to Ottawa, which 
following generally the north bank. of the St, 
Lawrence at Ottawa, crosses not only the whole 
drainage of the vast unknown North of Canada, but 
the main Ottawa itself has to be twice spanned in 
getting into and out of the city of Montreal, the 
whole requiring thirty-eight large bridges, extend- 


detail, even to the ns lar 
ing over 17,000 ft., or 3} miles: in: 


Commencing at Quebec, the first 


well thought out, and all the visitors arrived and 
got away without delays or inconvenience. 

The Duke of Leinster, as President of the Society, 
received the guests, to each of whom on entering 
was handed a very excellently 
e of objects, on the 

of the building, indicating where each 
object might be found. 

At about half 
of Ireland and the 


ast ten the Lord-Lieutenant 
Duchess of Marlborough, 
attended by their suite, arrived, and were conducted 
through the galleries by the Duke of Leinster, Lord 
Portarlington, Lord Gough, Professor W. F. Barrett, 
and Mr. Johnstone Stoney. In the galleries over- 
apart for refreshments, which 
plied on a most liberal scale, were stationed 
of the Royal Irish Constabulary and that 
rformed during 
th vocal and in- 


Neuf, ‘with two side 


looking the hall, set 


of the Royal Scots 
the evening a selection of music, 


We do not remember to have seen before so lar, 
a collection of interesting scientific objects brought 
together at a conversazione, and the grea 
the soirée on this account is due to the energy and 
rsevyérance of Professor Barrett, to whom, in con- 
junction with Mr. R. J. Moss, were intrusted the 
administrative arrangements of the evening. 


PutnmMan Stesprne Cars.—We are glad to obsurve 
that the Great Northern and North-Eastern Railway 

ies have at last resolved to follow the example of 
idland, and to introduce Pullman sleéping cars upon 
their lines. As a commencement they are now run- 
Bast Coast line between London and Perth. 
ion which these cars have given the public on 


the 
should afford suf 
all li 





the Midland Rail and 
=— they have worked, 
: St. Anne's, and 


over the Jacques Cartier, a river wildly turbulent in 
the spring of the year, but of no great depth, and 
o difficulty in the summer season. It is 
two openings respectively 154 ft. and 
164 ft. wide, with a single massive pier founded on 
a shoal rock in the middle. . The next’ stream, with 
high sandy banks of a most treacherous description, 
with thin soapy clay bands interstratified, is the Port 
of 150ft. each, and a 


by 


‘Rivers, and a mile from this it is«crossed by two 
bridges where Ile St. i 
channel, one of these structures being 1400 ft. and 
the. other :700 ft. in length from the island 
to the two banks. The railway crosses it again 
nearly three miles from its mouth, with five 
of 215.ft. each, which, founded in water 30ft. 
and running over seven miles an hour, was 
jcommenced and finished in eight. months, a feat so 
i considering the difficulties to be 
jencountered, the massive and permanent nature of 
'the works, and the extreme depth of the water 
during a great portion the time 
of the year the water ‘is 50 
some of the piers), that a detailed description of 
these foundations cannot be uninteresting’ The 
172 is a view of this bridge after 
or more than a month the works 
were nearly suspended in consequence of the riots 
in Philadelphia. The detail drawings on our two- 
ving of this week show the mode adopted 
the piers in deep water, plans and 
elevation of the superstructure, and a diagram 
strains on the different members of the ironwork, 
applicable not only to this, but: to all the other iron 
The © bridge selected 

for illustration is neither the highest nor the longest 
the line, but it represents the salient features 
the ‘other iron bridges; in the St. Maurice 
and the St. Anne’s bridges the most difficult ground 
for the foundations was met with, and the methods 
adopted to overcome these difficulties reflect the 
n the engineer-in-chief, Mr. Alex. 
Inst. C.£.,-who designed them, 
and upon the Honourable Thomas McGreevy, the 
contractor for the whole railway, who constructed 


Seven smaller brid 


» cylinders, 
shape and lateral weakness 
unable to resist the severe shocks from ice and 
timber which: are uuavoidable in these bridges,’ 
whilst from its rapid decay, and more especially:from 
estruction from forest and other 
fires, timber is now re as equally ineligible on’ 
e expense and loss of time 
in securing the foundations for stone abutments and or in the spring 
» in-depth on 


required heavier 


on this railway. 


with one or two-spans each 


ing of 80ft. over the stream, which 


rests on hmestone piers 70 ft. high above the water, 
and founded upon ‘the rocky bottom of the ‘river. 
The difficulty in this case was with the abutments, 
which, in addition to the bad material on which they 
stand, have to act as retaining walls against a heavy 
embankment behind them. - Passing 
smaller structures, at 52 miles from: Quebec, the 
great River St. Anne is crossed by two bridges, one 
over the main channel having six spans of 150ft. 
each, and the western = me being crossed 
single s of the same and pattern. 
boats waowend the two bridges was last year bridged 
by a long timber trestle work over the low island 
between the channels, and which is only ‘covered: 
with water in the spring of the year, but this has 
lately been filled up with earthwork, and now forms 
y solid embankment betweem the two iron. 


of from 85 ft. to 125 ft, on the same principle as the 
St. Maurice, carry the line over the streams’ inter- 
secting the flat countries of Berthier and L’ Assomp- 
tion to the river which gives its name to the latter of 
these two. This river; which has a course of over 
200 miles, is navigable for steamers to a 
distance above the railway crossing, the bridge 
consequently been kept at a sufficient. height to pass 
these and the river is crossed by.a magni- 
cent structure of one 215 ft. clear span: 
rivers, one of them navigabl 
tween this and the town of 
first branch of the Ottawa, called the Rivitre des 
Milles Isles is encountered. This has, or rather 

completed, four spans 
further along the course 

in bridged for the line be- 
ttawa by three spans, one of 


over some 


again intervene be- 
‘errebonne, whére the 


will have, for it is n 
of. 150 ft. each. Ten 
of this river, it is 
tween Montreal and 


This river, like most of the streams 


in this section of the country, is subject to an annual 
overflow from the back-water of the St. Lawrence 
called the “digue,” which raises their waters in the 
spring time about 10 ft. or 12 ft. above their normal 
level, and floods, in addition, a large extent of 
fertile land, part of -which, near Berthier, for three 
miles is crossed by the railway. Four miles from 
e only river requiring a: dra 


bridge for its navigation, is the 
time} view of the ‘east branch of the St. Anne's ‘is 
ing for the number of. the 
draw, which, however;. 
concealed by the high 


almost identical 
‘and for the revol 
this‘structure is so 





200 ft.. opening, and two side spans of 150 ft. each. 
The other branch of the Ottawa, called the Riviére 
du Prairie, is crossed on the Ottawa line by four 
Spans of 150 ft. each, atid. for the Quebec line a 
very heavy structure is desi 
spans of 250 ft. each, and 3000 ft. in length of iron 
trestle-work in 30 ft. and:40 ft. spans,-by 53 ft. in 
height.. ‘These four Ottawa crossings between the 
island of Montreal and the main land for the two 
railways to Quebec and Ottawa, involve the con- 
truction of a mile and a quafter: of. heavy iron 


i Going north =weatal ongaideot git of the Ottawa river the 


consisting of five 
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same class of iron bridges constantly occur to carry 
the railway over the different effluents of, the main 


river. The North Nation requirés an ope for its 
waters of 500 ft., the Rouge of 600 ft., the. Liévres 


of 450, and amongst numerous other streams, the 

Gatineau, itself a large river 400 miles in length, 

after passing under a fine bridge with four spans of 

900 ft. each, loses its individuality in the Ottawa 

100 miles above its confluence with the St. Lawrence, 

at the old Chapel of St. Anne’s, which again is 1000 

miles from the mouth of the St. Lawrence at the 

straits of Belleisle. 

After the decision was arrived at to use the general 
form of iron superstructure upon which these Telten 
are all built, the following general specification was 
sent to the leading bridge builders, and the tender 
of Messrs. Clark, Reeves and Co., of Philadelphia 
was finally accepted. 

General Specification for Tron Truss Bridges for the 
Quebec, Montreal, Ottawa, and Occidental Railway of 
Canada, Province of Quebec. 

1. The works comprised in the following specifica- 
tion are the furnishing of all material labour, 
plant, and implements required for the entire com- 
pletion and erection of the wrought-iron bridges on 
the above mentioned railway between Quebec, 
Montreal, and Ottawa, according to the annexed 
schedule. 

2. The bridges are to be designed for a single 
track railway both through and deck, of the 8 
shown in the schedule attached ;. they will have iron 
fioor beams and two longitudinal iron stringers 6 ft. 
apart between centres. = 

8. Tenders must be based upon the following 
general specification, and the strength of thé ma- 
terials and workmanship must be in strict con- 
formity therewith. 

4. Each manufacturer must submit details of his 
own system. It will be necessary to submit with 
each tender the following, viz. : 

1. Complete working drawings showing all de- 
tails on enlarged scale and dimensions of 

2. Diagrams of strains and calculations, and 
sectional areas of each member for comparison. 

3. Statement showing the calculated weight of 
each span, with the iron flooring complete, exclusive 
of cross-ties, rails, &c. 

4, Working specification in full detail, descripti 
of the plan, the character, and the quality of the 
iron proposed to be used, and the nature of the 
workmanship. 

‘General Specification. 

5. Each span of through bridge must have a clear 
width of 15 ft. between trusses, and a clear height 
above the rails of 18 ft. Deck bridge trusses to be 
not less than 12 ft. centres for spans of 125 ft. and 
pr pe and wider in proportion to length and height 
of truss. 

6. Each span according to length must be con- 
structed with a permanent camber of one twelve- 
hundredth of the span, and it must return to this 
camber after being tested with maximum loads. 

7. Each span must be constructed entirely of 
tough wee iron of the very best uniform quality, 
except joint and base blocks, which may be of cast 
iron of <ocer qupity. 

8. Each span must be designed for a maximum 
rolling load in addition to the weight of the bridge 
for 50 ft. spans, 4000 lb. ; for 100 ft. to 130 ft. spans, 
30001b. ; for 150 ft. to 160 ft. spans, 28001b. ; for 200 ft. 
and over, 2600 Ib., and all with a panel load of 


5000 Ib. per foot. 

9. The several members of each span shall be so 
proportioned that the iron shall not be exposed to a 
greater tensile strain than 10,000 lb. per square inch 
on the net section of the lower chords after deduct- 
ing rivet holes, and 6000 lb. per square inch on the 
diagonals or web system, unless such diagonals are 
entirely in extension when the strain may be 
10,000 Ib. 

10, The compression strain upon the gross section 
of the upper chords, struts and braces, shall not 
exceed 8000 lb. per square inch for members. not 
exceeding fifteen diameters, The compression in 
long members, exceeding fifteen diameters, to be 
reduced by Gordon’s formula, using 36,000 Ib. per 
square inch as the ultimate strength of wrought 
iron in compression, with a factor of safety of 5= 
7200 Ib. The length of struts and braces to be 
taken from chord to chord. 

11.-Iron used in compression and under trans- 
‘verse loads to be of approved texture, Iron used 
in tension to be double rolled and of an ultimate 
strength of 55,000 Ib, to 60,0001b.; no permanent 





‘set under 25,000 Ib. per square 
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by.2 in., or an: 


12; The Pog 
portance, the 
must done 


inch, 


shall 
the flat. 


instruments, and 
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for and make all tests, and: 
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uire for 
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14. No of materials or inspection during 
man 


the manufacturer from Sasponsibilley, and . the 


gineer shall. have: the 


en- 


at any time to reject 
the whole or any part ar Regent af Aafoutec 


15. The must be stric 
All 5 Te renee Cee 


no drifting allowed, the whole being subject to ri 
febpeition. during manufacture. — ae 


16, The whole work must, be arrazged and de- 
‘can retain water or moisture. 


signed so that no 


part 
17. Ample provision must be-made for expansion 
Scauaicn aeicel and abutments. . 


to rust, 


or fre 


maged parts, 
re-coated. 


aha: sooctre 


so soon as erected 
surfaces must be 


The whole, after erection, shall receive 


two additional coats of approved 


colour. 


19. The bridges will be tested after completio 
the following manner: They w 


locomotives from end-to 
tenders, not less than 60 


‘the works 
an pi. wader} 


all da- 
cleaned or 


i 


be! 


ion in 
ill be covered with 
end, weighing, with their 


1 60 tons each, and the deflec- 
tion at the centre shall not exceed one-fifteen 
hundreth part of the span. 





THE PRESERVATION OF IRON SURFACES. 
To THe Eprror oF ENGINEERING, 
dated 9th current, I have just 


S1z,—In your journal, 
read with Ht ba your remarks. 


for the preservation of 
twelve months ago, of 
of his patent, it % 






on Mr. 


at 





therefore 


Bower’s process 


here, my belief that-the hot blast would rtself raise 
the of iron to the desired temperature, and also 
furnish the requisite for the formation of the coat- 
ga hye artmedgorne: 4 

opinion was the experiment. The 
surfaces of the articles were to be covered with the 
ic oxide, and where the coating was it 
S ectly resisted the action of water or air : 
I 


the hot blast. 


bearing a 


Yours respectively, 
Carron, Falkirk, August 28, 1878. 


proportion to 


resistance 
the duration of time to which the surfaces were exposed to 
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IMPROVEMENTS IN LEVELLING 
INSTRUMENTS, 


To THE .EpiToR oF ENGINEERING. 
S1r,—From the description of an improved levelling 


tented in 


Dancer, of Ma given 


Fwy it would appear 


mber, 


tent was the substitution of fine lines ruled 
ove plate instead of spider lines in the eye 
telesco 


1877, by Mr. J.B. 


16th 
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am, Sir, your obedient servant, 
Tos. CusHING, 
Scientific 
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TESTING MACHINES, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MM. CHAUVIN AND MARBIN-DAREL, ENGINEERS, PARIS. 


f 
‘ 
oe 
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MM, Cuauvis et Martn-Darset, of Paris, have some- 
what numerous exhibits of their manufacture at the Ex- 
hibition, among the rest some testing machines of a type 
which they brought out in 1876, and which we illustrate 
this week by the engravings on the present and 
opposite . Their construction possesses several 
points of interest. The above engravings represents a 
60-ton machine for tension, compression, and bending, 
shown in the figure as arranged for bending stress. 
Fig. 2 shows the apparatus used fo: registering strains 
in the same machine when it is used for extension or 
compression. Fig. 3 is a machine for testing wire, and 
Fig. 4 a machine for testing paper, woven fabrics, or 
threads. All these machines act on the same principle, 
which may easily be described by the help of Fig. 1. 
Attached to the entablature of the machine, which is 
supported by three cast-iron and two smaller wrought- 
iron columns, is a cast-iron cover, slightly conical. 
Below this cover is a similarly shaped diaphragm, sup- 
ported round the by a ring of india-rubber so as to 
permit of its motion up and down. The diaphragm fits 
up into the cover so t only a small space is left be- 


tween the surfaces of the two. This space is filled up with 








water, all the air being carefully expelled from it. The 
lower portion of it is then put in communication with a 
bent tube filled with mercury the outer end of which is 
open and stands above the level of the top of the machine, 
as shown attached to the left-hand column in Fig. 1. It 
will be readily understood that under these conditions 
the separation of the diaphragm and the cover, i.¢., the 
pulling down of the former, is resisted by the atmospheric 
pressure from below. As the separation is effected the 
mercury passes from the tube into the space between the 
two surfaces, and the depression of the level of the 
mercury forms a measure of the amount of separation 
which has taken place, and hence of the force which 
must have been exerted to cause that separation. 
Underneath the diaphragm, and connected with it at 
the centre, is placed a lever, one end of which is fixed and 
the other attached to the object to be tested. In Fig. 1 
this attachment is made to a second lever carrying hang- 
ing links and knife-edges for the rail which is to be bent. 
The lower end of the test piece (or, as in Fig. 1, the 
centre of the bar to be bent) is connected to the upper 
end of a hydraulic ram, the cylinder for which forms part 
of the base plate of the machine. The ram and parts 











connected with it are balanced by a counterweight carried 
by levers, shown to the right of Fig. 1. The load is 
applied to the test piece, as usual, by simply pumping 
water into the ram cylinder, and so forcing down the 
ram. At the side of the column of mercury are scales 
on which the alteration in its level can be read, the one 
being marked in kilogrammes simply, the other in kilo- 
grammes per square millimetre. The scales are movable, 
so that the zero point can be adjusted at each experiment 
to the level of the mercury, which must, of course, alter 
with the weight of the piece to be tested. The scales are 
determined by calculation and verified by actual applica- 
tion of weight to the di Somewhat primitive 
apparatus is attached for recording deflections (Fig. 1) 
and alterations of length (Fig. 2). It is assumed, at 
least in the former, that the whole f the diaphragm 
is too small to be worth while m . The machine 
is made in four sizes, viz., 15, 30, 60, and 100 tons; the 
one exhibited at Paris is for 30 tons. 

The machine shown in Fig. 3 is for a maximum load of 
2 tons, the same type being also made for 5 tons and for 
10 tons, The entablature is aE hem by two 
columns only, and the effort is applied by hand gearing 
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; in it one of the 


lumns is made to inclose the mercury gauge. 


maximum load is 30 kilos. 
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could obtain. 
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compare with 


in the accuracy, and especially 


with certainty of the 
M. Chauvin et 


It certainly appears, 


however, that while such machines as those shown in 
Figs. 3 and 4 may be very useful for small work, yet for 


heavy testing, where practically 


the scales supplied 


work than for giving 


ence with this type of 


machine, and cannot therefore speak 
results to be obtained from it. 


the users cannot verify 


, such machines cannot 


hey are intended by their 


makers rather for rough general 
precise results, and for this p 


to its centre. The neat little machine for paper, 
We have not had any experi 
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(Fig. 4), is, of course, simpler still 
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many cases in which they will be useful. Their prices 


from the primitive apparatus for measuring strains at- 
seem quite moderate. 


Marin-Darbel have put into their machines, as well as 
tached to them, we imagine that t 


instead of by a pump: The lever under the dia 
is also dispensed with, the wire being attached di 
From this sort of work, however, which 
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FENBY’S HIGH-SPEED HORIZONTAL ENGINE, AT THE PARIS 


EXHIBITION. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS. 


(For Description, see Page 195.) 


Fig. 1. 





Fig .4. 

















STATIONARY ENGINES AT THE PARIS 
EXHIBITION.—No. IV. 
CROSSHEADS AND Piston-Rop HEaps, 

Amone the more important stationary engines 
exhibited we do not notice a single case of a piston- 
rod head forged with the rod itself, as is so common 
in marine work. The use of some form of separate 
cast-iron head, or else of a cast or wrought-iron 
crosshead, appears to be universal. The head is 
almost always secured to the rod simply by a single 
key, but Messrs, Sulzer Brothers use an adjustable 
key with double gibs, MM. Farcot employ a screw 
attachment in their large engine (see p. 70 ante), 
and Messrs. Galloway carry the rod straight through 
the head to secure it by a nutin front. In the en- 
gines in which double bar guides are used, adjust- 
ment for wear can be e only by lowering the 
upper bar ; in most of the larger engines, however, 
some other means are provided for taking up the 
wear on the surfaces, Several firms content them. 
selves with making the lower part of the piston-rod 
head (where marine guides are used) separate from 
the upper, so that it can be packed down when re- 

i In very many cases, however, a proper 
wedge or screw adjustment is fitted to the slippers, 
so that wear can be taken up without disturbing 
any of the parts. MM. Claparede and MM. Cail are 
almost the only firms who have thought it worth 
while to use brass sleepers, both s s being in 
almost ey case cast iron. MM. Fland et 
Cohendet, et Grandemange, and a few en- 
gineers (including one American , using double 
bar guides, make crosshead and guide-blocks all in’ 
one piece of cast iron, a form which at least has not 
the merit of lightness and elegance, although the 
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first named firm take advantage of it to give the 
connecting rod end a very long bearing. Messrs 
Artige and Co. (Paris) use a large cylindrical block, 
working in a bored = for a piston-rod head, 
and take up the wear by making the top half of the 
bored guide separate, and bolting it down on 
brass fitting pieces. The cylindrical piston-rod head 
is used also in a little engine of Mr. Fenby’s (ex- 
hibited by Messrs. Greenwood and Batley), which 
we illustrate above, and of which we give a full 
description on page 195 of the present number. 
The only large horizontal engine using a piston-rod 
head of the regular marine form is that of Herr 
Zimmermann (Buda-Pest); the head is, however, 
separate from and keyed on to the rod. 


GOVERNORS, 

Out of about eighty of the principal engines ex- 
hibited, disregarding, that is to say, the less impor- 
tant machines, we find that about twenty-four use 
simple Watt governors in a more or less modified 
form (loaded or unloaded), fifteen use Porter's 
governors, and nearly as many employ cro: arm 

vernors of some kind; three or four firms have 

tted their engines with Buss’s “‘ cosine” goveraors, 
but only two with the old pattern Buss governor ; 
three firms (all American) use Pickering’s governor, 
and two Proell’s, while the remainder use some form 
not included under any of these heads. There is 
only one important exception, however, to the use 
of rotating ball governors of some kind, at least in 
connexion with exhibited engines, a few other special 
forms are shown ately. The different forms of 
governor seem to be pretty fairly distributed between 
the different countries, We notice, however, that 
three out of the four principal Swiss firms use Porter's 
governor, the fourth using a cosine governor, 





while the English firms show probably more variety 
in the form of their governors than A other. 
Among the engines which use the Watt governor, 
pure and simple, are to be found all the French 
Corliss engines made under Mr. Corliss’s patent ; 
these engines are, in fact, practically the same 
throughout in all details, Two or three firms only 
use Watt governors loaded, like Porter's, with a 
weight sliding on the spindle. Several, however, 
use them loaded by a weight on the end of a lever, 
a point near the fulcrum of which is connected to 
the sliding sleeve. Among the engines fitted in this 
way are M. Cail’s Corliss engine, the engines of 
MM. Cail, Halot, and Co., and others. The weight, 
of course, can be shifted on the lever, so that the 
mean 8 of the engine can be altered within 
certain limits if required. In the Fourlinnie engine 
the rather unusual arran, nt is adopted of what 
is literally counter-weighting the governor. The 
sleeve is connected by to the inner and shorter 
arms of two levers, of which the outer and longer 
arms carry weights, the effect of the latter being, 
therefore, to diminish the loml on the governor. 
This load is very considerable, as it includes 
the weight of a heavy cam anda long hollow spindle. 
It seems a pity if such a construction should be 


ne , 
MM. Fareot are: one ‘¢€:the Grkis which adhere 
steadily to the crossed arm governor. The form in 
which hey ne eee 
of their engines which we pu “@ short time 
date 3° ty ee ee sliding on the 
spindle, and suspended below sleeve. Messrs. 
way have used also a loaded arm 
governor of the same type as that fi to the 


# Se ;age 73 ante. 
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engine which they exhibited at Vienna. ‘lhe weight 
in their case is a large disc resting on the top of the 
balls, which are made cylindrical, and carried on 
pins, so that they move outwards under the weight 
with as little friction as possible. Several other 
firms who use loaded crossed arm governors simply 
place the weight above the sleeve, as in Porter’s 
governor. MM. Chaligny and Guyot-Sionnest load 
their governor by a spiral spring encircling the 
spindle above the sleeve; the upper end of the 
spring is held in place by a collar on the spindle, 
by altering the position of which the speed of the 
engine can therefore be changed. Among English 
engineers — besides Messrs, Galloway — Messrs. 
Marshall, of Gainsborough (on their small engine)*, 
and Messrs. Woods, Cocksedge, and Co., of Stow- 
market (on one engine) both use crossed arm 
governors. 

As to the Porter governor it is, of course, un- 
necessary to say anything—it does not appear to 
have lost ground in the estimation of Continental 
engineers. Among the firms using it are MM. 
La! and Co., Lecointe and Villette, Weyher 
and Richemond, Windsor et Fils, the Fives Lille 
Cie., MM. Sulzer Brothers, Escher Wyss and Co., 
the Swiss Locomotive and Engine Works, Herr 
Skoda (Pilsen), &c. In our own section Messrs. 
Hayward Tyler and Co., and Messrs. Ruston and 
Procter, both use Porter governors. The Buss 

overnors (the old form and the ‘‘ Cosine’’), the 

roell and the Pickering governors, are all, as we 
have mentioned, represented at Paris, but not 
numerously. The former are too well known to 
need any description here. The Proell, some of our 
readers may remember, was working on the Béde 
engine at Vienna, and some separate ones were also 
exhibited there. It may be described perhaps best 
as a Watt governor turned upside down, with the 
sleeve prevented from sliding, and the piece to 
which the ball arms are attached (which is 
now, of course, at the dottom of the governor) 
allowed to slide. In this way the balls describe 
portions of elli which can be made to coincide 
very nearly with parabolic arcs, and the governor 
becomes very closely isochronous. It is shown at 
Paris on the engines of one French firm (Crespin 
and Marteau) and one Russian firm (Scholtze), in 
the latter case working the double-handed screw 
of a gridiron expansion valve. 

The Pickering governor, good as it is, does not 
seem to have made great headway out of America, but 
several of the small engines in the American Section 
are fitted with it, as similar engines were at Vienna 
in 1873. It consists of a rotating spindle (which 
may be horizontal as well as vertical) fitted with 
two rings, one fixed on and the other free to slide. 
These rings are connected by three or four springs 
—pieces of flat steel bent into a bow shape—to 
each of which a weight is attached at the middle, 
The governor is driven at a high speed, and the 
centrifugal force of the weights, acting against the 
resistance of the springs to further bending, pulls 
the free collar .alopg the spindle. In the little en- 
gines to which it is fit this simple form of 
governor is used merely to open some kind of 
throttle valve. 

There is not very much of special interest among 
the ‘‘unclassed” governors, Cazaubon uses a 
governor in form like a Porter, with a spiral sprin 
substituted for a weight, the spring being suuneed 
to press against an adjustable collar, as in the 
governor of MM. Chaligny. and Guyot Sionnest, 
already described. Mr. Wheelock, in the engine 
which drives the American machinery, employs an 
arrangement similar in principle to this, but places 
his apring horizontally between the two ball arms. 
He ohtalne, of course, the same¢ advantage as to 
alteration of the speed of the engine. 

Several firms use the Porter form so far as the 
arrangement of the links go, i.c., they attach the 
lifting links to the balls instead of to points in the 
ball. arms, so as to get the increased lift of sleeve 
but without using any load. M. Hermann Lachapelle 
uses an ingenious arrangement of linkwork, to ac- 
complish the same thing in a somewhat different 
fashion. In Messrs. Marshall's larger engine, Mr. 
Wilson Hartnell’s new governor, which we illus- 
trated some time back, and which has proved very 


successful in practical work is used, the valve gear 
employed being one which makes its wer- 
fulness. very ‘valuable. Mr. Char rown’s 


governor,} which is very similar to Mr. Hartnell’s, 





. Be goee 5. ont. 
See ENGINEERING, vol. xxii., page 474. 


is fitted to a small engine shown by the Swiss Loco- 
motive and Engine Works, whose large engine we 
have already illustrated. The “‘ Baxter” engine has a 
horizontal governor in which the ball arms are them- 
selves pieces of flat steel bent into pamte of aspiral, 
and several firms use horizontal spring governors 
of some more ordinary form for small engines. 
The smaller English engines are fitted with their 
usual governors, the Tangye governor, Globe 
governor, &c., which are well known to our readers, 
and which, therefore, we need not say more about. 

The most noticeable departure from usual practice 
in connexion with governors is in the engine ex- 
hibited by the Société Anonyme des Forges, Usines, 
&e., de Gilly (Belgium), which has a combination of 
steam and cataract pistons to work a cross expan- 
sion slide so arranged as to act automatically without 
any rotary governor at all. We shall have more to 
say about this in speaking of valve gears further on. 

Several other forms of governor are exhibited 
fo prem not connected, that is, with any engine. 
Of these we shall have something to say along with 
the other separately exhibited engine details, which 
are somewhat numerous, 





METALLURGY AT THE PARIS 
EXHIBITION.—No. II.* 
NICKEL— (concluded.) 
ARSENICAL ORES. 


Austria and Hungary.— Austria shows no nickel at 
Paris, but in the Hungarian department is to be 
found the interesting exhibit of the Zembery ores 
aes. M. Badoureau visited these mines, and 
tells us that nickel and cobalt are worked in lodes 
having two bearings, N. 70 deg. E. and N. 4 deg. W. 
He distinguishes three epochs or injections in the 
constitution of the lodes: 

}. Carbonate of iron and arsenical copper pyrites. 

2. Quartz, arsenides, and sulfo-arsenides of nickel 
and cobalt, 

3. Carbonate of lime and nickel ore. 

The lodes are interrupted by faults directed 
N. 42 deg. W. The ore exhibited is smaltite, con- 
taining from 3 to 5 per cent. of cobalt, and from 12 
to 22 percent. of nickel. These are evidently choice 
samples, for at Dobsina the percentage in some 
instances is as low as } per cent. In this case the 
mineral is allowed to stand until the appearance of 
efflorescent coatings should give a fairly correct 
idea of the amount of nickel contained. The gangue 
is composed of carbonate of iron, quartz, and car- 
bonate of lime, accompanied by hornblende and 
schist. The smaltite ore is sometimes potted with 
small quantities of copper pyrites. 

Spain and Portugal.—Several Spanish mines have 
exhibited samples of nickel ore. Some are in full 
working trim, others commencing only, but as many 
in our country are interested in Spanish mining, we 
shall note the information we have been able to 
collect. The ore obtained is Sepeed pleceely to 
England, and as yet, no metallurgical attempt has 
been made to treat nickel ores in Spain. 

D. Julio Despecher exhibits cobalt ores that 
are often accompanied by sulpho-arsenides of 
nickel in small quantities, taken from the Baronia 
mine, not far from St. Juan, The lode cuts the 
transition slate. The amount of ore raised and ex- 
ported yearly is about 200 tons. D, Eduardo 
Bonaplata shows ore from El Correo mine (Baileu 
district). His rich lead mines are composed of four 
lodes in the granite. Their average bearing is N. 
70 deg. W. ‘They are traversed by a cross lode, 
N. 70 deg. E., where sulpho-arsenides of nickel are 
found in sufficient quantity to be worked and shipped 
to England rid Carthegina. The Carrabraca mine 
(Province of Granada) shows sulpho-arsenides of 
nickel, but the mine is as yet of no importance. 4% 
D. Antonio del Diestro y Lastra works two 
groups of nickel and cobalt deposits in the province 
of Oviedo. The first group. is composed of the 
Dos Amelias, Esmalte, and Antonia mines, where 
north-south lodes in a vertical position, contained in 
the mountain limestone, are split into a number of 
small veins of a most i nature. Sulpho- 
arsenides containing 8 per cent. of nickel and cobalt 
where the percentage of nickel and cobalt is as 3 to 
1, constitute the principal ore. The gangue is com- 
posed of carbonate of lime, with small quantities of 
quartz. 





* An error occurred in our last article on Nickel (see 
170 ante, in the second columm and line from 


The second group is formed by the Santa Amelia 
and Luisina mines, but the features are precisely 
those of the first group. Three samples of ore 
from these mines gave the following results : 











ood A. B. C. 
Antimony oe | 0.645 1.439 0.302 
Arsenic .. ne 16.774 5.752 3.015 
Sulphur ... 6.841 7.636 3.716 
Nickel 13.087 5.831 3.207 
Cobalt ies | 5.802 2173 1,124 
Iron one ve «| 3.409 4.830 4.490 
Copper ... . 2.156 1.677 2.475 








Besides the lodes first mentioned a horizontal 
formation of black slate (carboniferous), varying 
in thickness from ] in. to 12in., is worked and 
found to contain 2 per cent. of nickel and 2 per cent. 
of cobalt. It is hard to say in what state the 
minerals are found in the slate, for the latter has 
all the appearance of an ordinary black schist. 

Portugal only shows a few samples of nickeline 
from the Zelhadella mine. Similar ores have been 
found in small quantities, in the Pulhal lodes of the 
same district, They are all east-west copper lodes in 
granite, 

Perou.—In M, Raimondi’s interesting collection 
of Peruviau minerals some fine samples of nickeline 
and other ores are to be seen. They are all from the 
Rappi mines in the district of St. Miguel (Prov. 
de la Mar). . 

United States —We are informed that nickeline 
occurs with cobalt ores on the borders of the Lake 
Superior. 

New Caledonian Silicates—When the name gar- 
nierite was given by Professors Dana and Liverdsidge 
to the mineral discovered in New Caledonia by M. 
Garnier, some mineralogists suggested that it was 
giving a new name to what was already known as 
pimelite. Although the subject has been discussed, 
no satisfactory or decided result has been come to, 
M. Garnier and his friends holding that garnierite 
is a distinct mineral and others that at most it is a 
variety of pimelite. M. Gillet (Paris), in a paper 
read last year to the Société des Sciences Indus- 
trielles de Lyon, argues in favour of the new 
mineral, and says that whereas pimelite is a hydrated 
silicate of nickel alone, garnierite is a hydrosilicate 








of nickel and magnesia, He compares the minerals 
as follows : 
Pimelite. 

a = Oxygen. | Relation. 
Silica ‘ 35 18.70 8 
Alumina we 5 3.30 1 
Protoxide of Ni ... 15 3.20 
Oxide of iron . 5 1.11 1 
Magnesia ... 1.5 0.60 
Lime cal sis ot 0.5 0.14 
Water sla a es 38 33.80 15 














Formula: Al Si?+2 (Ni, Fe, Mg, Ca) Si?+15 H. 








Garnierite. 
— _ Oxygen. | Relation. 

Silica wil Be | 41 22 2 
Protoxide of Ni ... Ps: ae 4.07 
Magnesia ... a ..| 16.40 ae 1 
Alumina ... ies «| 0.60 0.28 
Lime ide ... | vestiges 
Water... ove .- |, 20 18 4 
Gangue ... tee ot va 














Formula: (Ni, Mg, Al) Si?-+n H. 


7, formula for garnierite is (Mg, Ni)'® Sit 
+3 H. 

M. Garnier has recently modified it into 
(Mg, Ni) Si+n H. 

It is difficult to establish a decided mineralogical 
formula ro a mineral es. — Fee much wonlen 
position. No two samp: ve the same pro 
of iron, lime, alumina, chrome, cobalt, and copper, . 
and no defined one. form, or crystallisation has 
appeared to decide the difficulty. “The cone of 
mixed and combined water also varies considerably ;. 
the mixed water from 5 to 12 per cent,, and combined 
water from 5 to 1l per cent. The same ore .has 
also been called nomueite. ‘ . 

M. Garnier observes that the two oxides of nickel — 





). For * smaltite’’ read ‘‘ white michel (nickeliferous 





See ENGINEERING, vol. xxii, page 502. 


smaltite).”’ 


and magnesium. to no given proportion, He 
notes, however, that the total amount of oxygen in, . 
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he two oxides is always half that contained in the| A large amount of ore shipped is so friable that | Wheels: ft. » in. 
‘ilies As the proportion of oxide of nickel dimi- | it is at once reduced to sandy powder. The frag- Diameter over tread... ws ;. ry 
nishes, 80 does the mineral’s colour lose in shade and | ments, if examined, are found to be composed of : rs of bess sis 0 1004 
intensity. When the oxide of nickel has entirely} 1. Particles of pure and compact ore. Length of boss fs ga 0 79 
given place to magnesia, the green disappears, and| 2. Pure orecoating, isolated nodules,or fragm ents Width of inner tyre ... 0 3.93 
the mineral becomes of a yellowish white. This | of conglomerate composed of serpentine débris. vy tyre we ass 0 5.1 
“‘garnierite without nickel,” as M. Garnier terms| 3. Magnesian clay coloured green by silicate of ses ey ang tyres : as 
it, contains : nickel. Distenss bobeean tamer bles cliques 6 BAB 
Oxygen. 4. Ore contained in cavities of a millstone for- Weight of a wheel without .. 418 Ib. 
Silica... 41.80 12 mation, in connexion with the tine rock. 3 pair of wheels he fn tyres 
———— ~ “= “ 5. Ore in thin coatings between leaves of pure andaxle =... ws ws es 2189 
Water. wee 20:89 «= 18.12— Silica. Lrombaeerscunies oo MG Sted 
"Formula : (Mg* Si?+-n H) Black oxide of cobalt sometimes forms thin veins], 1:15, orzes : : 
Taking this as a starting point, every shade through the massive ore. It is also seen in small Width of plates » 2.95in, 2.95 in. Springs. 
of green is observed as the oxide of nickel “— and stains. but littl ss = mpd te8 oe my —s — 
increases in the mineral, Examining the contents here remains but led to say of the exhibits - Tenet ot plate 
of a sample of the deepest green shade, we find that a of ho — se aaah ore. i ——_ ilenent ing 
at the other extremity of the scale, the oxide of |™° on a M. Christof a soa thn 4 points we = oes 4F6. 7.1 in. 3 £6. 3.4 in. 5 ft. 8.9in. 
nickel has almost entirely taken the place of the mineral, an - _Cartstote ees t, 1) Span unloaded ... 4 ft. 5.3 in. 8 ft. 2.2 in. 5 ft. 4.2 in. 
magnesia. Thus: some cases, garnierite will stand being cut and ber a nares $9in. 18 in. 
Oxygen. | Polished. He exhibits two blocks that are most| Deflection per ton of j 
i ns 5 44.40 23 68 effective, as well as a few small stones that are rad ... we aire. 1lin, 3.3in. 
Oxide of nickel 38.61 8.24 worthy of a jeweller’s attention, woe Pyrageer “vs » Fane Ib, 215.6 Ib. 
Protoxide of iron 0.43 0.10 In the colonial French section the Néew Cale-] “OSG. cue Carriage wilhiow BE to 
Alumina 3 donian exhibit is rich in nickel ores as well asin all] Weight of heating apparatus ... 1980 Ib. 
Maenesia 3.45 bg rocks connected with the serpentine formation. The frame of the carriage is wholly of iron, and is 
Water ... 10.34 9:19 Both M. Garnier’s and M. Heurteau’s collections | similar in construction to that of the first-class car- 


In 1863, M. Garnier was sent to New Caledonia 
by the French Government to report on the mineral 
wealth of the island. When he returned, bringing 
with him samples of the mineral that now bears his 
name, he had no idea that it existed in any workable 
quantities. In 1873, M. Heurteau was sent on a 
similar errand, and his report to the Ministére de la 
Marine (published in a separate pamphlet) contains 
a most interesting and complete description of the 
geological formation of New Caledonia. An exten- 
sive serpentine rock constitutes one of the most 
striking features of the island’s structure. Iron, 
chrome, and nickel ores are found in connexion 
with this formation. In 1863, M. Garnier had al- 
ready remarked peculiar green coatings in the 
cracks and fissures of the serpentine. What was 
afterwards called garnierite was then supposed an 
accidental mineral, of no industrial importance. 
M. Heurteau gave the question every attention, and 
was fortunate enough to discover veins of two and 
three inches, of perfect regularity, and entirely 
filled by magnesian clay and nodules of green 
silicate of nickel. In his report he states that this 
circumstance made him suppose that larger veins, 
as workable lodes, were to be found where mining 
operations could be carried on with profitable results, 
In 1874 the first regular lode was discovered, 
cropping out on the §$.E. side of the Mont d’Or 
hills. Its bearing is E.W. The width of the 
fracture about 4 ft. The mass of the lode is com- 
posed of fragments of serpentine fallen from the 
walls, imbedded in a mixture of silicate of nickel 
and magnesian clay. The serpentine fragments re- 
present one-half of the lode, the rest is nickel ore. 
At a short distance from the first a parallel lode 
was found containing garnierite in cavities of a 
cavernous quartz formation (roche siliceuse clois- 
orniére) described by M. Heurteau. 

Other mines were soon discovered, not only in 
the Mont d’Or neighbourhood, but also in the valley 
of Dumbéa, and on the east side of the island, in the 
districts of Kanala and Onajlon, Opinions are 
divided as to the origin of these oxidised deposits. 
Mr, Heurteau considers’that they are simply the 
surface portions of sulfo-arsenide lodes, and in favour 
of his opinion states that copper pyrites have been 
formed with garnierite on more one occasion. 
M. Garnier is of opinion that the ore is contem- 
porary with the magnesian rocks, and admits that 
garnierite and silica were deposited by hot waters 
containing these substances in dissolution. He does 
not believe that any change of composition will be 
met with in depth. The ore, as we have said before, 
varies considerably as to its percentage of water. 
This percentage seems to influence, in a great mea- 
sure, the de of hardness of the mineral. Mr. 
Christofle establishes the following division in the 
ores he imports : 




















. Percen‘ Percentage 
Emerald green Hard "20 5 
Yellowish Green} Friable 12 to 15 10 to 15 
Blueish white Redrieed i to 6 to 8 22 
pow acer uncer 
finger pres- 
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are most interestin; 
more especially to 
of the island. 
Besides these there are several exhibits of iron, 
chrome, cobalt, copper, and nickel ores, representin 
mines in different stages of development. We nee 
only mention Mr. John Higginson, who has taken 
a prominent and active part in the development of 
mining industry in New Caledonia. e shows 
nickel ores from the Betair and Bornet mines. 


and instructive. They refer 
e general geological formation 





RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION.—No II. 

Besides the first-class carriage described in our 
last article, the Eastern Railway of France exhibit 
also a third-class carriage fitted with a special 
arrangement of heating apparatus of which the 
company own the patent. Of this carriage, which 
was constructed at the works of the company at La 
Villette, we publish engravings on page 192 of our 
present issue, and from the views, Figs. 1 to 4, there 
given, it will be seen that the i is four- 
wheeled, and has five compartments, compart- 
ment accommodating ten passengers. As in the 
case of the first-class last described the 
body has been made as wide as possible, and 
the seats are thus roomy. The principal dimensions 
of the vehicle are as follows: 


Frame: ft. in. 
Total length of carriage over buffers 26 3 
»» Width over footsteps ... ee ae 
Length of frame over headstocks ... 22 11.6 
ee eadstocks ... ve oe 8 83 
Height of top of soles above rails ... 8 9.7 
mn centres of buffers above 
rails... bed aa Ged dive 8 49 
Distance apart of centres of buffers... 5 74.3 
.”? ” safety 
chains ... sai es eve 2 12 
Wheel base ss ma A wo MSS 
Transverse distance between horn- . es 
wes 
‘otal length over cornices «. .««. 26 0.6 
Length outside at top ... ins oo £2 “RS 
BS an waist rails ... ow 24 1 
a +s - en . 2B 55 
»» inside at waist rails ... on a ae 
Width outside at top ... das 9 3 
ie -- rails .., 9 23 
i », bottom 4}... 8 7.1 
»» _ inside at waist rails ... ns 8 83 
Height outside at sides oo 6 Clos SCG OS 
pe » centres 5 ; 6 10.7 
»» inside at sides ... 6 12 
bs +» centre 6 6.1 
Width of doors ... ‘ie ga. 3. SB 
ae eee “re ee oh 5 9 
— of sheet-iron forming on 
Thickness of zincfor roof No. 14 gauge 
Length of each compartment between 
partitions eee eee eee eee $ id 
Agles : sila ee 
Diameter at centre ... & 0 4.72 
” inside wheel seat dee 0 5.81 
+>. at wheel seat ma : : 7) 
’ eee oon -- 
Length of beurngs™ Boas Shoe ae 
between centres of bearings 6 44°’ 
Total OF rashes 4 De SOF LO OS rae 
Weight of each axle ...: é' | -44O-Tb. « 





riage described in our last article. It is, however, 
somewhat shorter, it being the standard frame 
adopted by the company to carry not only the type 
of third-class carriage now under notice, but also a 
type of first-class iages with three compart- 
ments having bodies 23 ft. 3}in. long, second-class 
carriages with four compartments and bodies 
23 ft. 74in. long, and luggage vans with bodies 
23 ft. 4.3 in. long. To accommodate these various 
types of carri , the only modifications made in 
the frame are changes in the position of the foot- 
steps, and of the spring-hangers, the positions of 
the latter being altered to suit the different springs 
employed for the several classes of vehicles. 

‘he frames consists of soles of J section, 8.66 in. 
by 3.93 in. by 0.39 in., headstocks of channel sec- 
tion, 8.66in. by 2.75in. by 0.39 in., three interme- 
diate transverse bearers, also of channel section, and 
4.5in. by 1.96in, by 0.47in.; and four diagonals of 
$.14in, by 1.96 in. by 0.31 in. angle iron, these latter 

ing over the tops of the transverse bearers, and 
the whole being well connected by corner brackets 
and et plates. The axl , Which are 
bolted to the frames, are 1 in. thick. 

The axle boxes are made for oil-lubrication, — 
contained in the lower part of each box g 
ressed up against the axle by a spring, and the 
back of the box being closed by a collar of leather 
or felt made in two parts with crossed joints, The 
box is made in two parts held together by a couple 
of bolts, the joint being made by the interposition 
of a leather ring. The guides are on the upper part’ 
only, and they are made so as to give each axle- 
a play in the hornplates of 0.12 in. in each direction 
transversely (the total side being 0.24 in.), and’ 
0.16 in. ina direction icular to the axle. The: 
particulars of the springs are given in the 
Table of dimensions above, and the arrangement of 
the links and hangers is shown by our engravings. 
The spring links and pins we may mention are all 
case-hardened. 


| which passes over and the other under, the draw 
and buffer springs, buffer are inde- 
pendent from the draw springs, but when in place 
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THIRD-CLASS 


CARRIAGE FOR THE EASTERN RAILWAY, AT THE 


PARIS EXHIBITION. 


CONSTRUCTED FROM THE DESIGNS OF M. REGRAY, ENGINEER-IN-CHIEF. 


Fig.1. 
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by 1 ft. Qin. wide, the great width of the carriage 
over all giving seat room, The total interior 
area of the carriage at the level of the bottoms of 
the windows is 205.8 square feet, this giving an 
area of 4.12 square feet per passenger, while the 
cubic capacity per passenger is 25.9 cubic feet. The 
weight of the vehicle without the heating apparatus 
is 374 lb. per passenger, or with the heating appa- 
ratus 414 1b. per nger, 
The bottom sides, end and intermediate bars, and 
cant-rails are of oak, while the door and corner | 
= and rails are of ash, and the lining of pine. | 
panels are of sheet iron 0.06 in. thick, and as in | 
the case of the first-class carriage described in our | 
last article the plates extend the whole height of the | 
body and the joint covers are of iron. It will be | 
no that there are no side lights, the carriage | 
being lit by the door windows only. The roof is 
covered with sheet zinc No. 14 gauge, laid with 
folded joints and secured by iron cover strips which 
are screwed to the roof sticks. The floor of the 
is double, as shown by the sections Figs. 1 and 4 
seats are of a very comfortable shape, as 
shown by Fig. 1, and the backs are provided with 
division pieces, which fix the position of the centre 
mger on each seat, an arrangement which 


passengers only. Wooden shelves fixed in the 
position occupied by the nettings in carriages of a 
superior class serve to acco’ small " 
The Pame apparatus with which the iage is 
is . a t which has been extensively 

the 
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Railway Csneees. and 
J t 


has been named the shermosiphon. con- 
i a small boiler fixed outside the frame on one 
shown in Figs, 1 and 4, and connected to an 
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gement of pipes and heaters, which warm the 
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carriage. The boiler is of cast iron with an internal 
fire, and its construction is shown by the detail views, 
Figs. 9 and 11, page 193. The bottom of the 
fireplace is closed by a —_ fire , and the top 
by a cover fitted with a hopper for the fuel. The 
engravings show the whole arrangement clearly. 
The chimney is led off from the boiler obliquely, as 
shown in Fig. 4, and traverses the body of the car- 
riage between two of the compartments, as shown 
in the plan Fig. 2. The boiler, we may add, is 














coated with felt, which is protected by a casing of 
sheet iron. 

The water, heated to about 212 deg., passes off 
from near the top of the boiler to two galvanised 
iron branch pipes, which distribute it to the heaters 
at the bottom of the carriage, these ae 
made with § bends to give the necessary flexibility, 
and to allow of expansion and contraction. Jo 
insure the equal distribution of the heat, the boiler 
is placed near the centre of the vehicle. One of these 
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ipes is furnished, at the end of the carriage, with a 
iicesl through which the boiler, pipes, &c., can be 
filled, a three-way cock being provided so arranged 
that when the filling is completed any water remain- 
ing in the funnel can be run out so as to prevent 
trouble from freezing. 

The heating is effected by cast-iron ‘‘chaufferettes” 
recessed into the floor of the carriage midway 
between the seats, as shown in Figs. 1, 2, and 4, on 

age 192, and Figs. 5, 6, 7 and 10 above, these 
atter views showing their construction in detail. 
The ‘“ chaufferettes” extend the full width of the 
body, and the hot water from the boiler enters them 
at one end,and escapes at the other into the return 
line of pipes, the connexions at the outlet and inlet 
ends being shown by Figs 5 and 6. The return 
pipes communicate with the bottom of the boiler, as 
shown in Fig. 4, the pipes from the two ends of the 
carriage uniting intoasingle branch. To insure the 
‘‘ chaufferettes” being cleared of air when the appa- 
ratus is filled with water, each has connected to its 
side a small pipe which is carried up under the 
adjoining seat, as shown in Fig. 1, and is then bent 
over and carried down through the floor of the car- 
riage, its ends being enlarged so as to prevent the 
pipe from forming a syphon. 

To accommodate the expansion of the water which 
takes place, when it is heated, there is provided under 
one of the seats of the central compartment a small 
tank which communicates with the line of pipes. 
The position of this tank is show by Fig. 1, page 192, 
and its construction by the detail view, Fig. 8, 
above. The excess of water caused by the ex- 
pansion rises up into this tank, and the latter being 
open to the atmosphere it is impossible for any 
excess of pressure to occur in the boiler or system 
of pipes. 

The system of heating apparatus we have been 
describing has been in use on the Eastern Railway* 
during the winters of 1876-7 and 1877-8 upon six 
main line trains, and it has given every satisfaction, 
a temperature of about 18 deg. above the external 
temperature being maintained, or say a temperature 
of from 46 deg. to 50 deg. Fahr, with the thermo- 


aia We may bey vg oo this mages of heating is the 
e recommen y M. Regray, the engineer-in-chief of 
9 Eastern a in his oat be bl]: ~ 





way which we review: 
Page 420 of our twenty-second volume. ty 








RAILWAY CARRIAGE HEATING APPARATUS, AT THE PARIS 
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meter in the open air standing at freezing point. 
The arrangement also maintains a temperature of 
from 122 to 140 deg. Fahr. under the feet and the 
fire of the heating apparatus can be attended 
to without opening the carriage door. On the 
other hand, as M. Regray points out, the arrange- 
ment involves a few inconveniences, namely, that 
each vehicle has to be provided with a fire, that the 
water in the pipes is exposed to freezing, and that 
there are a number of joints to keep tight. Prac- 
tical experience, however, appears to show that 
these inconveniences are not of importance, and we 
are informed that the fires have always been kept 
alight regularly, that there has been no case of 
freezing up, and that the cost of maintenance has 
been very inconsiderable. The cost of fuel for 
warming a third-class carriage, such as we have been 
describing, is stated to have averaged but 4d. per 
hour. As will be seen from the engravings we have 
given, the details of the warming apparatus we have 
been describing have been well worked out. 

In addition to the first class and third class car- 
riages of which we have already spoken, the Eastern 
Railway Company exhibit at Paris what they term a 
“ wagon dynamométre,” this name, however, 
scarcely giving a fair idea of the vehicle. It is in 
fact, a large van fitted with an admirably contrived 
system of apparatus by the aid of which a great variety 
of experiments on train resistances, &c., can be 
carried out, Thus not only do the arrangements 
indicate and record the speed and the pull on the 
drawbar, but they also enable the work done in the 
cylinders of the locomotive to be ascertained. By 
an exceedingly ingenious apparatus it is rendered 

ssible to take in the van ilself indicator diagrams 
ston the locomotive cylinders, the taking of the 
diagrams being thus free from the numerous incon- 
veniences and discomforts incidental to carrying out 
such experiments in the ordinary way. The means 
employed to take the diagrams accurately at any 
desired distance from the engine cylinders are 
characterised by high ingenuity, and possess great 
scientific interest. They are, however, scarcely 
connected with rolling stock construction, and we 
therefore propose merely to mention this experi- 
mental van here, and to leave its construction aud 
that of the apparatus which it contains to be illus- 
trated and described in an independent article, which 
we shall shortly publish, 
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THE GRAND TRUNK RAILWAY OF 
CANADA. 
Tue Grand Trunk Railway of Canada has been 
since its completion one of the most unsatisfactory 
investments in which British capital has ever been 


locked up; it has been — a mortification to 
Canadians as a stigma on the country and an injury 
to its credit; and it has discouraged other more 
promising speculations that would have been an ad- 
vantage to the district and a profitable employment 
for capital. Although Canada contributed over 
two-fifths of the necessary funds required for its 
original construction, 3,111,000/. out of 7,474,000/. 
the contract price, she has had no voice in the 
management of its affairs, and has not unfrequently 
had the mortification of seeing the principal energies 
of its direction devoted to fostering American 
business, ports, and enterprises, in preference to her 
own more direct and important interests. The 
railway is 1388 miles long, wholly a single track 
with turnouts at the stations, and its total capital 
account now amounts to about 31 millions sterling ; 
but as 374 miles of this is held under different leases, 
the expense of their construction not appearing in 
these accounts, the portion included in this total 
averages something over a nominal cost of 30,000/. 
per mile, although the original contract was only 
about one-third of thatamount, The gross earnings 
are on an average under 2,000,000/. per annum, 
nearly 80 per cent. of which is absorbed in working 
expenses ; 220,000/. a year is paid as rental of the 
leased lines, and 1806,000/, in interest on equipment, 
postal and other bonds, leaving sometimes a small 
margin for the first preference shareholders, but 
as yet, the great bulk of the capital has been un- 
blessed with any return. 

When the prospectus first appeared in 1853, a 
dividend of 11} per cent. was confidently predicted 
on the ordinary shares, and the first issue of these 
went off at a premium of 1/. and 2/. per share, which 
after returning nothing for 25 years are scarcely 
saleable now at a discount of 93 per cent, from the 
price then paid for them. It has been the fashion 
fora number of English papers almost from the 
opening of the railway to constantly expatiate upon 
its improving prospects, and marvellous resources, 
and as each year’s results falsified the predictions of 
the previous one, to point out the temporary cause 
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of the disappointment with renewed assertions of 
its dawning prosperity in the immediate future. 
It was moreover held that if this ¢ trunk line 
were not a commercial success nothing else in the 
same country could be, and even the Zimes has 
often lent its powerful pen in opposition to Canadian 
investments, and to the injury of Canadian credit, 
under the mistaken idea that this railway was the 
factor to be used in all calculations of Canadian 
finance, and that so long as this undertaking were 
unremunerative any other railway must of necessity 
be a failure. 

The large proportion of the expenses to the re- 
ceipts has been generally alleged as the main cause 
of the non-fulfilment of the original expectations, 
and the difficulty of reconciling this with the experi- 
ence of other railways has been attributed to the 


country, the climate, ment, and extrava- 
gance of the executive, or cegtiing, in fact, but the 


real cause, Sir Henry Tyler, in his address at the 
last half-yearly meeting, went fully into the subject, 
and in proving that these expenses are not un- 
iamonelan high or extravagant, exposes the fact that 
the trouble lies not in the traffic being wastefully 
conducted, but that the business when done is un- 
remunerative. He points out that the receipts for 
the freight carried, taken per ton per mile for the 
last six years, had gradually decreased, so that, 
although a very much larger volume of business was 
each year being transacted, the beneficial result was 
rendered nugatory by a corresponding decrease of 
prices. He explains the whole position by the 
statement that had the average rate of remuneration 
for freight carried for the preceding half-year been 
only $d, per ton per mile, there would have been 
realised an additional profit of 179,000/., sufficient 
to have paid a full dividend on the first preference 
stock, and a on the others, and that if 
even the low rate of four-fifths of a penny per ton 
= mile, the average of the East Indian Railway, 

ad been received, it would have left a profit of 
700,000/. over what was actually earned, giving a 


- 6 per cent. dividend all round, and leaving a hand- 


some balance. This attractive and explanatory 
calculation supposes, however, a state of affairs not 
likely to be restored. The traffic obtainable may 
be practically unlimited, and the price mentioned 
may be obtained, but not both at the same time. 
There may be either a very large traffic at a low 

rice, or a less quantity at a larger price, and the 

rand Trunk management probably under-estimated 
their relative powers of endurance in the competi- 
tion, when they chose the larger quantity with the 
accompanying reduction in rates, as the end to be 
obtained. At all events they have come out of the 
fight a little worse off than their opponents, and 
apparently without learning that experience which 
in this instance has been too dearly bought. To 
illustrate the complex working of this heavy through 
freight, which has produced these low rates, and 
to endeavour to prove where the rock lies on which 
this large amount of business has had the profits 
wrecked, we may single out the heavy beef, pork, 
and grain traffic from Chicago to the Atlantic sea- 
board, principally for shipment to England by the 
steamers. 

From Chicago there are five railways that have 
been engaged in this competition for the European 
trattic, these five again ramifying int» almost parallel 
lines in the long distance to the ocean, forming 
altogether fourteen different routes, by all of which 
this western produce has been shipped. Beginning 
with the most northernly, as they leave Chicago, 
these are : 

1. Michigan Central Railway to Detroit. 

9. Michigan Southern to Toledo and Buffalo. 

3. Baltimore and Ohio to Baltimore direct. 

4. Pittsburgh, Fort Wayne, aud Chicago to Pitts- 
burgh. 

5. Pittsburgh and Cincinnati, the ‘* Pan-handle 
route,” to Cincin ati. 

Of these the last, two belong to the Pennsylvania 
Raiiroad, who thus have a duplicate system from 
Chicago direct to Philadelphia and New York. 
No. 3 is similarly a main through route frem Chicago 
to Baltimore, and the Michigan Southern is owned 
and controlied by the New York Central, being 
their main line from Chi to New York and 
Boston. The line forks as it approaches Lake Erie, 
one branch going to Monroe and Detroit, where it 
crosses the Detroit river by a ferry to the Canada 
Southern, which, after a course through Canada of 
229 miles, rejoins the former line at Buffalo. The 
other branch keeps on the south shore of Lake Erie 
direct to Buffalo, but is somewhat longer. At 


Buffalo both join the New York Central from that 
city to New York and Boston, and both these lines 
are owned by the same parties who rule the New 
York Central, all three being practically under the 
same management, 

The first of the Chicago lines, the Michigan 
Central, has been therefore the only one hitherto 
independent of the Eastern Companies. This line 
crosses the Michigan penipsula, 284 miles wide, to 
Detroit. Three miles from that city it intersects 
the Grand Trunk, the main line of which, 861 miles 
long, commences at Detroit, and runs through 
Canada to Portland, in the State of Maine. Oppo- 
site to Detroit, across the river of the same name, 
is the terminus of the Great Western of Canada, 
and a third railway runs from Detroit to Toledo, 
connecting with the Canada Southern, and the 
Michigan Southern. The Grand Trunk from 
Detroit runs, in the State of Michigan, 62 miles to 
Port Huron, when it crosses the river to Sarnia, 
in Canada, and at Stratford, 80 miles further, 
divides into two branches, the northern line 
going to Toronto, Montreal, and Portland, the 
southern line running to Fort Erie on the Niagara 
river, where, in company with the Great Western 
and Canada Southern, it crosses to Buffalo over the 
New International Bridge. The Great Western, 
after the ferry from Detroit, divides at a point 80 
miles from that place into two parallel arms to the 
Niagara river, which it crosses, one by the suspen- 
sion bridge to a junction with the New York 
Central, the other, the “air line,” as before men- 
tioned, by the international bridge to Buffalo. 
From Buffalo there are several outlets for the traffic 
to New York, but the New York Central and the 
Erie are the prominent ones. Furthermore, at 
Montreal, the Grand Trunk divide their traffic with 
the Vermont Central to Boston and New York ; and 
at Albany the New York Central send their Boston 
traffic off by the Western Railway. This gives us 
the following fourteen routes, by all of which, be- 
sides a number of other minor ones, the Chicago 
traffic has been sent to the Atlantic steamers : 


miles. 

1. Portland by Grand Trunk and Michigan 
Central ... nae vm aii one 1139 

2. Boston Michigan Central Grand 
Trunk Vermont Central ed 1° 1171 

3. New York by Michigan Central Grand 
Vermont Central nar Ant pia 1249 

4. Boston by Michigan Great Western 
and New York Central ite = 1018 

5. Boston by a Southern, Canada 
Southern, and New York Central ... 1011 

6. New York by Michigan Central, Great 
Western, and New York Central ... 962 

7. New York by Michigan Central, Great 
Western and Erie = os bes 932 

8. New York by Michigan Central, Grand 
Trunk and Erie me we ne 959 

9. New York by Michi Southern, Lake 
Shore, and New York Central 4 980 

10. New York by Michigan Southern, 
Canada Southern, and New York om 


Central ... deo aa es ssa 
11. New York by Pittsburgh, Fort Wayne, 
and Chicago... at - oe 914 
12. New York by ‘‘ Pan handle” route ... 936 
13. Philadelphia byPittsburgh, FortWayne, 
and Chicago __... je A eye 824 
14. Baltimore by Baltimore and Ohio __... 839 
The Erie Railway, being on an exceptional gauge, 
the Great Western and Grand Trunk cannot utilise 
their connexion with this road at Buffalo, and the 
Grand ‘Trunk has had an additional reason in not 
pressing this route (No. 8), as by it their mileage 
on through freight to New York would only be 
255 miles, whilst by the Vermont Central it is 588 
miles, taking off the foreign mileage at each end. 
The three Canadian lines, Grand Trunk, Great 
Western, and Cavada Southern, all labour under 
the same disadvantage of having to ferry their cars 
over the Detroit river ; but this is done by all three 
in a very economical manner by large steamers, 
which can handle a whole train at once, and the 
whole delay is not more than twenty minutes, The 
Grand Trank and Great Western both labour under 
the additional disadvantage of being dependent 
upon other lines for their access to the traffic 
termini at both ends, whilst the three great rivals, 
the New York Central, Pennsylvania, and Balti- 
more roads all have their own termini in Chicago, 
and their own wharves and shipping facilities at the 
Atlantic ports of Boston, New York, and Baltimore, 
without passing over any rails on which other tolls 
are payable. 
From March 11th to April 11th of this year, the 
shipments from Chicago over the five roads ending 





there, were : 


tons per cent. 


Michigan Central 78,562 or 33.7 
Michigan ~~ 69,6804, «= 29.9 
Pittsburgh, Fort Wayne, 

andChicago..  ... 48,533 ,, 20.8 
Pittsburgh‘‘Pan handle” 22,682 ;, 9.7 


Baltimore and Ohio... 3,703 ie 5.9 

The average daily shipments for New York were 
5421 tons, and on this movement, and on this dis- 
tance, one-tenth of a penny ton per mile is 
equal to about 700,000/. sterling profit or loss. One- 
third of this traffic went by the Michigan Central 
presumably for the Canadian lines, and something 
less than one-third each by the two Pennsylvania 
lines together, and by the New York Central, Fol- 
lowing this traffic to the other end of the Michigan 
Central, at Detroit, we have a very instructive 
Table furnished by Mr. Guildford, who was the 
Western Commissioner for the through traffic when 
a pooling arrangement between the companies was 
attempted, who gives the shipments from Detroit 
going east for the same month ending April 11, 
1878, by the connecting lines : 


” 


tons. per cent. 
Great Westernof Canada 104,966 or 60.2 
Grand Trunk ... “és 44,996 pe 25.8 
Canada Southern “ 23,001 + 13.2 
Michigan Southern... 1,407 - 0.8 


It must be remembered that the main line of the 
Michigan Southern passes south of Detroit, conse- 
quently the 29.9 per cent. of the Chicago exports by 
this line did not pass through Mr. Guildford’s re- 
turns ; and the Canada Southern has facilities over 
the Michigan Southern, so that this Detroit export 
does not necessarily include the whole volume of 
its Chicago traffic, whilst, on the Great Western 
and Grand Trunk, it probably does. 

Mr. Guildford’s return further analyses this 
174,370 tons of Detroit exports into the ordinary 
classification, which regulates the rates paid ; and of 
the whole amount 984 per cent. belonged to the 
fourth class and special, that is the goods carried at 
the lowest rates. Of the first, second, and third 
clesses there were only 3222 tons, which represent 
those goods only which paid higher and more re- 
munerative rates. Of this quantity 2839 tons were 
carried by the Great Western, whilst the Grand 
Trunk got only 179 tons, about 1 in a 1000 of the 
total movement, Of the 13,237 tons marked special, 
which means specific agreement, refrigerator and 
other goods, generally carried at exceptionally low 
rates for the accommodation afforded, 10,092 tons or 
76 per cent. went by the Grand Trunk. Sir Henry 
Tyler disclaims on the part of his officials any 
‘“‘eutting of rates, having done their utmost to 
maintain the tariff and sacrificed business to do so.” 
These figures scarcely bear out these assertions, and 
amongst American railways, the Grand Trunk gets 
but little credit for its modesty or forbearance. The 
figures given above do not include all the freight 
coming from the west; for. instance, live stock, 
which is not reported in these returns, being other- 
wise arranged. Practically, the west has been 
having nearly the whole of her freight carried to 
New York for less than 10d. per 100 Ib. by all 
routes, 18s, 8d. per ton for 1000 miles, On the 17th 
May, at a convention held for the purpose, the rates 
were fixed for fourth class and provisions at 25 cents 
per 100 lb., but these rates were soon forgotten, 
and in a short time were cut by all the roads as low 
as 15 cents. On the 3rd of July another attempt 
was made to establish uniform rates which are now 
nominally 18 cents for fourth class and provisions 
per 100 tb., and 16 cents for grain from Chicago to 
New York. At 15 cents the rate is equal to one- 
sixth of a penny per ton per mile, including terminals, 
car hire, and all expenses. Fancy the London and 
North-Western carrying boxed meats and canned 
goods from London to Liverpool for 2s, 8d. per ton, 
including storage, handling, and terminal charges, yet 
this has been the price in America over inferior and 
more expensively worked roads with heavy gradients 
and at high speeds on single-track railways where 
delays in waiting for and passing trains add ma- 
terially to the expenses, and during a Canadian 
winter when engines cannot take over half their 
regular trains. ‘Che wonder is, that the roads have 
stood the pressure so long, and not sooner succumbed 
into hopeless bankruptcy. Nor are these rates, 
quoted above, exceptional to New York or Chicago. 
Ihe rates fixed by convention in Febr last from 
Boston to Chicago gave the Grand Trunk 36 cents 
per 100 lb., 33s. 7d. per ton for 1171 miles, or one- 
third of a penny per ton per mile, including, of 
course, wagon hire and terminals, and this too in 





February, with snow storms to contend with, and on 
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a traffic that must be carefully housed and protected 
from the weather and to be paid for if damaged or 
delayed, The ink was scarcely dry on this agree- 
ment when these rates were cut most fearfully, and 
by no parties more than by the Grand Trunk. The 
regular Grand Trunk rate for flour from Toronto to 
Halifax last winter was 75 cents a barrel, or at 11 
barrels to the ton, a trifle over one-third of a penny 
per ton per mile. On thé opening of navigation 
this was reduced to 60 cents, or 20 per cent. less, 
which is equal to.a rate of 4s. 8d. per ton from 
London to Liverpool. 

These prices may be_s to compar: 
mineral or coal in England, but it must be borne in 
mind that these are loadedand unloaded by the con- 
signees or owners, that they are imperiabable, are 
subject to neither damage nor mas (owe in the 
cheapest and most inexpénsive wag le. if 
furnished by the railway,companies are charged for 
separately. There is besides a charge for terminals 
supposed to cover the expenses at their destination, 
and they are not in any way insured by the com- 
panies, being entirely at the owner's risk. The 
American prices cover everything, even the mileage 
of the car when running on any road but their own. 
Thus a consignment of fiour from Toronto to Hali- 
fax, if in an intercolonial car, would pay the Grand 
Trunk 3.2d. per car per mile less one penny per 
mile for the up and down journey for car bire, 
leaving 23d. for the car for its double journey over 
each mile of railway. When it is considered that 
these are heavy eight-wheel cars weighing 10 tons 
when empty, and that 20.of them with the guards’ 
van is an average Grand Trunk train, it must be 
seen how very small and inadequate the receipts are 
of this traffic per train per mile. 

But the Grand Trunk rates are not only abso- 
lutely extremely low, they are relatively low in 
comparison with rival lines ; in fact, as far as known 
they are the lowest in America, The chairman 
gives the average receipts ._per ton per mile at 
.75 cents for 1876, and .80 cents for 1877, average 
-78 cents, equal to 39d. per ton for 100 miles. The 
Pennsylvania averaged during the same period 45d., 
the Erie 48d., and the New York Central a trifle over 
50d. per ton for 100 miles. It is this last line that 
is the great enemy of the Grand Trunk, and some 
figures will show how vastly stronger it is for the 
competition than its Canadian rival. The New York 
Central earned last year a clear profit on its freight 
alone of 5,094,767 dols., or over a million sterling. 
It has never paid less than an’8 per cent. dividend, 
and that on a capital so frequently “‘ watered,” that 
it now stands at about double its real expenditure, 
and the regular dividend has given to original share- 
holders a steady return of from 12 to 15 per cent. on 
their stock subscriptions. Of course the competi- 
tion with the Grand Truvk: and other lines has 
pulled down their receipts and taken away some ad- 
vantage, but whilst the volume of traffic has con- 
siderably increased, neither ‘the gross receipts nor 


e with 








the freight profits have varied very widely. The 
figures are from their last réport: 
Recei : : 
‘Tonnage Te ie Freight | Freight 
Year. A perTon 
Mileage per Mile. Receipts Profits, 
cents. dols. dols, 
1872 | 1,041,984,687| 1,68 ..| 17,558,588) 5,188,399 
1873 | 1,277,489,897| 1.65. | 20,947,168) 7,231,528 
1874 | 1,391,560,707| 1.46: -}-20,348,725) 6,655,848 
1875 | 1,404,008,029; 1.27 17,899,701 5,260,697 
1876 | 1,674,447,055| 2,05. 17,598,265) 5,687,737 
1877 | 1,619,948, 1.01 317) 5,094,767 

















If these money totals are farther reduced to a gold 
standard, both the receipts and the profits will be 
found to bear a still closer relation, gradually in- 
creasing from 1872 to 1876, and falling off a little 
this last year. 

Comparing this with the Grand Truvk, which the 
president gives us for the second half of each of the 
years (which includes five out of the seven months 
of open navigation) we find : 








: Receipts per Ton 
Year. Tonnage Mileage. ow Mile. 
cents. 
1872 221,955,670 1.38 
1873 238,797,449 1.44 
1874 332,148,207 1.10 
1875 342,712,047 1.00 
1876 377,234,693 -75 
1877 435,433,534 .80 














For this last amount 700,000/. was received, 
which would make an average of .77 cents. per ton 
mile, or 38$d. for the haulage of 100 tons for a mile. 
In comparing the two sets of figures, it seems that 
whilst the New York Central have increased their 
business between 1872 and 1877 from 100 to 155, 
the Grand Trunk have increased theirs from 100 to 
196, and whilst the former have decreased their 
average receipt per ton from 100 to 60, the Canadian 
Company have lowered theirs at a still greater ratio, 
from 100 to 55, which scarcely looks like ‘‘sacri- 
ficing business to secure high rates.” 

Having endeavoured to illustrate the extremely 
low rate of remuneration that has been current on 
the American roads, and especially on the Grand 
Trunk, as the result of an unparalleled competition 
between them, carried on now for years, it may not 
be amiss to look at the physical and financial cha- 
racteristics of the principal competitions, and in- 
ferentially to point out the hopelessness of the 
struggle in which the Grand Trunk has been un- 
necessarily involved. 2 


(To be continued.) 





FENBY’S HIGH-SPEED HORIZONTAL 
ENGINE. 


WE illustrate this week by engravings on page 189 
a small horizontal engine designed by Mr. H. P. paps 
of Leeds, which possesses several points of interest. It 
is exhibited at Paris by its makers, Messrs. Greenwood 
and Batley. It has been designed especially to run at 
high speeds and to have a quick eut-off controlled by the 
governor (but with independent exhaust) actuated by a 

without triggers or knocking pieces of any kind. 
The etighse exhibited, which is a yery small one with a 
cylinder 3 in. in diameter and 6 in. stroke, is intended 
we believe rather to show the general plan of gearing 
and other parts proposed by Mr. Fenby to attain the 
objects we have mentioned than as an actual example of 
his system, many of the arrangements being really only 
suitable for a larger machine, 

So far as the valves and gearing go, the engine may be 
said to have Corliss valves, placed in their usual position, 
one pair being worked by cams, the others by an eccentric. 
The two exhaust valves are worked direct by an eccentric, 
The steam valves are worked in an ingenious fashion by 
a pair of rotating cams, of which one controls the admis- 
sion and the other the cut-off. The former is keyed on 
to the shaft beside the eccentric (see Figs. 2 and 3), the 
latter works face to face with the admission cam, and, 
while prevented from moving endways, is feathered on 
toa socket which can be moved along the shaft by a lever 
from the governor (Fig. 3), and which is connected with the 
shaft by a key working in a spiral groove. By the action of 
the governor, therefore, the ent-off cam can be rotated 
relatively to the admission cam, and the period of ad- 
mission in this way lenthened or shortened. The form 
of the cams is shown in Fig. 5. Motion is communicated 
from the cams to the valves through rollers carried by 
vertical levers, one on each side of the shaft, the upper 
ends of these levers being connected by links to the 
levers on the valve spindles. For lightness sake these 
links are made of tubes with welded ends. The roller 
levers are connected above by a spiral spring, which 
serves to hold the rollers against the cams, and which, 
therefore, actually performs the duty of closing the 
valves, the position of the cam determining the time and 
its form the speed of closing. 

A somewhat novel packing is used for the piston rod. 
The stuffing box is filled with thirty-six = gage brass 
washers, one in every six of which has a hole a quarter 
of an inch largér in diameter than the piston rod, so as 
to divide the whole difference of pressure between the 
inside and outside of the cylinder between six chambers, 
and in this way reduce the leakage. A small auxiliary 
stuffing-box with gland has been provided in this case, 
but we are told that it has not’ been found necessary to 
pack it. It may be remembered that the same method 
of preventing leakage was adopted by Herr Ehrhardt in 
the pistons of the high-speed’ Dingler engine at Vienna 
in 1878, The piston is packed with eight spring rings 
of Perkins’ metal, a material which is used also for the 
valves, 

The piston-rod head is a simple cast-iron cylinder 7 in. 
long, having a cross diaphragm to which the end of the 
piston rod is secured, and carrying also the pin for the 
connecting rod, 26 .works:in bored. guides forming 
part of the franie,.to the end of which the cylinder is 
bolted direct. 

The governor is worked by bevel gearing (Fig. 3), and 
stands over the outer bearing, carried by a separate bracket 
(not shown in Fig. 2). It is arranged so as to vary the 
cut off between seven-eighths and about one-fourteenth 
of the stroke. The lever through which the lift of the 
governor sleeve: is transmitted to the cut-off gearing 
works on a fulcrum whose position can be altered by 
hand without stopping the engine, so as to change, if 
required, the at which it is running. 

Weshall be interested in hearing the results of practical 





work on Mr, Fenby’s system. 


NOTES FROM THE SOUTH-WEST. 

Swansea.—The tinplate trade exhibits marked signs of 

improvement both = aang and demand. The patent fuel 
trade is somewhat brisk. 


Cardiff.—Trade generally from this last week was 
not nearly so good as was anticipated, returns showi 
falling in all exports, especially iron and patent fuel. 
Coal showed a slight decrease, shipowners keeping back 
because of the low rate of freights. It is, however, notice- 
able that coasting and Mediterranean freights are much 
firmer and show every tendency to rise. No alteration 
in the price of coal has occu , and there is a fair de- 
mand for this time of year, especially for steam coal. 


The Pontygwaith Seam.—The district of Pengam and 
Blackwood is likely to again become a great centre for the 
house coal trade. During the past week the members of 
the firm of ——— cramgert § t have Ley anys i 
surveys and selecting sites with a view to sinking a set 
new pits to the Pontygwaith seam of coal. The existing 
pits have nearly worked out the Mynyddis Ewyn vein. 

Falmouth Docks.—During the past half-year the break- 
waters, wharves, and railways have been maintained in 
good repair. The moorings in the tidal basin have been 
overhauled, and new stream chains placed where required. 


A set of new rings has been placed in the buoys. A berth 
has been deepened and levelled by ing along the 
face of the western wharf. Two berths have levelled 


by dredging between the buoys near the eastern break- 
water. By these operations 21,600 tons of material were 
removed and taken out into the bay. The graving docks 
and caissons have been maintained in a state of efficiency. 
The whole of the steam machinery and rolling stock has 
been kept in good working order. 


Batten Breakwater.—The breakwater for sheltering the 
Cattewater is hay Whang wae with rapidly, several 
hundred feet having been already completed; and so far 
has the work proceeded that two number of men em- 
ployed have to work at night as well as by day. 


Cyfarthfa.—There is some prospect of an early revival 
of work at Cyfarthfa. All the necessary arrangements 
are being made to light up two blast furnaces, and the p 
produced will be worked up into merchant bar. Many o 
the old hands have been looked up, and have undertaken to 
respond to the call ‘to work at any moment, and their names 
have been entered at the office. 


The Forest of Deuan.—Trade pects in Dean Forest 
are of an improved character. ‘The demand for steam coal 
is good ; and at the district tin-plate and iron-wire mills 
there is a decided improvement. . 

Water Supply of Honiton.—The Honiton Town Council 
have resisted the orders of the Local Government Board to 
improve their water supply, and it is anticipated that the 
Board will now take the matter in hand, and charge the 
town with the costs. 


Mileage on the Great Western.—The total mileage of the 
Great Western Railway Company is now 2095 miles, of 
which 1559 miles are narrow gauge, 264 miles gauge, 
and 271 miles mixed gauge, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wi * 

Prevention of Fever.—It has been found in Hull that 
much fever is ag | by houses being built on sites 
whereon old rubbish has been tipped. It is suggested that 
those building on these “‘ pieces’ should be compelled to 
place a 7-in. layer of concrete beneath the foundations and 
cellars to keep noxious gases out. A strong effort is to be 
made to render the adoption of this plan compulsory. 

Ventilation of Sewers.—The old question of which is the 
best method of ventilating sewers is causing an inquiry in 
Hull. Some years e surveyor of the town proposed 
that large chimneys should be built in connexion with the 
main sewers, the draught which would be caused then taking 
the noisome gases to some height. However it was thought 
that the more economical plan would be to lead the gases 
into the chimney shafts of private persons. But this plan 
also failed, for only three firms would allow their shafts to 
be utilised in this fashion. Then recourse was had to the 
**manhole”’ system and flushing, but this does not answer, 
and the question is whether the chimney shafts will not 
have to be built after all. But much of the sewer gas is 
carbonic acid gas, which will ve f be carried up the shafts 
we strong draught and then fall again. The question is, 
ill it not then spread more disease than if allowed to 
remain underground ? f 
Proposed Dock at Withernsea.—It is proposed to build 
a dock at Withernsea at a cost of 40,0001. The site 
secured covers seven acres. The projectors besides intend 
to manufacture the bricks and cement for their own work, 
the material for this being secured from the necessary ex- 
cavations. It is intended that the new dock shall give 
accommodation principelly to the large fishing fleets which 
frequent the Dogger Bank and other portions of the North 
Sea. Some of the smacks are frequently three tides after 
passing Withernsea before they arrive at Hull. The public 
of the town favour the movement. 
New Railway.—We believe it is the intention of the 
Midland Railway Company to apply for powers for the 
construction of a railway between gley Mill and Ripley. 
The collieries at Heanor are almost useless for want of 
this accommodation, and a large passenger and mineral 
traffic will be developed by this enterprise. 














German Rartways.—In April, this yd 25 trains 
off the rails upon German railways, there were 
were pas- 


ten collisions. Four of the trains in 





senger trains. 








ENGINEERING. 











{Sepr. 6, 1878. 








SILK-FINISHING 


MACHINE, AT THE PARIS EXHIBITION 


CONSTRUCTED BY MM. BUFFAUD FRERES, LYONS. 


(For Description, see opposite Page.) 


a « 


| Be by! 












Zz 
a4 
ea) 
isa) 
~ 
c 
Z 
ea) 


Serr. 6, 1878.] 





4 4}0q JO S}[MSaI ON} PU’ ‘TOT ‘ayertysnpuy 9nazy 
soursue uo Auvuiiep ut uo | oy; Lres0dureym02 IMO UIT} PeMOLIOg st Suravs3u0 mG 
Bur03 AvpUNs ou} cures ou FY “FSA | -guryouur on} JO Pus OU 4B JeOqM-puey ey} JO suvOMT 
£q poyoupuoo Ayeuoszed puv sqzuou Auvut 120 Surpue;xe | (4 uiek oy} 0} Weald st worsue} oysmber oy, ‘osod 
7 ae 0} popootqns SPIVM.10}7E SEA 0104 PEONP | _rnd oures oy} 10} poXoydure st wives YIM pel[y roputy 
1 -£o & sy[Is permojoo GYM pues “Igy OY} 0} e1}sD{ OFS 
-mmber oy} 0413 04 pefojdure ev sexoq po}vey-ureays ‘yII8 
yovtq Suryves uy “desys ¥ uror; Jo ‘SutaviSue ey} ul Maoys 
sv 4o01rp oulSae ue Aq Jeq}{o WeALIp SI yy ~«“anoy sed 
ALS JO “GT 2g 0} “qT QF Mors Burysruy jo ofqedeo st ourqowur 
styy, ‘suodry jo ‘sega pnegng “WW JO Woryoe][0o oarsuay 
-xo og} jo yred Zururi0; ‘uoNIqIyxy siteq oy} 48 OUrqovUL 
Surqstuy ure ys v oBvd oztsoddo og} uo oFBySNIT! TMA 
“ANIHOVA DNIHSINIA-WTIS 


: “sjuomleSuer 
-1v oatsuvdxe 10 Surjorya0o Luv ynoyy1m sdumd Zuryoe 
ooarp Lreurps0 oY} Jo 48q} 0A0ge 07341] ng old ¥ 48 opeut 
SI 41 ¥8q} puvysiepun em puv “pood AyTqSnoi04q3 st dumd 
9y} Jo diqsuvulyIom oy y, *S}¥oq 104}89T Y}IM SOATBA 4Boq 
e[qnop Jo eSurs Surhoydune yey} oaoge “45 OGT OF dn speoy 
IO] ESN sIeYVUl OY} YOY ‘sostp Joqqn1-BIpUl oI’ soATeA 
dund oyy, “oynura sed suolye3 ogg st Aroatjep umurrxvur 
eu, “WZ Buteq sepuyfo urveys oy} JO JoJoUIeIpP on} 
“q1-¢ Jo oyor}s & pus “UI g Jo JoyoUTerp  svy dumnd oxy, 
; *peimmb 
-o1 jt oynutmd ted seyor}s 0014} Io omy 48 ATtptejs oyinb 
‘aees SeATESINO OABY OM SB ‘YIOM UO 41 4nq ‘oynuTUT 10d 
"47 OZ st dummd.oy} jo poods [ny eyy, “yuoprooe Aue Lq 


esto og} 0} ‘41 ext] ‘Surpueyxe use ‘outSue Surdumnd jen 
-UelegiIp ey} ur sv yoojsed se st ‘dud og} yo moour og} 
JOAO SOSTOIOXE IVF SIG} YOM [OIyUOD o1;VULOyNe oY, 
“opys ureur oy} uo Apo0r1p 
Suyjoe ureoys oy} Aq woAt3 uorjour Suruado oy} soyBz10A0 
P¥OYssO1O OY} JO MOOU Zutsopo oy} yorqa 48 oper oO} Aq 
peuuiicjop qurod & 48 ‘outzue Suidumd yeryuereyip ey} 
a sv ‘coud soye} meq} Yo-ynD “eayea oy} 9890/9 0} BuI0q 
worjour s}t yo Aouepuez oy} ‘41 WII oAOUT 04 soomeUTUI0D 
Joao] BuryIOM og} Jo pue JoMO] oy} pus ‘uoysId UreUT 
OU} OF PO}F{UIpS SNY} ST UIBIIS “opl[s UlvUl oY} S¥ OUI} 
OUIGS OY} 4B OAOUL 0} SeOMAUTUTOD ‘esimod jo ‘qorqm “MOysId 
qourezeo on} Aq poulutiojep o4el & ye preMioy Supaout 
qt sdooy pus CASA ureur oy} sudo ureojs sty} “ysneYy 
~x0 OU} Wim 1030 Oy} S}0emMOD pus suo4std oq} Jo ou0 
Puryeq Urve3s s}uIpe ‘oxoNs oy} jo pus oy} 48 doys o 
£q pouedo Zuteq oaea Areyrxne oyy, Tannen hee 
St Ive oy} Jo WOT}OV ey T, “WMoYs yuomeSueire doys pus 
7034nq 04} Aq 1OAe] Oy} UIOIy poysom st oayea Lrerprsqns 
eyy ‘porduind pus uoysid urenr oy} uo uLre ue 0} poyoou 
-109 81 J9AG[ OY} JO ple JOMOT ON} ofTqM ‘our, 4qSTeI}s B 
Ut peprnd pus ‘uoysid youre} 80 & Jo peaysso1D OY} 04 pexy 
SI IOAO] OY} UMOP JOMO] SoyoUT Moy v uid B (MMOS 4O]s 
oy} ut uid Sury.0uN00 oy} Jo uorts0d og} Surfrva Lq ofge 
4snfpe Zuteq ox0338 841) JoAeT Surysiom oy} yo pus soddn 
yy 0} Yui, e Aq poyooum0d st CATA UIVUI OMT, “ATCA Cf 
[[eus 8 SyIOM Yor ur ‘1aq}0 ey} episeq poowsd ‘ys0q9 
OATBA [[eUls B YyyIm szrod Aq poyoouu0s ere sroqureqo 


eid S{USUTLIOdXe [NJeIvS ysoul ZzNA(T 4B pels} sem oulsue 
<JUOTS 074(),, [ePWouedxa 481g 04} Joye woos £10, 
“eUOp Weeq SBY 4ByA Jo yUNOD08 
qaoys @ nok oatd [im worsstmsed anof qy1M 4nq ‘salsez0 
“uASOIP! SY WO JOyZINy Yrwurss 04 nok ureyop you [LM | 
‘uondurnsuoo pres jo yuowe;¥4s 8 ,uLIy LUI 040U-3003 @ UI sppt 
Ske tapate Ses areyeqa eiepaca ofr zeiq aod souod 
cazoq 204 ‘hes ‘sumg oudue orm; eu8 youu Moy S¥s¥ 10yNG 
-Iayuoo anof oun} cures 04; FY “ouLSUO sud , qUdTIS 0740 ,, 
04} o7BlysnITI pus eoyou nof onss quedel & Ul—“AIg 
‘ONIUMENIONG AO HOLIGG AHLOL 
“ANIONG SVD wLNATIS 
OLLO» FHL AX SVD JO NOLLAWOSNOO 








yepd sty, Gory 04 epoTZ1e oY} onodysod 04 sn stedtoo 
eowds mmo uo oimsselg ‘y's’ “eravalAsuueg ‘Auvd 
- WOT, VIIQUIVDH OY} JO SyIOM Oy} 4% 4uLld IoULOSSEg 
1G} Suyvrysuyt oyeid oSed-om4 v yoom sty} ysttqnd ay 
‘SYMHOM TAALS CNV NOU NVOIVANV 








= = = = — = = ———_ —— 
eee = = 
——— = = — 
aS — > = 
or == — < ars | = 
) | all 
4 = 


yy itt 
iti 
| 


jqurttitl 
my 
mi 
j 
| 


qi 
iii 
iii 
\ 
WN? 


‘SQUAT ‘SUMUNIONG ‘ADTAVAG GNY ‘SIAVC ‘NYOHLVH ‘SUSSUN AT GAALONULSNOOD 


NOILIGIHXD SIIVd DHL LV dWOd TVILNAIYAAAIA 


woystd Oy} JO Opfs Ouo WOIJ pvoT oY} Jo PBAOUTar [e303 Jo [ 





{eo1tpay4o eseq} jo pus JoyNO ey], “KOq OATVA oy} Jo 
suoryesuopoid yeorrpuyyfo ut Sury10M (pus qove 48 ouo) 
suoystd om} O18 41 WIM coord ouo ur pu ‘Zeputtso ony 
eAoge poowd st (] WoUTUIOD &) oAyeA opys oy, “Sutavi 
wo ino uf Ajrvep> UMoYs st 4yuoUeSuBIIE OTOYA OUT, 
“S¥1OM OATeA opts ALeyrxne oy} Wor Jo opts oy} wo 
‘48049 OA[BA Opt[s oy} Jo 4xed © Suteq sepurpfo sir ‘oayea 
Opl[s UlvUL oy} YIM ouO ut (posn mou Futeq om4) uoystd 
Azerpisqns stqy jo Buryvur oy} stdurnd yo uLi0y Mou oY} UT 
peydope uoyvogyduns pedrouid eqy, “oarea oprys [tems 
8 qs poyy ropurfo oqvredes & ur Surys0M wo4std urBeys 
Arvrpisqus © Y}IM poyoouT0 st uoystd yourey¥o oy} oUTSUO 
Sujdumd [eyueregip oy} uy -uoysid oy, Aq ouop oq 
0} Y1omM JO poleyUNOUS SomBysIser oy} UOdN ‘sp10M 10430 
Ul—pvoy-ss019 UIVUI 94} Jo MoHoUt jo Aq1007ea oY} uodn 
spuedep Jo-4N9 oy} 484} pozoouMO os Zuleq SsMOMOUL OM 
oy} ‘Aqtoojoa ULIOJTUN Ue YIM Suracur uoysid yourezwo B 
WiIM_poyoeUNOD pol ¥ WO1y pu’ peoyssorO UTeUT oy} UIOIF 
Yq WOTOUL 8} SOALIOp eaTea optys oY} 4¥q} ‘poroquroUt 
~oL oq [f4 8B ‘st 1ve3 .sAoaeq “x~_ jo oydtoutd oyy, 
‘eatsuedxout pu ojdurs eouo 48 
fem 8 ut 1v03 oyoyduroo ony SuyAydde uy pepoooons oavy 
Soq} SutaviZue mmo ut pequeserder st yorqm ed fy mom 
eq} ur Soyvs ssoudveyo Joy ‘u10j: oyejduoour ue ut 1808 
OTSA ,.[eUEIOBIP,, ON} posn ATU peq uIy sty} sozIs 
[ems yo sdurnd urveys JouL10y m04} uy ‘eaoge o4¥8.x4SnIIt 
om yorya (juozed s£oaeq) dumnd ureojs yerjueregtp jo 
ULIO} MOT OY} SI “MOIIQIYXY suvgq on} 4 ‘spoory yo ‘Aoav 
pus ‘stavq ‘a0q}e Fy “SIsse JO s}Iqryxe oy} ONOKY 


— 


aa 


TTT 
{1A aT <7 > 
t 


in 
ant 
unt 


nn 
mnt 


iN 


S.ATAV A 








ENGINEERING. 





[Sepr. 6, 1878. 








of gas were almost absolutely identical, although 
trials showed that for a 6'} in. cylinder with 12 in. 
~ pee sneoe tae 3 a Poth to oath ty a cubic 
Oot oO ’ gery 4 and work req 
fo be fone; but that Leyond mo i 


these limits the result 


was not so economical, although: considerable variation 
was otherwise possible. 
of this size will give about 5} horse power 


As an engi 
at 160 revolutions per minute, it follows that 21 cubic feet 
indicated horse power per hour is the approximate 
consumption, which at ‘4s. per 1000 ft. is about one 
pennyworth. The above does not cover the consumption 
of the slide lights, for which some 5 ft. per hour (or, say, 
1ft. per horse power) s' be added. 

Thave — the two enclosed agoums fon, yal file Xj 
diagrams we keep, every engine g carefully indica 
here, and the yon sTaen ss noted and fixed before delivery. 
These diagrams are certainly among the best I could find ; 
but on the other hand, the engines from which they were 
taken were not specially got up for trial, and it is possible 
that a higher efficiency might in this way be obtained. 
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Tracings taking a mean line are also enclosed, and these 
are worked out, and show, as you will see, an average 
power of 5.72 indicated horses, and a consumption of gas 

r horse per hour of 20.8 cubic feet. In going through 
the calculation I need remind you t only one 
explosion is made in two revolutions, or 80 explosions 

r minute at 160 revolutions of engine. The engines re- 
erred to are those we rate at 3} horse power nominal. 

The ——— of gas is thus curiously identical with 


that required by our atmospheric & engine, and which 
I believe very ly agrees with the requirements of the 
most economical high-pressure compound condensing steam 


engines yet built, if the heat units supplied by the coal on 
the one hand are compared with those given by the gas on 
the other. In a paper I read before the Society of Me- 
chanical Engineers three years I made this statement, 
and I think it was not disputed, but I shall be very glad to 
have your corroboration or correction of it now. 
I am, Sir, yours, &c., 

Manchester, August 28, 1878. F. W. Crossiey. 

| By our “‘ idiosyncrasies’’ we presume Mr. Crossley means 
—s desire to attention , ~ pcan coed made con- 

Dg gas consumption e i gas ine. 
It appears to us that when two large makers of these 
cngne such as Messrs. Crossley and Messrs. Anton Fetu 

Dédliége give the consumption of A xr horse power 

= hour as 20 cubic feet and over 35 cubic feet respec- 
ively, it was perfectly reasonable to question the basis of 
op a P .. what Mr. oo ley states, ae 
pears e ormance of these engines been 
fairly tested by his firm.—Ep. E.! 





THE USE OF ZINC IN BOILERS. 
To Tue Eprror oF ENGINEERING. 

S1z,—For the fairness and just manner with which you 
have it from time to time in your able and interesti 
articles on the Fee m0 of the late much abused Ad- 
miralty Boiler Committee you deserve all praise; but un- 
fortunately for those who are principally interested in the 
important questions which the Committee were. popentes 
to inquire into, both those outside of the Admiralty and 
also those who constituted the Committee, the ts of 
these investigations up to the Slst of March, 1877, only 


have as yet appeared ; on which it should be borne in min 
y= Aa SS: 
which, » you { lore, ii 
ast ws all’ oe ing that in your remarks some little 
pancies should have arisen, as to the use 
subject of your leaders of the 


of zinc in steam boilers, the 
12th of J Qnd ult. 


Before I enter into the explanations which I wish to 
make known, in reference to some of the points touched 
upon by in the latter article, and also as to some of the 
ee Sao 008 Saree Se tae Se phn gag bd 

in their 


between the date on which their ‘‘ Third Report’ was 
handed to their ips, and that on which the Blue 
Book was circulated. Neither are they responsible for the 
delay which has occurred in publishing the results obtained 


uired | from cutting open the experimental tubes contained in the 


rst testing apparatus handed in as long as December 

, nor © Uses contaieal ts Go cunet tus ob- 
tained in March last, nor of those results, by far the most 
important of any obtained by the Committee, in February 
last at Devonport. Of the iments which are 
mestioned as being in progress at the third Report 
was written, the following ‘yy few bet ape important 


ones, viz., those instituted to ascertain “comparative 
properties of iron and steel to withstand corrosion, the 
amount of proteetion which various of zine 
surface would afford to a given amount of surface of iron, 
with the zinc attached in various ways in marine 
boilers, and the effect of zinc a to iron and steel in 
very pure but most destructive water to iron; the results 


of which, and many others, were tabulated and placed in 
the hands of the printers between December and April 


last. But in such an oxtensive and im t de ent 
as that of the Admiralty, it is not, per’ , at all surpris- 
ing that such small matters (?) as those referred to should 


have been, if not neglected, somewhat A 

It would have been much more satisfactory to those in- 
terested in steam shipping who have shown throughout 
such willingness to assist the late Committee, and who, 
— naturally, took such a lively interest in their pro- 
ceedings, also to those manufacturers who spared neither 
trouble nor expense in supplying the Committee’s wants 
in the shape of material to experiment upon, and also, no 
doubt, to the members of the Committee, had the results 
in question been published without such delays. Moreover, 

the Committee been allowed an opportunity of making 
a further report, based on some of the most practical results 
obtained just before their dissolution, their work would have 
been not only better understood, but it would have given 
them an py ony | of modifying some of the usions 
arrived at by them, due no doubt to the results obtained from 
the contents of the tubes experimented upon at Sheerness. 
Had this been done you would have to criticise con- 
clusions based upon results obtained up to the 31st of March 
of this year, instead of those arrived at by the Com- 
mittee seventeen months ago, which would have placed you 
in a position to speak of experiences much in advance of 
the Blue-Book. 

With sagen to your last article on “‘ The Use of Zinc in 
Steam Bollers,’’ commencing with the paragraph I 
am in a position to say that the result obtained by the 
Committee with zinc attached to iron and steel immersed 
in an open feed heater supplied with ee fresh water 
heated to a temperature of about 21) Oe 212 deg. 
(boiling point) was that the zinc afforded no protection 
whatever to either the iron or steel, with scarcely an 
oxidation whatever having on the 
surface of the zinc during a period of thirteen months, the 


water being ‘ectly any scale-fo ma- 
terial. Similar results were also obtained in small open 
vessels, one containing disti and the other ordinary 


town water at ordinary temperature of the atmosphere. 
But in a boiler worked with fresh water, very slightly con- 
taminated with salt, and working with a ure of about 
55 Ib. to the square inch, where one of zinc was 
attached to the boiler, and the other thoroughly insulated, 
the result was, that both were found to be almost 
entirely disintegrated, wi 
them, after having been in the boiler four months only ; 
but whether the zinc had afforded any protection to the 
boiler, or not, could not be determined. ‘A similar plate 
was alsos' ied i and insulated, being half in and 
half out of the water with similar results, but which was 
found lying on the bottom of the boiler; the lashing by 
which it was made fast having given way. From this it 
would appear that the er es, of the zinc was due 
tothe high Sp sapere! water in the boiler. The 
foregoing will eeey Paes the lest senteene ie 


the fourt . 

I come next to thesixth paragraph whereit is stated that 
the proportion of ‘‘ zine surface to that of the iron has not 
yet oo determined.”” When the report was written, it 
certainly was so, but since that time this point has ork 
satisfactorily determined, different conditions 
working as tO pressure of and ity of water, 
not only by the results obtained by the Committee, from 


the experimental plates suspended in boilers at 
Devonport, but from those practically out in two 
of the boilers of the ss. Hindostan and numerous 


vessels now fitted on Phillips’ system. From these results 
there appears to be no longer any doubt that the proportion 
of surface, determined upon by him is correct, as it seems 
to answer i bly for voyages occupying from three to 
four months. 

» Or 


In boilers ing a working pressure 
the square inch, the proportion of 1 of zine to 








any difference between | Pp 


of only 30'lb. to | 8 
there- 





tojallup, intending to make an 


the joint, the result proved that continuity had been effected ; 


as both plates were portected equally by the zinc, which 
was attached to one end only. can be little doubt 
that the oxide which exists between all joints of new plates 
would be sufficient to prevent direct metallic contact ; but 
between the rivets in the holes ‘and the caulking of the joints 
of boilers in the ordinary way, continuity at some point or 
another is insured. The same may be said of the tubes in 
the tube plates, that between the expander and the i 
or caulking tool some portion of the exterior surface of the 
tube end is brought into metallic contact with the tube 
plate, but it might be worth while, as Mr. Phillips has 
yinted out in his specification, to make certain of this, by 
a small portion of ‘the tube ends after they are 


With respect vo the! 9th, 10th, 11th, and 12th h 
1th respec’ j ’ ’ » aD paragrapos 
of your article, all beart m the two chief methods of 
the interior sv of the boilers, viz., allow- 
the plates'and tubes to become coated with scale, and 
employing zinc, and their drawbacks.’’ With regard to 
relying upon scale for protection, you have over one 
very serious drawback, and that is, that however perfect 
the deposition of a protective scale on the heating surfaces 
might be, it can neverbe retained intact, on account, 
principally of the changes to which those parts are liable, 
and the base! C m and contraction of the iron ; 
hence it es either to remove the whole as 
far as may be practica jie periodically, or allow what 
remains closely attached to the surfaces to go on accumu- 
ning in thickness. Moreover, the amount of protection 
which may be afforded to the iron depends in a great 
measure on the nature or quality of the scale, and ortu- 
nately the more perfect or impervious it is, the more liable 
it is to crack and blister off. Again, on the non-heating 
surfaces, such as the shell, bottom of the furnaces, and 
one sr eiaeepeation scale, £ it =y 1 called so, is 
quite different in composition, and scarcely of any service, 
on aecount of its being so. porous to the water in the boiler 
when at work, and remaining moist when the boiler is idle. 

Your remarks on the tse of zinc and its drawbacks are 
sqeeetinaly but in‘ addition to “‘ the saving in fuel 
that woul effected; by having the surfaces’’ if not 
** quite clean,”’ as nearly.so.as possible, the result of discon- 
tinuing ‘‘ blowing off’’ and changing of the water only as 
little and as seldom as possible when zinc is used, you have 
passed unnoticed the important fact, that by the use of acer- 
tain proportion of zine, properly attached and distributed, 
the boilers will be made to last much longer than by any other 
known method, to say nothing of the labour and trouble 
which will be saved by keeping their interior surfaces as 
free from scale as possible, &c. With tight condensers, 
and reducing the waste of steam and water to a minimum, 
and using mineral. oil for the interior surfaces of the 
engines, I see no.difficulty:in being enabled to run boilers 
a round voyageto India and back without emptying them ; 
when it would be time to renew the zinc plates, especially 
With respect to. the oor h, all 

e paragraph, appears to be 
totally well explained in *d to the two boilers fitted on 
Navi a tensaahig Hintootan, ed Seat eins mit 

avigation » excep’ it infers it 
was one of the Boiler Committee’s experiments. These 
boilers I understand, were fitted to try his system at his 
own request, and which is highly recommended by the 
committee in their third Report. In these and numerous 
others, not quite so long at work, the efficacy of zinc to 
rotect marine boilers has been proved to be most remark- 
able, but something has pogeenes during the third or last 
voyage of the Hindostan, and by far the shortest of the three, 
of an extraordinary nature as regards the thickness of the 
scale and density of the water in the zinc-fitted boilers, 
compared with that, in the boilers not so fitted although all 
the boilers, itis said, were treated exactly alike. This, how- 
fuer, appears to me to be very doubtful, as the thickness of 
e aftera run home from Shanghai vid Bombay was 
scarcely half that of last voyage after a run home from 
Bombay only, although “ blowing off’’ or brining’’ in the 
_ way was carried out during the first voyage, but 
not, it is said, during the last. owever the analysis of 
the water and scale taken from the zinc-fitted boilers, will, 
no doubt, throw some light on this mysterious matter, and 
show how far the zinc, if any, has had to do with it. 

In conclusion, whatever may be the effect of zinc when 
used to prevent or throw off incrustation in boiler working 
with fresh water it has been satisfactorily proved that 
y it is properly applied and distributed in boilers work- 
ing with salt water scarcely any perceptible oxidation of 
the iron surface takes place, but which becomes coated 

a film of about the same colour as lead, and instead of 
deposited over this being easier to remove, 
cases without zinc, it so tenaciously to 
e that almost every inch of surface has to be 
po pete Poon ag tool, before it can be removed ; the 

‘ace under it, ene dry. 
of some of the experiments carried out by the 
which are still going on, showing the com- 
weight of large iron plates, some with zinc 
hed, and some without, suspended in a working marine 
are most astonishing ; the loss in one instance bei 
fe of.an ounce with the zinc attached, an 
without, the amount of surface ing the 
bright in each case, so that the loss in 
t woul (the metal actually removed by 
corrosion.. Apologising for the length of my letter. 
I am, Sir, yours faithfully, 
Onz WHo Knows. 


> 








NorTHEeRN Pactric Bripez.—Mr. Roberts, chief en- 
gineer of the Northern Pacific Railroad, has started a 
party fora Sage | survey of the Cascade from 
‘acoma. e party took the field at Orting on Pay- 
exhaustive survey of the 

Cowlitz Pass. 
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STANDARD WEIGHTS AND MEASURES. 

In connexion with the Board of Trade is a de- 
partment by no means.generally known, ‘It is that 
which has to deal with the standard weights and 
measures in use in the United Kingdom. It is 
almost needless to refer to the fact that in most 
oreign countries the decimal metrical system is in 
almost universal use, Butin regard to its adoption 
in this country, we are far behindhand. Recently 
much surprise was expressed by some of our con- 
temporaries, that the Russian Government had 
appointed a scientific commission to examine the 
best methods of bringing the “old style” of dates 
still used in that country into unison with the styles 
of the rest of Europe. It was suggested that a 
call may be made for the restoration of. his 
‘*eleven days” (now fast getting on for twelve) as 
did our ancestors some 130 years ago. Similarly 
any attempted change in our metrical systems has 
been opposed, and if any person will take the trouble 
to read the iy account of our corn markets he 
will find some difficulty in reconciling prices with 
quantities, many districts having an individual 
standard of their own in regard to weight or 
quantity that is qerdly commensurable with the 
standards adopted by other places, or at all events 
only capable of being understood by experts, Thus 
we are behindhand, and seriously so. 

The twelfth annual report of the proceedings 
and business of the Standard Weights and Measures 
Department of the Board of Trade contains much 
interesting matter. Since the issue of the last 


rt there has been an Act passed to con-| th 


re 
solidate the laws relating to weights and measures. 
In some important details the local procedures in 
regard to them has been altered, and the present 
practice in regard te standards has also-been slightly 
affected. Additional provision has been’ made for 
the care and restoration of!the standards, and the 
Board of Trade has been authorised to declare what 


is. a “standard.” .The local authorities have been | B 





empowered to make bye-laws for the regulation of 
the inspection and verification of weights and 
measures, eg however, to the approval of the 
Board of Trade. The procedure in prosecution of 


offences against the Acts has been simplified, and | been 


while existing distinctions between different weights 
and measures has been recognised, there is appended 
to the Act a table of equivalents in metric weights 
and measures, intended to.be used for the p 

of science or manufacture. The Act comes into 
operation on January 1, 1879. 

In regard to the verification of standards, four 
kinds have been maintained, viz., 1. The Imperial ; 
2. The Parliamentary, or reference copies of the 
Imperial standards; 3. Board of Trade standards, 
or official copies of the Imperial; and, 4. Local 
and Inspector’s standards. e Board of Trade 
stand were carefully examined during the past 
year so far as they related to the coin of the realm, 
bullion, chemical weights and measures, &c. A 
standard pole or perch, or measure of a quarter of 
the chain of 66 ft., or of 25 links, has been exhibited 
on the north side of Trafalgar-square, London, and 
public standards of the inch, foot, yard, chain of 


66 ft., and measure of 100 ft. have been laid down | dry 


in the Guildhall, London, at the Assize Courts, 
Manchester, the City Hall, Dublin, and at the City 
Hall, Bradford (Yorkshire), Such exhibitions of 
accurate measures of length have been found very 
useful to engineers, mechanics, and others. Nume- 
rous verifications have been made during the year 
for scientific persons in regard to measures and 
weights, inckuliing the standard kilo for the 
Comité International des Poids et Mésures. Other 
similar duties were performed for public bodies. 

As it is the duty of the Board of Trade to main- 
tain the accuracy of the standards of weight and 
fineness used in testing the coins of the realm pro- 
duced by the Royal Mint, such were verified and 
found accurate at the trial of the Pyx on the 9th of 
July, 1877. The standard bullion weights of the 
Bank of England were also verified ; there are, how- 
ever, only four towns in the kingdom, viz., Dublin, 
Manchester, Liverpool, and Lichfield, which have 
complied with the law in having their bullion 
stan oo under the Act vs 1853. Mn 
provisions o e Coinage Act continue 
to be disregarded. whic 

It appears that the material representative of 
the Imperial standard, a -metal, known as 
Baily’s metal (copper 32, tin 5, zinc 2), is well 
adapted for its particular purposes. Careful in- 
vestigations in regard to the possible occurrence of 
molecular change were made. Great care was taken 
in regard to the balances used in the eS mca g 
insure their utmost possible accuracy. e Depart- 
ment now possesses a complete equipment of accu- 
rate metric standards, with the exception of an 
accurate standard metre, which will depend on the 
action of the French Government for its completion. 

A curious custom, which confers certain rights on 
the Corporation of the City of London, is described 
in the report, one which most of our readers have 
heard of, but few, perhaps, know its origin: ‘Six 
ancient horse-shoes and the accompanying sixty- 
one hob-nails rendered annually to the Crown by 
the Corporation of London have been transferred 
to the Queen’s Remembrancer’s Office, as all duties 
relating to the rendering of such services were by 
the Act 22 and 23 Vict, cap. 21 sec, 43, directed 
to be performed at the Office of the Queen’s Re- 
membrancer. The origin of this ancient service is 
Gren in Madox’s ‘History and Antiquities of the 

xchequer,’ edition 1711, as follows: ‘Some 
persons who held of the zing fe capite by rent- 
service paid their rent at the Exchequer. Walter 
le Brun, farmer at the Strand in Middlesex, was to 
have a piece of ground in the parish of St. Clement 
to place a forge there, ‘he rendering yearly six horse- 
shoes forit. This rent was anciently wont to be 
paid at the Exchequer every year. It is still 
rendered at the Exchequer to this day by the Mayor 
and Citizens of London, to whom in process of time 
the said piece of ground was granted,’ These shoes 
and nails were formerly kept in the office of the 
Receipt of Exchequer, an ancient Bape Aes ingen 
© pesour, ponderator, or weigher, e of the 
standard weights of the King?” ” . 

In compliance with the 
the Gas Light and Coke Company’s Act (1876), 
there ‘has ted in the office of, the 
Department a model of the burner to be used in 


by that 
vere at Pettey te ano 
.W.G., or Birmingham wire gauge. It is stated 


uirements of Sec, 37 of siding 


—————— 
that considerable annoyance to engineers, and 
pecuniary loss to contractors, occur from a want of 
accuracy in the copies of this gauge, and the 
necessity of establishing an accurate standard has 
discussed both here and in the United States. 
In Germany there is no official control over gar 
for wire or sheet iron, various, including the B.W.G., 
being employed. Russia there is likewise no 
standard, and in Canada the B,W.G, is mostly in 
use, as it also is generally in the United States. 
Generally, in fact, the Birmingham gauge is of all 
but universal use throughout the civilised world, 

subject to trifling modifications. 

Some interesting experiments were made in regard 
to the weight of a litre of air, dry and without 
carbonic acid. In regard to the measurement of 
dry goods, experiments were also made on the dif- 
ferent modes of ‘ striking” a measure, and some 
uncertainty seems to exist in getting uniform re- 
sults. In measuring in, the diameter of a 
measure was found tomake but little difference, unless 
the diameter was less than one-third the depth of 
the vessel. The Board of Trade standard measures 
of capacity of a bushel, half bushel, or peck, for 
oods have their diameters nearly double their 
depth ; the standard measures for liquids having 
their diameters nearly equal to their depths. It is 
found that, particularly in the sale of such articles 
as coke, potatoes, &c., the measures most likely to 
give just results are those whose proportions are 
equal to those standards of dry goods, 

This report is excellent, as showing that we have 
accurate standards for weighing from a sovereign to 
a potato. But let us say a word about practice. If 
any of our readers will visit the shops of the poor 
classes of his neighbourhood, he will find the smaller 
weights of the shopkeeper sometimes accurate. 
But here is a device constantly in practice, A 
quarter of a pound of any article is weighed 
by placing it with a heavy quarter - pound 
weight in the same scale, while counterbalanced by 
a just half-pound in the other, consequently the 
buyer is defrauded. When the inspector of wee 
goes his rounds he confiscates the light weights, 
while innocently he praises the holder of weigh’ 
beyond the legal standard. This fact was most 
amusingly neglected in a discussion on weights and 
measures in Parliament some two or three 
ago, and the penctive is infinitely worse as a fraud 
on the poor the general use of light weights by 
shopkeepers. 


THE SITTINGBOURNE COLLISION, 

Tue disastrous railway collision on the London, 
Chatham, and Dover way, which occurred at 
Sittingbourne on Saturday last, is another illustra- 
tion of the natural consequences which must from 
poptis Prag Moeller 3 git Lien y ny 
in wor! ea - c¢ with im- 
perfect and inawtlicient pliances, Although the 
circumstances under which this accident occurred 
are fresh in the minds of our readers, it will be ex- 

dient to 2 ee) them on record for future reference, 

t the Sittingbourne station there are sidings 
located on each side of the up and down lines, as 
well as a terminal dock used for the Sheerness 
trains. There are two pairs of points on the down 
line about 50-yards apart ; one pair is in connexion 
with the sidings adjoining the down line, the other 
pe leads to a cross-over road, traversing the up 
ine and leading to the sidings near that track. The 
levers for these points are not interlocked with the 
signal, so that they are worked quite independently 
and out of the control of the signalman, whose box 
is at the end of the up platform, On the morning 
of Saturday last a freight train from London to 
Faversham arrived at Sittingbourne at 12.18 noon, 
where a station order awaited the driver and guards 
to do some shunting that was required there. The 
action taken was, according to the statement of the 
head guard, Moden, as follows: The goods train 
was first put into the Sheerness dock, after which 
the engine was uncoupled, and taken on to the third 
siding from the main line, and from which fifteen 
or sixteen wagons were hauled out. Six or seven 
of these were coal trucks were placed on the siding 
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one of the sidings near the up line, and brought out 
twelve or fourteen wagons, which were coupled up 
by the head guard to the six or seven trucks before 
mentioned, and which had been left standing on the 
main down line. Other wagons were then taken 
out of the sidings and distributed. Amongst them 
were eight trucks to be detached for Sittingbourne. 
The head guard instructed the under guard to un- 
hook these wagons, and then asked permission of 
the signalman to use the down main road for 
shunting them. This being accorded he instructed 
the driver to fly-shunt these wagons into the down 
siding. Then he ran to the points opening to this 
siding, but in front of him he saw the under guard 
holding over the lever of the other points giving on 
to the cross-over of the up mainline. The engine 
coming up struck the trucks, driving them on to 
this crossing and fouling the - main line just as the 
second half of the Ramsgate cheap express was seen 
approaching. Then—the train not being fitted with 
an efficient brake—the catastrophe was inevitable. 
It ran into the trucks fouling the up line, at a 
maximum 8 of 40 miles an hour, smashing up 
the train, killing five people outright, and injuring 
nearly ten times that number. It is important to 
notice that the danger was simultaneously seen and 
appreciated by both guards, and the driver of the 
goods’ train, by the signalman, and by the driver of 
the cheap fast train, who whistled his guards to put 
on brakes, which was done before the collision. 
Meantime, the driver of the goods engine had 
signalled the danger to the driver of the passenger 
train by blowing his large whistle, the head guard 
had run along the up line towards the fated train, 
signalling the danger to him by waving his arms, 
the signalman showed a red flag from his box, and 
the under guard appears to have made some useless 


effort to get the trucks off the up line. But all 
‘these things were, of course, to no purpose. The 
whole of the circumstances which led to the accident 


are so clear as to uire no elucidation, but the 
remarks of Colonel Rich, who represented the Board 
of Trade, will find an appropriate place here, 
Colonel Rich said : 
‘*' This very dreadful accident seems to have happened from 
a mistake on the part of at least two of the servants of the 
company, as it appears to me. The head of the 
s train in signalling to the driver to shunt back this 
in, from which he detached seven ee ay ‘ore he 
saw that the road was in a proper state for those wagons to 
run in a proper direction, made the first mistake. I do 
not think myself that he intended to hold these points, 
because the points for these wagons to go into the goods 
yard were 50 yards further on. He also seems to have 
started these wagons when the whole of them were ahead of 
him. He called the driver to push them back when he had 
to run a long way to those points,’and he had nothing like a 
reasonable time to go there. If he had given hi Ayre 
wi 


to reach the ts, then he could have interfered 
man who held the wrong points. This man, though a very 
man, seems to have been the whole time he been 


ih the service of the emonny ones 
I know the Herne-hill yards 

Stewart’s-lane Clark must also have seen a good deal of 
shunting. He must have been thought fit to do poumey 
his own senior and the foreman porter, for they al- 
lowed him to hold other —_ which were similarly situated 
with regard to the main line. When the wagons were called 
back, he does not deny that he knew where they were to go, 
and heacknowledges his mistake in catching the wrong lever. 
I haveoften, in my seventeen years’ experience, seen men who 
have been twenty years in the service of companies, and the 
best men make the same mistake. The ven | safety in these 
cases is in the use of interlocking points and si . With 
these it is impossible for a man to do what this man did. 


in these operations. 
very busy, and at 


It would have perfectly impossible, if these points had 
been interlocked, for this man to alter the points, or even 
for the si in his box to do so. This station was 


opened before I came to the Board of Trade and before the 
system of interlocking points and signals was known in its 
t perfected form. It was so novel at that time that 
it was not till some years after I came to the Board of 
Trade that companies were obliged to adopt it before the 
use of the stations was sanctioned. 5 campacey Dg Cray | 
opened before the present tions came into force. 
am told by the company’s officers that they bad actually 
got the plans prepared of arrangements for interlocking 
points and si at this station when, unfortunately, 
this accident happened. I do not know that I can give you 
any further information. I shall be happy to answer any 
questions. The adoption of continuous brakes was very 
much urged on all companies. So far as the evidence goes 
in this accident they ae ee much use, be- 
n 


have noticed the danger till 
of the trucks. 


The continuous 





train at its would run 200 . We do, how- 
high speed yards 


ever, advocate very . Asarule, 
I should advise drivers if t see an ction like 


that to put on run h it. It is 
the old story I ag th h the deal board. I 
believe that this train not have met with much 


harm if it had not been for the pair of wheels which 
got under the engine. I do not think any person in the 
train would have felt the shock of the concussion with 
the trucks.” 

The responsibility of this severe accident is 
divided between two of’ the company’s servants and 
the company. The former, at least one of the 
former, appears to have been simply following the 
usual course of practice, the latter, a comparatively 
new hand, was the immediate cause of the accident, 
either in misunderstanding the order by his chief, 
or in making a mistake which Colonel Rich states 
the best and most experienced men make sometimes 
—that of throwing over the wrong lever. These two 
men are already handed to justice, with a verdict 
of manslaughter nae over them, and we may 
rely upon it that they will suffer sufficiently for 
their offence. 

But with the directors of the railway company it 
is different. ‘They are the real criminals in this 
most criminal of accidents. At this station, where 
the number of sidings proves that a considerable 
amount of shunting goes on; where access to one set 
of sidings involves fouling one of the main lines 
when at all times, and especially at this season, 
there is a great amount of fast passenger traffic 
—the business of the yard appears to be divided 
in a haphazard fashion among the station porters 
and the guards of the freight trains. And 
there exists absolutely no connexion between signals 
and points except that maintained between the 
railway servants themselves. There is nothing to 
—- a careless employé, as in the present case, 
rom committiug wholesale destruction of human 
life. It appears that Sittingbourne, in common with 
many other stations, was established before the re- 
gulations of the Board of Trade required the in- 
stallation of the interlocking system. And because 
this was not made compulsory, it has never been 
done, and the travelling public has been for years 
past exposed to the peril which was happily averted 
till the other day. If the switch levers had been 
locked with the signals, it would, as Colonel Rich 
— out, be utterly impossible for the switches to 

ave been set wrong. Consequently the accident 
could never have occurred. 

With the remarks of Colonel Rich about con- 
tinuous brakes we do not concur, and we believe he 
will modify his opinion before submitting his report 
to the Board of ‘Trade. Colonel Rich cannot have 
followed closely what has been done in the matter 
of continuous brakes, or he would not have named 
400 yards as the distance necessary to stop a train 
from a speed of 40 miles an hour. It appears from 
the evidence that the driver of the passenger train 
was warned of the approaching danger when he was 
200 yards distant from the wagon fouling the track, 
and that the speed did not exceed 40 miles an hour. 
There were then at least 10 seconds available, a time 
anda distance ample to have pulled up the train 
short of the point of collision. During the North 
British Railway trials, the train fitted with the 
Westinghouse automatic brake was always brought 
to astate of rest from 40 miles an hour, well within 
200 yards, and the recent careful trials conducted 
on the London, Brighton, and South Coast Railway, 
show conclusively that the retarding power of these 
brakes is equivalent to five miles per second from 
the time of application. There would thus have 
been two seconds to spare in respect to time, and 
from 60 ft. to 100 ft. in respect to distance. But 
it is only the Westinghouse brake that will effect 
this. The immediate consequences of this accident 
are worth considering: they are grief and desola- 
tion brought into many homes by violent death ; 
misery and suffering into many more by injury and 
maiming ; two inferior servants of the company 
noe en ge for a long or shorter period, with the 
indefinite subsequent calamity which this error of 
theirs will entail upon them; large sums diverted 
from the pocket of the railway shareholders, in pay- 
ing damages which can only imperfectly compensate 
the physical sufferers ; and probably the establish- 
ment of the interlocking system at Sittingbourne. 
But no consequences can fall on the directors of 
the company, who have steadily neglected to apply 
the means of safety within their reach, and upon 
whom the real responsibility rests. We repeat 
what we said last week, that the travelling public 





have more than any other body the means of en- 
forcing the adoption of reasonable means for insur- 





ing its safety; the Board of Trade enforces now, 
at all events, a means of security at stations; it re- 
mains for similar precautions to be enforced by law, 
or by the pressure of public opinion on prejudiced 
or inept railway directors and locomotive superin- 
tendents. 





A THREE-HUNDRED TON CANNON 
BALL 


On the authority of the Spectator we have the 
alarming intelligence that the Germans have been 
seen manceuvring within sight of our coasts with 
what are substantially, in power of destruction, 
cannon balls weighing 300 tons each, flying at the 
velocity of 240 miles an hour. This is the alarming 
account of the Grosser Kurfiirst catastrophe as 
narrated by that, high-class English journal the 
Spectator. This is what the Spectator says: ‘* The 

erman Admiralty is, we suppose, like our own, 
filled with experienced sailors—that is, men who 
know everything about a ship, but nothing about a 
marine locomotive of 6000 tons and upwards, men 
who, as a clever sailor has just written, can feel a 
ship under them as they would a horse, but who are 
on board ironclads mere passengers, and who have 
never realised what their machines could do. It is 
quite clear, for instance, that they have never fully 
realised that a ‘tap’ from an ironclad, weighing— 
we do not mean measuring—say 10,000 tons, and 
going at eight miles an hour, is more than a blow 
from a cannon ball of 300 tons; yet if a cannon 
ball travels, as is said, a mile in fifteen seconds, or 
240 miles an hour, that proposition is mathematically 
certain. Nobody doubts that such a blow would 
rend an ironclad, but Admiralty officials do not 
realise that such a blow can be given ; and actually 
in Germany, according to official statements, 109 
yards is fixed as the proper distance between ship and 
ship—that is, they actually allow huge cannon balls to 
come within their own diameters of striking distance, 
and think a miss, nevertheless, always certain. It 
is sheer folly, based on an experience of wooden 
ships, which teaches nothing germane to the matter.” 

hat a humiliation this is to our country, what 
an exposure of the ignorance of educated English- 
men before the well-educated officers of the German 
Admiralty. The writer of a technical leading 
article in the Spectator presumes to teach the 
German Admiralty what is the amount of destruc- 
tive power stored up in the moving masses of their 
ironclads, the writer himself having never had even 
a first lesson in the laws of matter and motion, or, 
if he has, he must have been the dunce of the class, 
for he is now quite innocent of any knowledge of 
these laws. Perhapsit is the ‘‘ clever sailor” himself 
who has written the article, and the 300-ton shot 
and the calculation may be all a suggestion from 
Jules Verne’s ‘‘ From the Earth to the Moon.” Our 
readers all know that the destructive efficiency of a 
shot is proportional to the product of the weight 
by the square of the velocity, so that, at thirty times 
the velocity, the weight would be not one-thirtieth, 
as the Spectator supposes it is, but one nine- 
hundredth of 10,000 tons, or say about 1] tons, not 
300 tons. The velocity of the cannon ball is put 
down as 240 miles per hour. The initial velocity of 
a cannon ball is generally above 1000 miles per hour. 
The final velocity of a spherical shot of 284 Ib. at 
800 yards range at the Warrior target is given by 
Major Owen as 1299 ft. per second, that is 885 
miles per hour, If we take that as the cannon-ball 
speed, the equivalent cannon ball representing the 
10,000-ton armour-clad at eight statute miles per 


hour becomes 10,000 x 8x8 x 20163 ewt. We 
885 x 885 


have therefore reduced the Spectator’s scare to the 
not extravagant dimensions of a cannon ball weigh- 
ing little over 16 cwt. The Spectator begins the 
paragraph from which we have quoted with these 
words, ‘* We have nothing new, nothing indeed that 
we have not said a dozen times.” If it is really the 
thirteenth time that this 300-ton shot has been fired, 
it is surely high time that the gun should be spiked 
by us, and the “clever sailor,” if he has been the 
gunner, ought to return to his wooden ship which 
he says he can feel as a horse under him, make that 
his hobby and stick to it. 








THE BRITISH ASSOCIATION. 

WE pro in this and in the succeeding articles 
upon the Dublin meeting of the British Association 
to refer to some of the principal read before 
the sections, giving at the same time an abstract of 
the discussions to which they gave rise, so far as they 
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tended to add to existing knowledge of the various 


subjects. 

On Thursday, Mr. J. E. H. Gordon, B.A.,the newly 
elected Assistant General Secretary, gave an account 
of some experiments on specific inductive capacity, 
and of an ——— devised for measuring it. 
Hitherto the difficulty in measuring specific in- 
ductive capacity has arisen from the phenomenon 
so well known to all who handle the apparatus 
of statical electricity, namely, the apparent soak- 
ing of the charge into the surface of the sub- 
stance employed as an insulator, a circumstance 
which tends apparently to make the amount of 
a charge increase during the time that must 
necessarily elapse while the measurement is made. 
Mr. Gordon therefore sought to employ an instru- 
ment which should only require the surface of the 
insulator to be charged during a very short period of 
time. This instrument was termed an electrostatic 
balance, and was the invention of Sir William 
Thomson, though it had never before been publicly 
described. Professor Clerk Maxwell had suggested 
the use of the balance in conjunction with a quadrant 
electrometer for the particular research. lter- 
nating currents from an induction coil were em- 
ployed, and the inductive action of a plate attached to 
one pole was balanced against that of two other plates 
a and c, shown in the diagram, which were placed 
one on each side of it, being separated from it by a 





thickness of air. A reference to the diagram shows 
that the pole 4 of the electrometer is subjected to the 
inductive action of the plates ¢ and c, while the other 
pole d is subject to induction from ¢ and e. When 
the plates a, 4, d, and e are adjusted in positions 
symmetrically on each side of c, these inductive 
actions exactly balance one another. A plate of 
glass or other dielectric whose specific inductive 
capacity was to be measured was introduced in one 
of these air spaces, and the outer plate was moved by 
a micrometer screw until a ‘‘ balance” of inductive 
action was again obtained. The readings of the 
micrometer gave lengths inversely proportional to 
the specific inductive capacities of the substances 
employed. The results, after making necessary 
corrections, were shown to agree fairly with the 
determinations of Faraday, and other investigators, 

In the course of the short discussion which 
followed, after a few remarks from Mr. Ayrton, Mr. 
Spottiswoode, F.R.S., said that the induction coil 
had served as a pioneer in electrical research, but it 
had now been superseded by the voltaic battery. 
The complexity of the phenomena connected with 
the induction coil renders it, in his opinion, not so 
serviceable for delicate experiments and accurate 
measurements as the battery. Dr. Lodge having 
referred to the researches of Professor Carey Foster 
and of Dr. Hopkinson in connexion with the same 
subject, and Mr. Gordon having replied, the Chair- 
man called upon Mr. Gordon to read his next paper 
‘‘On the Effects of Variations of Pressure on the 
Length of Disruptive Discharge.” 

In connexion with this subject he had been led to 
re-investigate the experimental law of the late Sir 
W. Snow Harris, who had stated that the length of 
p eae that could be obtained in dry air from the dis- 
charge of a particular charge of electricity varied 
inversely with the pressure under which the air 
existed. The oe employed by Mr. Gordon 
consisted of two long parallel glass tubes 2.9 in. in 
external diameter, closed at one end and connected 


together at the other, and communicating with an 
exhausting and condensing pump, and with a 
manometer. Each of these glass tubes was fitted 


with adjustable rods, between the ends of which the 
spark was to pass. ‘To ascertain the exact distance 


between the ends of the rods at which the required 
discharge took place, an ingenious differential 
method of observation was employed. When the 
dried air had been introdu 


to the amount re- 








uisite to uce the particular pressure desired 
the rods Sony drawn asunder, ond then adjusted 
until in one tube the ends were just near enough to 
produce disruptive discharge, while in the other the 
ends of the rods were just so far apart that no dis- 
charge took place. The latter were then pushed 


‘in, and the former pulled out, so that the discharge 


took place in the second tube; and the mean of the 
two observations was taken as the true distance of 
the discharge. This method is obviously much 
more reliable than the method usually adopted for 
measuring the length of sparks by the discharge be- 
tween a single pair of or balls. The result of 
Mr. Gordon’s experiments showed that Harris's law 
was nearly true up to a pressure of about 11] in. 
in the manometer tube above the pressure of the air; 
but with higher pressures the departure from the 
simple law me wider. 

In reply to Professor Silvanus P. Thompson, Mr. 
Gordon stated that he had not tried the effect of tubes 
of a wider or narrower bore on the length of the dis- 
charge ; and he thought there would be a difficulty 
in getting wider tubes of reliably cylindrical form. 

On Friday, the 16th instant, the business in Sec- 
tion A commenced by the reading by Mr. G. John. 
stone Stoney, of the * Report on the Oscillation and 
Frequencies of the Rays of the Solar Spectrum.” 
This was followed by the paper by Captain Douglas 
Galton, C.B., F.R.S., ‘‘On the General Results of 
some recent Experiments apes the Coefficient of 
Friction between Surfaces Moving at High Veloci- 
ties.” ‘This paper, which we published in extenso a 
fortnight ago,* embodied the results of a series of 
experiments made on the Brighton Railway by the 
author upon the action of brakes upon trains moving 
at various velocities, and which were described at the 
time in our columns.+ The author points out that the 
application of a brake to a wheel may produce one of 
two effects ; (1) it may retard the velocity by the fric- 
tion between the brake-block and the surface of the 
oe of the wheel; or, (2) it may arrest altogether 
the rotation of the wheel, causing it to slide upon 


the rail, In the first instance, the coefficient of | lan 


friction is between the brake-blocks and the wheel, 
and is equal to the tangential force divided by the 
pressure applied; and in the second it is between 
the wheel and the rail, and is then equal to the 
friction of the brake-blocks divided by the weight 
upon the wheels, The following are the prin- 
cipal results recorded in the paper. (1) That the 
application of brakes to the wheels, when skidding 
is not produced, does not a to retard the 
rapidity of rotation of the wheels. (2) That when 
the rotation of the wheels falls below that due to 
the speed at which the train is moving, skidding 
appears to follow immediately. @) That the re- 
sistance which results from the application of brakes 
without skidding, is greater than that caused by 
skidded wheels ; and (4), that the pressure required 
to skid the wheels is much jhigher than that re- 
quired to hold them skidded, and aj to bear a 
relation to the weight on the wheels themselves, as 
well us to their adhesion and velocity, From these 


results it follows, (1), that.the most economical way | parti 


of applying a brake is to -_ on sufficient pressure 
to bring the wheels to the point of just going to 
skid without allowing the skidding actually to com- 
mence, for the moment the wheels begin to slide 
the resistance to motion caused by the application of 
the brakes is reduced; and (2), that in order to 
produce the same result at different velocities, the 
pressure applied to the brake-blocks must vary in 
proportion as the velocity increases, A considera- 
tion of the results of the experiments confirms the 
view that the essential requirement of a brake for 
trains moving at high velocities is, that it should be 
capable of bringing a high pressure to bear upon 
the surface of the tyres of the wheels almost instan- 
taneously, and that the pressure thus brought to 
bear should be reduced in proportion as the speed of 
the train is diminished, so as to reduce toa mini- 
mum the chances of the wheels sliding on the rails, 
The Westinghouse automatic brake is the “o> | 
arrangement at present in the field which will f 
these conditions, and it was the brake used in the 
experiments to which Captain Douglas Galton’s 
4 refers. 

the discussion which followed, Mr. F. J. 
Bramwell, C.E., F.R.S., said that when conducting 
a similar series of experiments he had employed an 
instrument which he designed for automatically re- 
cording the velocity of the train. It consists simply 
of a band of paper driven at a uniform velocity by 

* See ENGINEERING, 153 ante. 
+ See ENGINEERING, xxv., page 482. 











means of a clock ; over this paper traverses a pencil 
to which a reciprocating motion is imparted by its 

i i pmpe pty actuated by an prepenr on 
one of the axles e carriage, @ carriage 
to which the instrument is fitted is at rest the pencil 
is stationary, and a straight line is drawn by it on 
the peper, ut when the carriage is in motion the 
pencil has a reciprocating motion which, combined 
with the motion of the paper, produces on the latter 
an undulating line, the number of undulations per 
unit of time measured by the distance traversed by 
the paper indicating the speed of the train. Mr. 
Bramwell said that the apparatus was still in his 
possession, and he should be most happy to place it 
at Captain Galton’s disposal for any future ex- 
periments, 

The Earl of Rosse called attention to the fact 
that when a train is being brought to rest under the 
influence of the brakes, there is not a uniform 
surface motion between the wheel and rail or between 
the wheel and brake-block ; the train appeared to 
move in jerks, asif the momentum, having been de- 
stroyed, were restored again. The screech or note 
which often accompanies the putting on of the 
brakes proved that there must be vibratory motion. 
He would like to ask the author of the paper if, in 
his experiments, he had observed that there was any 
one particular s of motion which favours that 
vibration more any other, and whether a high 
or a low a is most conducive to the screeching 
of the brake-blocks, 

After a few remarks from Mr. Aitkin, relative to 
the variation of the coefficient of friction at different 
velocities, the Hon. R. C, Parsons asked if the un- 
evenness of the line might not affect the critical 
—_ at which the wheels are just going to skid. 

e could not help thinking that when the wheels 
are in that critical state the variations caused by 
unevenness of the line would make all accurate de- 
terminations on that point impossible. 

Mr. Robert Bri of Pennsylvania, U.S., said 
that it was exceedingly difficult to speak in proper 
in commenting on so carefully prepared 
and elaborate a paper as that of Captain Galton. 
Still he felt inclined to remark that the question of 
the adhesion of one dry surface to another, like that 
of a brake to a railway wheel, or of the wheel itself 
to the rail, was one of relative abrasion rather than 
friction. To make the experiment complete it 
would probably be found that the temperature of 
the brake surface or of the wheel was a material 
element in the adhesion at any time ; that, as the 
temperature increased, the velocity of the surface 
being constant, the adhesions of those surfaces 
would be found to fall off. Captain Galton had 
alluded to the detrition and rolling of particles of 
metal as influencing the apparent reduction of the 
coefficient of friction after each few seconds of 
time, Possibly and probably the effect of the 
increase of temperature of the surface of the brake, 
or of the wheel when skidding, would have so far 
impaired the cohesion of the metal of the brake, or 
wheel, as to disintegrate that surface into rolling 
icles to the material impairment of the adhesion. 


. 


Hence it would have been well if the loss of weight 
of the brake shoes had been carefully ascertained 
and recorded. 

The speaker had had occasion in a practical way 
to notice the effect of velocity in reducing the 
friction of the parts of running machinery, which 
after an initial labour of considerable amount to 
overcome the friction of rest, would, when running 
at considerable speeds, present a coefficient of 
friction much below the tabular results of Morin 
and others; 3$ per cent. or even less would be 
found for most running machinery when well 
lubricated and not overloaded or running at in- 
ordinate velocities, so that the heat generated by the 
friction would not improve the lubricants. Under 
such conditions no appreciable wear of surface 
and almost no loss of lubricant occurred. 

Mr. Briggs did not think it right that the ad- 
hesion of brakes, &c., should be classed with and 
considered as governed by the same laws as have 
been found controlling the well-lubricated almost 
imperishable surface of well-proportioned running 


machinery. 

Captain Douglas Galton, in replying to the dis- 
cussion, said that there could be no doubt that it 
would be far more satisfactory in point of accuracy 
to make experiments for determining coefficients of 
friction{in workshops, where all disturbing influences 
foreign to the investigation may be removed, but it 
must be remembered that this inv tion was con- 
ducted with a view of ascertaining the actions and 
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influences which take 


ee on railways in actual 
practice, and another o' 


ject of the experiments was 


to find out what is the very best form of brake for’ 


railway purposes. It is with the greatest difficulty 
that asekiuie scientific experiments can be conducted 
in a train rushing through the air at a speed of 60 
miles an hour. The train passes over such great 
distances in so short a time, that it is impossible 
always to tell the exact spot where an experiment is 
commenced or where it is finished. With respect 
to the question of temperature, Captain Galton 
said that he was having an apparatus made by 
Mr, Ladd for ascertaining the temperature of 
the brake blocks at the moment of putting on 
the brakes, but he much feared no instrument 
would be able to survive the shocks to which it 
must necessarily be subject in so exposed a position. 
Replying to a question asked by Mr. Bramwell, 
Captain Galton said that as soon as the pressure 
between the brake-blocks and the wheels is sufficient 
to retard the rotation of the wheels so as to reduce 
their velocity below that at which the train is moving 
forward, they are vote, yal rest almost immediately, 
but it takes a second and a half to overcome the 
momentum of the wheel and to bring it to rest. 
The retarding force appears to be smaller when the 
wheel is sliding on the rail than when it is moving 
with the same velocity as the train at the time the 
brake is applied. In reply to the remarks of Lord 
Rosse, Captain Galton observed that as the speed of 
the train diminishes the wheels become more liable 
to skid, and for that reason it is advisable to put on 
the maximum pressure at first, and gradually to 
diminish it as the train comes to rest, The jump- 
ing action at the last moment, to which Lord Rosse 
had alluded, is a proof that too much pressure has 
been put upon the brakes while the train is coming 
to a standstill; and, with regard to the adhesion 
between the wheel and the rail, referred to by one 
of the speakers, it was very easily determined, for as 
the weight on the wheels at any moment is known 
the friction at any moment is therefore known also. 
Mr, G. Johnstone Stoney, F.R.S., then read a 
paper descriptive of an exceedingly beautiful B98 
troscope of unusually large aperture, which had 
recently been constructed from his designs by Mr. 
Howard Grubb. In this instrument, which has a 
clear aperture of 8 in., a large bisulphide of carbon 
prism is immersed in a bath of distilled water, in 
which is also immersed a perfectly flat and ac- 
curately worked glass mirror, The space between 
the inner face of the bisulphide prism and the 
mirror constitutes a water prism which is virtually 
doubled by the reflecting nature of one of its 
bounding surfaces. The mirror not only doubles 
optically the internal parts of the instrument, but it 
enables the collimator and observing telescope to be 
in one. This consists of an ordinary Newtonian 
8 in. reflecting telescope placed with its mouth op- 
posite a circular aperture in the side of the water 
tank, which aperture is closed by the exterior face 
of the bisulphide prism, As is the case in all New- 
tonian telescopes, the eye-piece projects from the 
side of the telescope-tube near its mouth, its axis 
being perpendicular to that of the telescope ; and, at 
& position within the tube at which the axes of the 
telescope and eye-piece intersect, is fixed a small 
plane mirror at an angle of 45 deg. with each of 
these axes, On the opposite side of the tube to the 
eye-piece and similarly placed, is the tube carrying the 
spectroscope slit, and this is also provided with a 
corresponding mirror within the tube set at an angle 
of 45 deg. with the axis, but at right angles to the 
eye-piece mirror. ‘These two mirrors are placed 
one above the other, and the axes of the tubes 
carrying the eye-piece and slit respectively are 
placed so much above and below the principal axis 
of the telescope as to bring them each opposite its 
own corresponding mirror. To make the arrange- 
ment perfectly clear, a diagram and drawings would 
be required, and we propose on a early occasion to 
give an illustrated description of Mr. Stoney’s in- 
teresting instrument, We may, however, add that 
the course of the rays from the sli: through the in- 
strument to the eye is as follows: Entering by the 
slit on the opposite side of the great tube to that on 
which the eye is placed, a beam of light falling on 
the upper mirror is reflected to the speculum at the 
further end of the telescope, here it is reflected 
as a el beam back, in a direction 
parallel with the 


axis to the bisulphide of carbon 
prism, here it Sree ome jpeg age dispersion; 
and on emerging into the water on the o 


by the water and falls on to the 


still further dispersion, and emerging 
isulphide prism in the axis at which 
it entered, aid passing up the telescope, it is col- 
lected by the speculum and reflected on to the 
lower mirror opposite the eye-piece through which 
it is reflected to the eye. The only movable part 
in the apparatus is the immersed mirror which 
is suspended in a frame to which a movement in 
azimuth can be communicated bymeans of a tangent 
screw, the amount of such angular displacement 
being measured on a divided arc and vernier. The 
water acts in two capacities, (1) optical and (2) 
mechanical ; in the first place, in the position it oc- 
cupies with respect to the bisulphide of carbon, the 
dispersion portion of the apparatus may be looked 
upon as a prism of water in an ‘ atmosphere” of 
bisulphide of carbon, for the mirror plays the part 
of optically inclosing the water between two masses 
of bisulphide. 

Mr. Johnstone Stoney was led to the idea of this 
unique instrument by entertaining the conviction 
that the power of a spectroscope could be more 
advantageously increased by the adoption of a large 
aperture, by which a larger amount of light may be 
obtained, than by increasing the number of prisms 
by which a considerable proportion of the light is 
lost by absorption and reflection. The Council of 
the Royal Society, as well as that of the Royal 
Irish Academy, have awarded to Mr. Stoney grants 
of money for the prosecution of his spectroscopic 
researches, and owing to that he has been enabled to 
construct the instrument. It has only just left the 
maker’s hands, and therefore but very few experi- 
ments have been made with it, but Mr. Stoney states 
that he has never geen the absorption lines so black 
in any other instrument as they are in this, which is 
a proof of great perfection of definition, and he has 
been able already to detect five or six dark lines 
between the pair of lines known as D, and which are 
the characteristic spectroscopic feature of the metal 
sodium. 

At the conclusion of Mr. Stoney’s description, 
which was received with much applause, Professor 
H. J. 8. Smith, F.R.S., who was in the chair, in 
proposing a vote of thanks, remarked that to trace 
the course of the rays through Mr. Stoney’s spectro- 
scope from the source of illumination until they 
reached the eye would be a good problem to set to 
students for examination in optics. 

The next paper read was one “On the Support 
of Spheroidal Drops and Allied Phenomena,” by 
Mr, J. Johnstone Stoney, Mr. G. F. Fitzgerald, and 
Mr. R. J. Moss. This paper was an explanatory 
note of the phenomenon which may occasionally be 
observed on the basin of a fountain, or wheh upon 
the surface of a liquid asmall quantity of the same 
liquid, but atadifferent temperature, isallowed to drop 
or trickle. The phenomenon consists in the forma- 
tion of spheroidal drops, which for a fraction of a 
second run over the surface, being supported above it 
by an invisible layer. To produce this phenomenon it 
is essential that there should be a difference of tempe- 
rature between the drop and the liquid upon which 
it rests. Mr, Moss has been experimenting with a 
view to determine the difference of temperature 
necessary to produce the results, and his experiments 
are still in progress, One effect of the difference of 
temperature is to “ polarise” the molecules of the 
intervening gas, some ae more in one direction 
than inanother. Professor Clausius has investigated 
the flow of heat across this layer of gas, and has 
calculated also the pressure across it. One of the 
great difficulties that had to be contended against, 
in these experiments, was that the spheroidal drops 
travelled about over the surface of the liquid, and 
he had to confine them in tubes, the capillary curve 
of the surface of the liquid keeping them in their 
place. He referred especially to the case of drops 
of alcohol on the surface of hot water; they dashed 
about producing a beautiful result, conveying the 
impression to an observer that they were not onl 
endehwed with life, but led a very happy one as well! 
M. J. Janssen, the distinguished French astro- 
nomer, then brought before the section three com- 
munications, which he gave in French. The first of 
these referred to a new method of photographing 
the sun, and announced several discoveries made 
by its means concerning the nature of the solar 
constitution. By this means certain phenomena 
became visible which could not be discovered by 
the telescope. In the first place, a shorter period 
of time than that n to produce an intelligible 
picture on the eye, sufficed to produce a photogra- 


undergoin 
from the t 


flected through the water and bisulphide prism, | phic spectrum extending into the ultra-violet rays 
was much longer than the visible spectrum, but that 


the short exposures produced tra of those ra: 
only which were in the “a of the visible 
violet rays between the rays G and H.  Conse- 
quently for short exp it was very easy to con- 
struct achromatic lenses, and even simple unachro- 
matised lenses, which answered well. Another 
advantage of very short exposures was that the 
photographic irradiation, or apparent spreading of 
the image of a bright object, destroying its sharpness 
of outline, and which caused so much trouble in 
long exposures, did not exist even when the images 
were highly magnified. 

The very short exposure was obtained by a highly 
ingenious sliding slit, which allowed the different 
portions of the image to fall fora very short time 
upon the sensitised plate. The time of exposure 
was measured by registering upon a smoked plate of 
glass the vibrations of a tuning-fork. In fine 
weather an exposure of ;4,;th of a second was found 
sufficient ; but exposures varying from ,.4,;th to 
zoyoth had been tried. Great precaution was neces- 
sary in preparing the sensitised plates. The image 
of the sun was highly magnified to a diameter of no 
less a length than 12.25 metres. Portions photo- 
graphed upon a plate about 24in. by 16 in. were 
shown to the section. Differences of structure were 
to be noted with exposures of different durations, 
With exposures of from yjth of a second to four 
seconds the sun spots and the granulations of its 
surface were beautifully shown. There were cer- 
tain regions over which the granulations, which 
have been compared to willow leaves by Mr. 
Nasmyth, or to rice grains, were very clear and 
sharp; and these regions were often found to be 
surrounded by polygonal or irregular belts in which 
the markings were not clear. Sometimes belts of 
clear granulations surrounded indistinct regions. 
This was an entirely new fact in the study of the 
solar surface. The luminous points of the sun’s 
photosphere indicated by these grains which, as Dr. 
Janssen explained, consisted of vapours or drops 
of metals, constituted the principal source of 
light though only covering one-tenth of the actual 
surface. If all the surface were as bright as the 
grains, the sun would give ten to twenty times as 
much light as it-does in its present state. It would 
be an interesting inquiry whether in the remote ages 
of geologic time the brightness and heat of the sun 
had been greater or not than it is at the present 
time. These were but first results of the new 
method from which much more might be looked for. 
Turning to the recent eclipse of the sun, for which 
expeditions had been despatched to America in July 
last, Dr. Janssen observed that the corona had ap- 
peared to be less extensive, simpler in form and more 
quiescent than had been observed in previous 
eclipses, There obviously existed some hidden 
bond of connexion between the variations of the 
solar spots and those of the red prominences and of 
the corona, there being a minimum of the corona at 
the time of a minimum of sun spots, and he looked 
to this connexion as the probable direction in which 
an explanation of the physical conditions of the 
coronal atmosphere is to be looked for. 

At the conclusion of the three communications, 
which were read as one, Dr. Janssen was warmly 
applauded, and a cordial vote of thanks was accorded 
to him by the meeting. 

The next paper read on the Friday was ‘‘ Upon 
a New Receiver for the Microphone,” by Mr. 
W. J. Millar, C.E. In this paper, which we pub- 
lished in extenso a fortnight ago,* the author 
describes the microphonic receiver, and the experi- 
ments by which he was led to it, which were first 
described in this journal in a letter to ourselves, 
appearing in our last volume.t 

t consists of a permanent horseshoe magnet, 
around one limb of which is wound in a longitudinal 
direction several feet of insulated copper wire 
No. 30 B.W.G.), and on the flat side of the ends of 
the magnet is placed a tin box, which increases the 
strength of the sounds emitted by the magnet under 
the influence of the undulatory or microphonic 
currents traversing the coils, and at the same time 
acts asa resonator. A modification of this instru- 
ment was shown to the meeting; and the author 
stated that although of much smaller dimensions it 
worked as well as the larger form. “In this receiver 
the magnet isa = steel bar 3 in. long, +5 in. 
broad, and } in. thick ; upon this is wound longi- 
tudinally about 18 ft. of insulated copper wire 


#* See ENGINEERING, page 167 ante. 
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No. 30 B.W.G.), and the whole is fixed within a 
shallow box of card, having’ plate of tin attached 
above and below it. The author said that he had 
since been enabled to di with the magnet 
altogether and yet was able to obtain intelligible 
sounds from it. In this case the apparatus is 
simplified toa piece of tin, around which a few yards 
of insulated wire are wound. 

A vote of thanks having been passed to Mr. 
Millar for his communication, Mr. W. Mattieu 
Williams read a short paper ‘“‘ Upon an Experimental 
Verification of the Velocity of Transmission of 
Radiant Heat.” ‘The author began by remarking 
that although it had always been assumed b 
physicists that radiant heat and radiant light were 
transmitted with equal velocities, it had never been 
actually demonstrated by experiment, and he 
suggested that it might be demonstrated by observ- 
ing the speed at which the image of the sun passing 
through a slit in a shutter travelled across a screen 
placed opposite, and by comparing the relative 
speeds of movement across the screen of the luminous 
and calorific images of the slit. 

Professor G, Forbes, in discussing Mr, Williams’s 
remarks, raised several objections to the conclusions 
arrived at in the paper. That being the last paper 
on the list for the day the section was adjourned 
until the following Monday. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday, there was a 
larger attendance on ’Change at { Middlesbrough, but 
business was more depressed than it was last week. 

Nominally, prices were unaltered. Ironmakers not onl; 

adhered to list rates, but showed an indisposition to boo 
orders for delivery over the next few months, except at ad- 
vanced prices. Speculative merchants are bearing the 
market, some of them believing that a legitimate good 
trade is yet a little way off, but others are confining their 
operations to this year, feeling sure that in 1879, there will 
be general industrial activity. Most people are of opinion 
that a good time is coming, and declare that they see indi- 
cations of it in their correspondence and their business 
experience. The improvement must, necessarily, be of 
slow growth, owing to the number of works which are now 
idle and which will gradually be put into operation as trade 
ets better. Messrs. Connal and Co. have now in their 
iddlesbrough warrant stores 67,040 tons of g.m.b. 
iron, and are receiving at the rate of about 400 tons per day. 
At the Glasgow establishment of this firm there is very 

little doing. 


The Finished Iron Trade.—There is no perceptible change 
in the finished iron trade. Founders are fairly well 
occupied. 

Engineering and Shipbuilding.—At the engineerin 
shops and shipyards on the northern rivers there is a goo 
deal of work on hand. Some very fine steamers are being 
turned out on the Tyne and Tees. Bridge builders con- 
tinue busy. 


The Iron and Steel Institute.—The week after next the 
Tron and Steel Institute, which had its origin in Middles- 
brough, will hold its annual meeting in Paris. The 
Council of the Institute have ama an excellent pro- 
gramme, and it is expected that the meeting will be a very 
successful one. 


A Chemical School for Middlesbrough.—On Monday 
a chemical school was opened ‘at Middlesbrough. The 
school is under the auspices of the Committee of the Me- 
chanic Institute of the iron town, aided very materially by 
the Science and Art Department. The borough analyst, 
Mr. Bettel, who will be the teacher, delivered a lecture on 
the systematic study of pure and applied science to the 








arts and manufacture, of which Mr. Lowthian Bell, 
M.P., who had seen through the mer t fitted laboratories, 
congratulated the students of Middlesbrough upon the 


facilities they had of studying chemistry. The hon. 
gentleman in a felicitous manner contrasted the advantages 
the risin; meration possessed for obtaining a knowledge 
of what had | been termed the divine science comp with 
the opportunities there were in his youth. He pointed out 
the necessity there was in a town like Middlesbrough for 
a knowledge of chemistry which was now so invaluable 
in ironmaking- At all the chief iron works there were 
laboratories, and at Messrs. Boleckow, Vaughan, and Co.’s 
there were three aa chemists employed. In con- 
clusion, Mr. Bell urged the young men to study diligently 
before the cares of business prevented them from devoting 
their time to mental culture. 


The River Tees,—The Tees Conservancy Commissioners 
continue to improve the river. They have so far advanced 
with the construction of the South Gare Breakwater, 
which has been chiefly built by millions of tons of slag, 
that they have informed the ironmasters of Cleveland that 
they will no longer require the waste from their blast 
furnaces to tip into the sea. For years the ironmasters in 
the Middlesbrough district have paid the Commissioners 
3d. per ton for taking away the slag on bogies by rail, and 
this material has been valuable in building the breakwater. 
There is to be a breakwater constructed on the north of 
the moath of the Tees,|and the Commissioners La ry thes 
take away the slag from the iron works in the Mi 


brough district on bogies in barges at 6d. per ton. It is 


Y | Prices varied in the afternoon from 48s. 3}d. 


ing over to the Commissioners material which will ‘be 
so ul to them in making the new breakwater. 


Unless 
the charge for removing the is reduced, it is probable 
that the rronmasters be ot to make a: ts at 
a less cost for conveying it to sea and depositing it there. 


The Coal and Coke Trades.—There is no change in the 
condition of the coal and coke trades. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market opened dull, and prices closed 1}d. per ton down, 
although not at the lowest. Business was done in the 
morning at 48s. 4}d. to 48s. 34d. cash, and closed with 
sellers at the higher and buyers at the lower es 
, * 7 4} 


cash, and the month’s price was 48s. 74d. one month. 
At the close there were sellers at 48s. 4d. cash and 48s. 7d. 
one month, and buyers near. During the forenoon on 
Friday there were transactions at 48s. 4d. and 48s. 34d. 
cash, and at 48s. 6}d. one month, the closing prices being, 
buyers, 48s. 3d. cash and 48s. 6d. one month, and sellers 
pen) ton more. Business was done during the afternoon 
at 48s. 3d. and 48s. 2}d. cash, also at 48s: 6d. one-month, 
and the market cl with buyers ae 48s. 2d. cash 
and 483. 5d. one month, sellers asking 1d. higher. The 
market opened quiet on Monday, with business done during 
the forenoon at 48s. 54d. one month and 48s. 24d. cash, 
the market closing still rather sellers. There was a steady 
market in the afternoon, and a fair amount of business 
was done at 48s. 54d. one month and 48s. 23d. cash, sellers 
remaining at the close at the latter quotation. Yesterday’s 
market was quiet at the opening, and prices suff a 
further decline, closing at 1}d. under Monday’s quotations. 
Iron changed hands in the forenoon market at 48s. 14d. to 
48s. 2d. cash, and at 48s. 4$d. one month, the market 
closing with buyers offering the lower prices. During the 
afternoon prices down to 48s. 1d. cash and 48s. 4d. 
month were accepted, and the market closed with sellers at 
those quotations and buyers offering 48s. cash and 48s. 3d. 
one month. -To-day’s warrant market was flat during the 
forenoon, and still lower prices were accepted by sellers, 
business being done at 47s. 114d. down to 47s. 9d. cash, 





47s. 8d. cash. The afternoon market was quiet at the 
forenoon quotations. The market is in an exceedingly dull 
and lifeless condition, and as the season advances the de- 
mand seems to become smaller and smaller, while the pro- 
spects for the winter are most discouraging. Shipping iron 
has been very dull. The prices of makers’ iron have been 
reduced all round, but the main result of the reductions 
appears to be that business of any extent is driven further 
off than ever. Last week’s shipments of pig iron from all 
Scotch ports amounted to 8493 tons, as against 9281 tons 
in the corresponding week of last year. The stock of pig iron 
with Messrs. Connal and Co. now amounts to 191,783 tons, 
the deliveries during last week being 289 tons. There are 
still 96 blast furnaces in operation, as compared with 87 
at the same time last year. 


Clyde Shipbuilding Trade.—This branch of trade can- 
not be said to have a very prosperous look out at the 
present moment, judging by the amount of work in hand, 
and the comparatively small number of new contracts re- 
cently closed. The tonnage launched enn the past 
month, however, was quite up to the average of the work 
— out in — — —_ in —— ee Some bag 
vessels were launc uring August, averaging y 
1000 tons each. One of them was the steel-plated corvette 
Cleopatra, of 2400 tons, with engines of 450 nominal horse 
power, built by Messrs. John Elder and Co., for the 
Admiralty. Messrs. ene f Brothers launched the Pretoria, 
3000 tons, with engines of 500 horse power, for the Union 
Steamship Company, of Southampton; Messrs. M‘Millan 
and Sons launched the Umbe I., 2800 tons, and 
500 horse power, for the Genoa and River Plate Mail 
Company; and Messrs. Charles Connell and Oo. launched 
the Weston Hall, 2600 tons, and 400 horse power, for the 
Liverpool and Bombay line of “ Hall” traders. The only 
merchant sailing vessel launched on the Opes during 
August was the Goethe, 1200 tons, built Messrs. 
Alexander Stephen and Sons for Messrs. D. H. Watjen, of 
Bremen. The launches on the Clyde during the last eight 
months give a larger ton than has been launched in 
the corresponding period of any year since 1874, namely, 
155,700 tons, as against 169,500 tons in the corresponding 
eight months of 1874. 


Financial Condition of the Clyde Trust.—At yester- 
day’s monthly meeting of the Clyde Trust, Mr. Forrest 
Frew drew attention to the decrease in the annual surplus 
funds of the Trust. He pointed out that for the past year 
the surplus was only 9800/., while during the first six or 
eight years of his seat at the board the sum amounted to 
between 20,0001. and 40,0001. They had already — 
a million and three-quarters in new works, and he thought 
that they should hold their hands a little, and allow their 
ordinary revenue to increase, permitting the surplus fund 
to go to the reduction of their new works account. The Lord 
Provost, who presided, thought that it was well known that 
the small surplus was owing to the construction of the new 
works. They had expended 493,0001. on the new Stobcross 
Docks, which represented 20,0001. of interest. If it had 
not been for that circumstance they would have had a 
surplus of 28,0001. 


frew have resolved to borrow 15,0001. for the purpose of 
ing the new harbour which has been talked about for 
such a long time. 


Gas In Ratuway TRAatns.—The administration of the 
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FOREIGN AND COLONIAL NOTES. 


The Cuba Cable Restored.—The No. 8 cable of the Inter- 
national Ocean Telegraph between Key West and 
Havana has been repaired, and telegraphic communication 

. . is now en- 


messages between the United States and Cuba. 
American Brid: 


Building.—A new iron bridge over 
the Connecticut Western Road at Satan’s m has 
been completed and tested. The bridge has a clear span of 
205 ft. and is 25ft. high, it was with four locomo- 
tives, equal to a load of 220 tons. It was built by the 
Ni —- Company, of Buffalo, New York. The 
bridge is caleulated 


to stand six times the weight given it 
in the test, but in the ordi running of trains it could 
not be weighted to more than the amount of the test. 


McCormick's Reapers.—The reaper works of Messrs. 
McCormick, of Chicago, are busy this season, and are 
ing to their full capacity. The foreign trade is steadily 
increasing. Between April and July this year the works 
orders from New Zealand for about 


received three 
50,000 dols. worth of machines. 4 


American Locomotives.—In 1877, the Baldwin Locomo- 

tive Works built 185 locomotives. The number of engines 

— thus far this year has been 170, and 30 others are on 
n 


Proposed South Australian Fortifications. — Colonel 
Scratchley has promptly completed the selection of the 
sites for two forts on Lefevre’s Peninsula, and the deter- 
mination of all preliminary details in connexion with those 
forts, including the —- of the plans. In this 
latter portion of the work he has received assistance from 
Mr. A. D. Moncrieff, upon whom the duty of executing 
the drawings has largely fallen. The sites chosen for the 
atteries are nearly the same as those approved by Sir 
William Jervois, and they appear to be well adegied i 
the double purpose of screening those in man 
them, and of commanding the whole of the a 
the Semaphore, and, consequently, of the Port 
forts, which are both to be constructed among the sand- 
ills, will be about three miles distant from each other, one 
of them being some two miles north and the other one 
mile south of the rang ego Jetty. Mounted with heavy 
guns, they will control the waters of the gulf for a distance 
of 24 miles. This is, practically, all that is required to 
keep a hostile cruiser so far in the o as to render 
id powerless to shell Port Adelaide and the shipping lying 
ere. 


Steel Rails on the Detroit and Milwaukee Railroad.— 
The receiver of the Detroit and Milwaukee Railroad has 
applied to the Mayne Circuit Court for permission to pur- 
c 1000 tons of steel rails, which was granted. The 
Yow called for will complete the line with steel rails. 
; seman will then be in first-class condition for its entire 
e s , 

New South Welsh Opal.—The Diamond Drill Company 
are boring on the City pf Sydney Coal Company’s property 


in 
roaches 
k. The 


at Ne m, near y. Tho reached some 
time since was 270 ft. The chief local geological autho- 
rities estimate that the boring will have to be continued to 


a depth of from 1200 ft. to 1500 ft. before the Newcastle 
and i coal seams are reached. 


Belgian Railway Plant.—Contracts have been let during 
the last few days for 180 10-ton trucks for the Belgian 
State Railways. The trucks were divided into four lots of 
54 tracks each, and they were contracted for at about 1511. 
per truck. 





-West’s Stx-Crntinpgr Enainz.—This engine, which 
was exhibited last week at the exhibition held by the 
Royal Cornwall Polytechnic Poctely at Falmouth, has 
been awarded a silver medal . After the 
judges had seen it at work at the docks the engine was 
taken to pieces, so as to enable them to form an opinion of 
the wear and tear. The President of the society, Mr. 
bs lor, F.G.S., spoke highly of the engine in his opening 
ss. 





Te Instirurion or Navan Arcuiructs.—A gold 
medal, value 25/., has been offered by Mr. R. Carlyle for 
the best paper submitted to be read at the annual general 
mi the Institution of Naval Architects fr 1879, 
**On the Construction of the Screw Propeller, its Form, 
Number of Blades, Pitch in Proportion to meter, &c. 
80 as to give the Smallest Amount of Slip with the Greatest 
Amount of Propulsion fora Ton of Coal.” All papers have 
to be delivered at) the office on or before February 24th, 
1879. No paper ocr fiw bad that date will be eligible to 
compete for the gold medal. 
d oi peg cet ly Somer 
a m 8 
pidity to be hitherto unparalleled), lately came under 
notice. The Navarino, of 3557 tons, to 
British India Steam Navigation Company, 
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Bavarian State Railways has commenced lighting the car- 
riages upon that system with gas. - High 





as afloat, 
berth at 6 o’clock the same evening. 
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ON THE RIVER SHANNON. 
River Shannon, its present State, and the means of 
Improving the Navigation and the Drainage.* 
By Jamus Lrnam. vibe 
of the River Shannon district has 


Tue Flood Drainage 
been ht fi and expected during the last fifty-seven 
‘‘ the 5th of A: , 1821, first Mr. Rennie 
his assistan’ t 


years. 
“ London, 5th April, 1821. 


The 


wrote the following letter 

“ Sir,—His Excellency, the Lord Lieutenant of Ireland, 
havi aonee Be Right Honourable Charles Grant di- 
sesbal ms te is letter of the 8th of November last to get a 
surv: made of the River Shannon, as to its levels between 


and Roosky, with a view to lower its surface, in 
order that the water from the lying on each side of it 
may be more eff off, I request, in the name of 


the Irish Government, that you will set out for that place 
to ascertain the practicability of carrying the above wish 
into execution. 

“Tam Sir, &., 


** JoHN RENNIE. 

To John Grantham, Esq.” : 

Since 1821 three select committees of Parliament have 
sat =e into the Shannon improvement projects. 
Three Acts of Parliament have been for it. Ten 
engineers have been employed by the rnment to plan 
for it ; 11,0001. were formerly paid for plans and reports ; 
557,0162. were expended on works, &c., in it. ; 22,0001. have 





Daring sting Go. lew lade chen ach Scedel op. eats. 
rated to a very 
Near Carrick i Te ny ty ty elle 


. The 
amount of sluice in the weir would prevent all this. 

These are the sad results of the expenditure of more than 
half a million pounds under Government control. How is 
this great evil to be remedied, and at what cost? This is 
what I am going to explain. During eighteen years, 
since 1860, I have been studying the subject, carvan, 
sounding, calculating, and writing to promote the much- 
needed improvement. May I hope it is now to be really 
forwarded. ; 

The Shannon Commissioners reported to the Lords 
Commissioners of Her Majesty’s Lapeer me gh 1850, that 
‘* It is probable that at some future period it may become 
nece to make additional excavations at some com- 

ratively confined channels of the Shannon at and below 

hannon Bridge, and immediately above the weir at 
Meclick.”” These are all the works the Shannon Commis- 
sioners who knew the river so very well considered neces- 
sary to make a completely effective flood drainage of the 
Shannon omen ann hen a gl ey gen such 
works tho robably indispensable will no’ very ex- 
pensive.” “{ ileventh report, pages 8 and 9, March, 1850.) 

A very eminent engineer employed by the Government 





(See eleventh report of Commissioners, dated March, 1851.) 


0! lakes. 
In the length from Battle Bridge, above Carrick-on- 
Shannon, to Killaloe Bridge of 118 miles, 


miles. 
The lakes occupy __... an PR oi 50% 
»» broad, deep channels extendfor .... 61 
» confined rtions of the chann 


occupy merely a jen a eco 5 

The portions of the channel so confined as to be visibly 
obstructions are but two, each half a mile long. Neither 
mill weir nor fish weir stands in the way of the current. 
The floods scarcely ever rise a foot in twenty-four hours. 
The great floods are but 3} ft. where deepest on the land, 
and generally but 2ft. deep, and merely 18in. deep over 
large areas. It is clearly the most easily regulated river 
in the world. Surely less than 400,000. might do it. 

The Shannon river is accurately shown in plan on the Ord- 
nance lin. map. Itrises ina rather desolate valley in the 
Leitrim mountains, in latitude 54 deg. 14 min. 3 sec., and 
longitude 7 deg. 55 min. 7 sec. Its source is a circular 
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fm Present River Chormel ~, a us .. 
Sia fertions of Og Rites oid Go bed of Cie Channel wid ware ordered ty the Shassnon Herigationch be cut envy bat which are not-yet cutaway. 
proposes to procure sufficient waterway by deeperang £ by flood gates, without widening because Mf Bateman's proposed wideung is in hagh rock, & one half of the river bed is gravelly clay. 
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been expended in maintaining it ; 10,0001. have been re- 
cently spent in inquiries. 

The results are: The floods do not now rise so high, 
nor cover so much land, nor last so long, as they formerly 
did; but all the land that was formerly flooded is still 
flooded. The difference between the former high floods 
and the recent covered generally poor margins, or gravelly 
and shrubby beaches. 

Twenty-four thousand acres of low lands are still damaged 
by floods. The outlets of seventeen rivers are obstructed. 
Several public roads are flooded. A swamp 150 miles long is 
maintained. Many dwelling houses are flooded. On one 
occasion I counted thirteen of those flooded houses. I went 
intosome cf them. The water was a foot deep on the 
floors. They had the fireplaces raised over the water. 
They had stools and chairs as steps from the fire to the 
beds ; they slept in their beds with ¢ in. to 18 in. of water 
under them on the floor. 


T was able to measure aeenentely tae greatest height the 
flood had been by the marks it left on legs of the 


tables. 

Near Athlone the abandon their houses when the 
floods rise , and go into lodgi in the town. When 
the flood: they go back an out the houses ; but 
it that another flood comes and drives 
them out never occur ih spring 


summer, or autumn, but in ber, January, or February. 





* Read before Section G of the British Association : 
Dublin meeting. 





in 1862 to 1867 made a minute engineering survey of the 
whole river and reported. His estimate for works is 
290,0001. to improve 24,000 acres, being 121. an acre 
English. This was for seven divisions or levels of the 
river. Subsequently an Act of Parliament was passed for 
works to drain 17,500 acres in three and a half out of the 
seven divisions, at a cost of 300,0001., being 171. an acre 
English. At this rate the regulating of the whole river 
would cost 435,0001. now, in addition to the 529,0001. 
before, making 964,0001. To many minds it must occur 
that this large estimate is probably founded on mistaken 
views of the requirements of the case. 

The Lords Commissioners of Her Majesty’s Treasury, b 
their minute dated 21st of May, 1866, appointed me the tent 
engineer to make an engineering survey of the Shannon, 
and to design and estimate for all works ‘‘ necessary for 
securing the low lands from summer and autumn floods, 
and from ordinary winter floods.’’ I did so, and the Par- 
liamentary paper I hold in my hand is my report dated 
April, 1867, ani printed by order of the House of Commons, 
15th of May, 1867. My estimate is 144,0001. for 24,000 
acres or 61. per acre. 

My object in coming before youis to prove that this smaller, 
estimate is much nearer the truth than any of the others. 
I will not trouble with any mathematical or engineer- 
ing calculation. I will accomplish my object by describing 

explaining the facts and circumstances of the river. 
The Erne and Shannon rivers have three features which 


render it easy to te their floods and 
prevent + ee wes Ag FS Dg oy they a, 








basin locally called the ‘‘ Shannon Pot,’’ 55 ft. in diameter, 
and about 20 ft. deep. The water is a fine clear bluish 
colour. When I saw it, in 1875, its surface was 5 ft. 
under the land, and the stream from it was but 3 ft. wide 
and 2ft.deep. In wet weather it rises over the surface of 
the land, its centre appears to be higher than its circum- 
ference, and an immense quantity of water issues from it 
and rushes down 11} miles to enter Lough Allen, which 
is seven miles long. 

From Lough Allen to the tide of the Atlantic Ocean at 
Limerick, a length of 140 miles by the sinuosities of the 
river, the Shannon has been made navigable with a depth 
of 6 ft. of water. It lies naturally in eight separate levels ; 
but the lowest at Limerick is very small and detached from 
the others by a length of five miles and a fall of 90ft. The 
upper level at the outlet from Lough Allen has a fall of 
20 ft. in six miles, and affords no matter for discussion here. 
Therefore, we will consider only the six levels from 
Carrick-on-Shannon down to Connel. 

The lowest of these levels between Castle Connel and 
Killaloe is but small, containing only 641 acres of low 
land, liable to be flooded in summer or autumn, and rarely 
covered with more than from 1 ft. to 1} ft. of water. In 
20 years they were flooded as follows: in the month of 
August once; in September once; in October five times. 
The owners have not asked for any improvement of the 
Shannon river, they have never joined any of the deputa- 
tions, signed petitions, nor subscribed money. Would it 
not be very wise to leave them out of consideration. The 
works proposed for the upper divisions will do them some 
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let them have it. The exempting of this division 
trom & measure of improvement will appear the 
more judicious when I tell you that the Government 
estimate for freeing the 641 acres of meadow from being 
flooded is 37,2001., being at the rate of nearly 601. an Eng- 
lish, or 1001. an Irish acre. i ces Government 
estimate from 300,0001. to 263,0001. for 16,700 acres, and 
reduces the cost on the lesser area from 171. an acre to 


15 guineas. 
‘fhe Shannon floods may be well studied in three classes, 
namely small floods, great autumn floods, and great winter 


floods. 

The small floods have occurred every year and in every 
month. They have kept the land saturated and cold during 
March, April, and May, which has prevented the growth of 

‘ood 
This erbage grows only late in the season, and is; late 
coming to maturity. The mowing of the crop is thrown 
back into the rainy season, and the saving of it is laborious 
and expensive and often impossible. In the Shannon large 
flat meadows there are three qualities of hay, viz., sedge 
mixed with tall soft weeds, varieties of carex, lets at 21. to 
$l. an acre Irish ; second, brown bent grass with some 
natural rye-grass, and great quantities of meadow sweet, 
lets at 41. to 5l. an Irish acre; third, Timothy grass, 

hleam, nodosum, excellent hay for hunting horses, and 
ets for 61. to 8l. an acre. I have dug up and examined the 
soils of the three qualities of meadow, and failed to discover 
any difference. The difference in the values of the meadows 
results from a difference of the levels of the lands. The 
Timothy grass (such good horse hay) meadow lands are 
9 in. to 15 in. higher than the others, and are consequently 
above watera month earlier in spring, when they shine 
forth beautiful bright green islands. The sedgy, weedy 
meadows are the lowest . | some inches, and are saturated 
longer than the others. The kindness of the soil of these is 
evinced in many places by the following interesting fact’: 
onexamining the surfaces closely numerous plants of clovers 
and some fine species of grass are to be seen, healthy, but 
small and distant. Of course if these lands were freed 
from saturation during spring, summer, and antumn, the 
clover and fine species of grass would flourish and exten 
in a material degree, and in a few years these meadows 
= become — eg din ee seek ein 

e aggregate amount of injury e cro) m 

floods in thirty years far exceeds the amo of damag 
that have actually occurred from the one great autumn 
flood that has occurred in that period. 

The quantity of water flowing off in the river at Meelick 
from a rain basin of 4000 square miles, 2,560,000 acres in 
all'those small floods is under 300,000 cube feet minute. 
The present river channel is fully broad and deep enough 
to carry off that quantity and more at a moderate velocity. 
The only obstructions are the weir mounds, while all 
the low for 120 miles lies scarcely flooded, but steeped 
in water ; the weir mounds, with a fall of several feet at 
each, but without any sluice or flood-gate, act as permanent 
artificial barriers to the flow of the river. Fifty lineal feet 
of open sluice in each weir would relieve all the low land 
in the Shannon Valley from saturation. 

The Great Autumn Floods.—One great autumn flood has 
occurred in the Shannon during the last thirty years. It 
destroyed the whole of the crops on 16,300 acres, and 
injured 3000 acres more. It began to go out on the ground 
at Portumna on the 13th of August, 1861, and rose 1 ft. 3in. 
in five days. It remained at that height for five days more, 
when it began to fall. The very lowest lots of land were 
covered with water 1ft. 9in. deep. The areas of 
meadow were covered merely 1ft. Gin. deep. The flood 
began to fall on the 24th of August, and continued to fall 
at the average rate of an inch a day till the 9th of Sep- 
tember, then there was no water on the meadows, and so 
it remained till the 23rd of September, fifteen days ; but 
the water in the river and the drains was even with the 
surface of the land. In working at the hay mens’ feet sank 
into the ground. The muddy water rose after them. The 
hay lay there under the owners’ eyes rotting, scarcely 
pram 4 but wholly saturated, for fourteen days. There 
was during all that time a fall of 3ft. over the Killaloe 
weir mound. 

It is important to note well here two things, how slowly 
the flood rose on the land, merely 22 in. in six , or 3¢ in. 
average in twenty-four hours; second, and what a small 
depth of flood water there was on the land, viz., 19 in. 
depth of water for five days; 13in. depth for ten days; 
10 in. depth of water for twelve days. Saturation merely 
then for fifteen days more up to September 24th, yet it 
rotted the whole crop ; but it must be easy to prevent such 
small inundation. : 

Another very important fact to note ; there is no obstruc- 
tion whatever in the Shannon at or near Portumna to 
prevent the free flow of its flood waters into Lough Derg, 
which is a wide and deep lake of 30,000 acres, 22} miles 
long. This wide deep water, ha‘ no appreciable fall in 
the surface, goes to within 800 ft. of the great weir mound 
at Killaloe. This channel for 800 ft. is 450 ft. wide, 
with 8 ft. depth of running water, and an inclination of 1}ft. 
per mile down to the weir. Over the weir mound there is 
a sudden fall of the water of 2ft. 2in. 

This diagram section annexed represents accurately 
the relative levels and inclinations of that flood above, 
at, and below Killaloe weir. It is drawn from levels 
taken by m; there, with a spirit level in August, 1861, 
when that was at its highest. 

There wus, as measured by me in the height of that 
greatest of autumn floods, on the 2lst of August, 1861, a 
cataract, a clear fall of 2 ft. 2 in. over the weir. The river 
channel thence downwards to Killaloe was more 
than 450 ft. wide by 6} ft. deep, with a surface inclination 
of 34 ft. mile. From the blige downweeds theva tea 
fall of 4 ft. in one-quarter of a mile, as shown on the 
diagram section 





Task was not that weir mound on that occasion a great 
obstruction? Evidently it was. 





, and promoted the growth of sedge and weeds. | deep 


d | would come into favourable action. The immense 





If that weir mound had not been there on that occasion, 
where would have been the levels of the flood surface from 
its site upwards to Portumna and Meelick? I submit for 
your consideration that they would have been as I now 
point out on the diagram. 

Let a line be drawn from the surface of the water just 
below the weir, upwards to the broad water, and 

to the surface of the flood river, as it was on the 

ist of August. Had the weir not been there the water a 

few feet above the site of the weir would have been a 

fraction of an inch higher than that line, and 800 ft. up- 

wards, which is above the head of the shoal, and in Lough 

Derg, the surface of the flood water would have been 6 in. 
above that line. 

The flood water would be running in a channel 6 ft. 
instead of 8 ft. deep and must rau faster, and must 
have a greater inclination. The velocity in the 8ft. deep 
channel was 281 ft., in the 6 ft. channel it would be 375 ft. 
per minute. 

An increase of 5 in. in the surface fall from the broad 
deep water to the site of the supposed removed weir mound 
would suffice to increase the ity so as to carry off the 
same quantity of flood water in the same time with 2 ft. 
less depth as required. Of the 2 ft. 2in. that would be 
— = —_ a site of the sup; removed —_ 

in. wo ost in generating the required greater 
velocity for the shallowed channel, and 2U in. would be 
— in Lough Derg, and by that lough the same would 

gained at Portumna, that is, the flood water would be 
20 in. lower, while the meadows were covered by 20 in. 
only of flood water, and that for merely five days. There- 
fore, if the weir mound had not been at Killaloe in A t, 
1861, the low lands above it at Portumna would not have 
been covered at all by flood water. They would have been 
merely saturated. Instead of being flooded for cep ag te 
days the lands would have been merely saturated for ten 
days, and thenceforward all the lands would have been 
quite dry for twenty-eight days, and the crops might have 
been saved. 

If the Killaloe weir mound were removed and replaced 
by a movable regulating weir, another important —_ 


capaci! 
of Lough Derg as a storage reservoir, hitherto value- 
less, would be utilised. The lake contains 30,000 acres, 
19,200,000 square feet. The proper level for steamboat 
navigation proposei and recommended by the Shannon 
Commissioners and legalised by the Shannon Act, is 24 ft. 
under the surface of the meadow land. The ity of 
that reservoir is 48 millions cubic feet. When great 
rainfall occurred on the 13th of August, none of it was 
available. It had been filled up amg | during the 
—- month by ordinary wet weather small 3 
t might have been all available that time to store an im- 
mense quantity of flood water, while the rest would be 
flowiag off ape to the sea. The quantity of water in 
the river then and during the previous month was under 
400,000 cubic feet per minute. The channel: was fully 


capable of ing off that quantity at the | navigation 
level, and k the Bes oh of the Shasnntrinen tal of 
h wn to the legal 24 ft. under the surface of 


the ow land. Had it been so, the rise of 21 in. caused by 
the rainfalls of August would have left that water surface, 
when highest, some inches under the low lands. 

Fifty wholly removable regulating weirs were con- 
structed in the Seine several years ago. When quite 
closed up in summer they maintain the required depth of 
water for an immense steamboat navigation. When wholly 
open in floods there is no fall in the river surface. Th 
occupy no part of the natural fall of the river surface. 
remarkable one of these has been in excellent action for 
several years at a place called Porta whey es above Paris, 
and above the junction of the Seine and e. I saw it 
when all open. There was not aripple onthe river flowing 
by. Isaw it raised and lowered with ease and facility. 
I have here a letter from M. Cambuzat, the chief pro yet 
of the River Seine, in which he informs me, that all those 
wholly removable ing weirs in the Seine are re- 
markably effective and suit for regulating that great 
co river. 

iehsre serge havent ho Seieatanpstenitans 

, in , ® month previous e y 

Killaloe wae mound had been wholly removed, and a re- 
— weir se eg Metin we Fann 
quently properly manceu » during mont ugust 
none of the crops in the level of the Shannon above that 
weir would have been materially injured. 
No other flood of so great a quantity of water as that of 
August, 1861, has occurred during the last 30 years. It 
has been estimated to be 900,000 cube feet minute from 
a rain basin of 2,600,000 acres, being one-third cube foot of 
flood water from each acre of land per minute. 

To prevent all floods of that itude—alJ summer and 
harvest floods from going on 
necessary is, to make a channel that will let off that 
quantity of water at a 
in August, 1861. The removal of the weir mound and con- 
structing of a movable weir would accomplish that. 

To have the crops quite safe from saturation the flood 
should pass off at a foot lower level. That must be done by 


excavation 210 ft. wide, 3 ft. deep, and 2400 ft. long; | a cataract over t 


56,000 cube yards, at 46.,=11,2001., will accomplish that. 
The Navigation.—From Limerick to Portumus, Meelick 
and of the 
good navigati 


i 


Balt 
ipeaee aff 


lands—all that is | the 
level of 1 ft. 9 im. lower than it was | floods 





Charles Wye Williams. ve evidence 
that the boats then on ‘sat hte lke taataee and 
that great new locks and canals were not necessary. The 
Commissioners thinking knew what was wanted better 
pr pene chem cn built new canals and locks 

be reaulte are : The state of the navigation at Killaloe 
and Meelick 


long time that season. 
been the state of the Shannon navigation during the last 


years. 
Improvement of the Navigation.—The necessary works 
for improving this navigation are: To replace the protect- 
ing embankment at Ki a potion wall. Fortu- 
nately they did not cut it allaway. A length of 800 ft. is 
enough to build. When that ron be built the pro- 


4 


zk Canal, two miles long, uld be cleaned. The 
obnoxious corner called the Devil’s Elbow above the canal 
should be cut off. These are all that are required for the 
navigation in order to improve the 
of the i wine i on pent 9 but it gh wen 
navigation is qui ; i 
wholly useless for wash ot Gedo chore haaions. The tolls 
received at the eight landing quays amount to but 1001.a year, 
which is 127. 10s. a year to pay each lock-keeper or receiver. 
The four weir m there are firmly main 
destruction of crops, and the 
ar Is it an enemy who maintains them so? 
Storage Capacity of the Lakes.—' 
square feet of the Shannon lakes, and the 
the legal na’ 1 level under the surface of the land, 
there results millions cube feet. If at the beginning of 
{rain falls the lakes were all down to navigation 
vel, which they will be with removable weirs, there would 
bea reservoir of six billions cube feet. This would 
store 300,000 cube feet of flood water per minute for 13 days, 
while the rest would be passing off to the sea through the 
open weirs. 
The greatest autumn flood lasted but 7 Sort, 208 thon 


on, 


to let off ordi 8 
filled to tg eel w 
level. When that 
Carrick 
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quantity of excavation to make a safficient channel with 
only the of the fall ; so he does. - 
177,778 cube yards of rock at 3s 29,900 
a ” ” clay at 1s 8,000 
237,778 ” ” 32 


One more curious fact is the place he excavates the rock; 
that mass of rock on the side of the river which is 20 ft. 


deep before getting to the river surface; he then cuts 
down 6 ft. deep in river; he cuts 26 ft. of hard rock to 
get 6ft. of new wate to carry off 6ft. of water. Six 
feet excavated from the of the river will increase the 
waterway to carry off as much water as 26 ft. excavation 
on the high side, and it may be done for less cost per foot, 
bey iy ay oe te ape pt ae 
weir it is in summers, i 

in any summer. Sepia suceenay boduateets Is this 
good river engineering? It is an e: le of his principle 
all the way up the Shannon. His weirs at Ki 
Meelick, Jurmon, » Ji 
occupy during floods 2ft. or 2ft. Zin. of 


amestown, 

thus taking 
from the river surface nearly half its natural fall. He has 
acted on mistaken principles in other points, which, added 
to those explained, have made him es for three times 
more excavation, i in rock, than is necessary. 

The estimate of 1867 for the whole river is 290,600l. 
The sum which the Government estimates for works in 
three and a half out of the seven divisions of the Shannon 
is 300,0001. which is one-half added to the estimate of 1867. 
At this rate this revised estimate for the seven divisions 
would be 436,000/. I submit for consideration the follow- 
ing propositions : 

1. The circumstances of the Shannon render it very 
easy to regulate its waters and prevent injurious floods. 

&. The na ion and the i of the Shannon 
district may be improved to the full extent necessary or 
desired for a third part of the sum which the Government 
has been advised to insist on as necessary. This may be 
effected by means of simple, and safe removable lating 
weirs, which may be built in one season, and by dy- 
namite b and steam ing. 

I have all the details to prove this for each division of 
the river. I have minute accurate large scale maps, sec- 
tions, and cross sections of every strait and shoal, with 
the régime tabulated for the present and for the proposed 
state of the river in floods. 





THE PORT OF DUBLIN. 
On Recent Improvements in the Port of Dublin.* 
y Mr. Brrpon Boop Sronzy. 

Tue trade of few harbours in the United Kingdom 
has made greater relative i within the last twenty 
years than that of Dublin. is, no doubt, is mainly due 
to the increased perity of the country as a whole, but it 
may also be attributed in great measure to the convergence 
of the main line of internal traffic to Dublin whieh has 
thus naturally become more and more the mart and em- 
porium for a great portion of Ireland. During this period 
of twenty years the entering the port has much 
more than doubled. In 1867 it amounted to 880,844 tons, 
and last year it rose to 1 781 tons, while during the 
current year there is a promise that it will 
the 2,000,000 limit. For the sake of comparison I have 
placed in a tabular form the tonnage of Liverpool and Glas- 
Gem pe weal Oo Shesnes Be ace peincian) i 
for the three ara preceding 1858 1 respectively, 
so as to give fair averages of their respective rates of pro- 
gress within the last twenty years. 

From this Table it will be observed that while the 
to: of Liverpool and G w have respectively in- 
creased 50 per cent. in the last twenty » those of 
Belfast and Cork have nearly doubled, ‘and that of Dublin 
ya —— ot Glaseon es am Ce same time. 

, the tonnage w is one-fourth more, and 
neh Liverpool is not four times greater th 
udin : 


























each | afloat. It will be observ 
at a greater depth did not add to/| debts 


than that of | i 





Liverpool | 
— Greets Gis | Dubitn. | Belfast, | Cork. 
head. 
tons, tons. | tons. | tons. [tons 
1855 4,096,160 |1,666,518) 882,719] 744,364'328,658 
Ist | tunes (Keren anee|Fegbes ot 
 — pag PRG HR Fe er ma 
or ‘ae , 71,153 
1875 6,588,731 |2,249,857| 1,677,543) 1,434 754 623,463 
IT el Hamas [kame ea ans 
pea ’ 2,428,616) 1,973, ee 
s+» ene} 6,798,476 |2,825,516)1,803,7 1,499, 697 701,407 
The of Cork harbour is exclusive of v 


for » mails or passengers, and not loading or 


cargo. 
in the tonnage ‘ort of Dublin is not 


increase of the Pi 
confined to one class of vessel alone, for we find that | j 


be ph gy Baw nay heyy an hy eel pellg 
, tons, or nearly in twen ? 
the oversea trade increased from 67,848 tous” to 280,876 
* Read before ; i iation : 
Dae Section G of the British Association : 











tons, or more than in the same period. 
Previous to 1865, the s' quays of Dablin were, with 
i short length opposite the Custom House, 
founded at or close to low water level, and when the tide 


was out the foreshore week Sogehy Cuneeene sep eaewen a 1 


the walls. To meet the demand for a greater than this, 
timber jetties been from time to time constructed along 


ther di in yee Harbour 
or ina small excavation called Halpin’s Pool, which had 
been dredged in the open harbour beyond the end of the 


.| North Wall. The first real Oe at povises dee; 


Pp 
water quays was commenced in 1864 by re —- ing nearl 
700 ft. in length of the east end of the No Wi 
quay, so as to allow vessels drawing 17 ft. to lie afloat 
alongside at low water, but the most important im- 


provements of this kind were not commenced till 1870, | has 


since which date 6500 ft. of quay have been either rebuilt 
or constructed where no quays existed before, so as to give 
depths of from 15 ft. to 24 ft. at low water, and enable 
the cross-channel steamers to sail at fixed hours indepen- 
dently of the oa, on well as allow the larger class of over- 
sea vessels which now uent the port to lie — 
that the rebuilding of the 
former quay walls 
their length, though it enabled rather more vessels than 
formerly to be accommodated in a given length of wall, 
and the extending commerce of the port rendered it neces- 
sary to provide additional deep water accommodation to 
suit the oversea trade which, as already observed, has in- 
ereased more than fourfold in the space of twenty years. 
Accentingly it was determined, after mature consideration, 
to extend the North Wall and construct a tidal 
basin with 24 ft. at low water inside and 22 ft. the 
river face so as to float the largest commercial vessels at 
all states of tides. The masonry was commenced in 1871, 
and up to the present about lineal feet of wall have 
been built on a novel principle which avoids the trouble 
and expense of cofferdams, pumping, staging and other 
temporary works, the expenditure on which frequently 
exceeds the cost of the permanent work to which they are 
merely ancillary. The new mode of construction consists 
in the use of blocks of masonry of unprecedented size in 
the foundations below low-water level. Each block is 
29 ft. high, 114 ft. long, and 21 ft. 4in. broad at the base, 
and weighs 350 tons; they are built on land, and about 
three months jafter completion they are lifted by powerful 
floating shears and conveyed to their destination in the 
quay where each block forms 11} ft. in length of the lower 
portion of the wall as far as low-water level, and when a 
number of these blocks have been thus laid in position the 
superstructure up to coping level is built over them in the 
usual manner by tidal work, the total height of the wall 
being 45ft. Besides the large floating shears for liftin 
and moving the blocks abont, there is one other special 
appliance—namely, a diving bell, also of un) ented 
size and iar in construction. This bell, which wale 
80 tons, is used for exeavating and levelling the river 
on which the blocks lie. The chamber is cast iron, 20 ft. 
square and 6} ft. high, with a tube or funnel 3 ft. in dia- 
meter and rising toa height of 44 ft. over the bottom of 
the bell, and this is the test depth of water in which 
the present bell is intended for, though by adding to the 
length of the funnel it might be worked in greater on 
The upper end of the funnel forms an air lock 6} ft. high 
with double doors and suitable cocks for admitting the 
compressed air from the chamber into the lock, or for 
letting that in the lock escape into the external atmosphere 
and by this arrangement the workmen can pass up and 
down without lifting the bell off the bottom or stopping 
the work of excavation. Inside the chamber are two —_ 
iron trays, and the men shovel the excavated in 
these trays. When they are filled the bell is lifted a few 
feet off the ground and the barge hauled some to the 
rear of the wall where the trays are dise by pulling 
out a detent, and the barge is then brought back to its 
working position and the bell lowered as before. 

The operation of lifting and setting a block is as follows : 
The floating shears is brought bow-on to the block wharf 
daring fi tide, and the lifting chains are attached to 
ing bars, which pass through each block. The 
chains are then hauled in by the winches on board and 
water is pumped into a tank at the after-end of the 
vessel, to counterbalance the weight of the block, which is 
then floated away to its destination, and into 

the following low water, so that at one step 11} ft. 
orward of wall are built up to low-water level. 

The cost of both floating shears and diving-bell was under 
25,000/., and the whole of this was repaid in the first 
600 ft. of wall, the superior economy of this > oagane 
over ordinary cofferdam and pumping work, and the re- 
lative saving now amounts to sn 16,0001. per annum. 

It would obviously be useless to construct deep-water 

/. years since water on 
Dablin bar was about 6 ft, ; indeed, there was, a few years 
th the bar at a good low ae abate 
ou on a A me 
the North Bell Wall did a 
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orth Wall so as to give about 8 ft. at low | hop 





successf by artificial means. The depth in 
Fee amps Rene em recently made great progress, corre- 
pane, Hae the other ear eT = the port. The 
average tonnage dredged in each of the years preceding 
860 did not reach 150,000 tons, and it is now close ona 
ter portion of this 


million tons per annum. The 
i to sea in very large 


dredged material is now con 

per barges, each of which carries 850 to 1000 tons, 
according to the state of the weather, to a distance of 
8 miles from Dublin, or about 2 miles beyond the Bailey 
Lighthouse, where it is deposited in deep water, beyond 
the influence of tides within the bay. Very great economy 
has resulted from this system of me hopper barges, as 
myo with the ite matets, for, multiplying the 
present tonnage y the saving m, the gross 
saving amounts to considerably over 40,0001. per annum. 
Indeed, without this economy it would have been impossible 
to carry out the other improvements in the port; for 
Dublin, though one of the r ports in the kingdom, 
relatively the smallest income, and there are no dues 
on except some small ones on timber, bricks, and 
marble, which, in the aggregate, do not reach 2000I. 
annually. This will appear at a glance from the follow- 
ing Table, which gives the revenue derived by the ports 
already mentioned from tonnage dues and dues on goods 
for the year 1877, and also the income which each 
ton yields the several ports as well as their respective 




















| $2 § ES |o88 
as | @ 3 gaa 
Port. sg 8% r = F 8 Debt. 
Aodia| i 
| g° & ae 18 
reat a 
£ ey £ tons. d. £ 
Liverpool | 377,612) 599,024| 976,636 | 7,000,726 | 33.5 | 15,249,290 
Glasgow...| 45,253 | 123,147| 168,400 | 2'498,616 | 16.64| 3.211.383 
Dablin ...| 58,451 799; 60,2650 | 1,973,781 7.32 330,734 
Belfast ...) 41,275, 37,630) 78905) 1,666,752 | 12.1 716,708 
Cork :..! 13,482! 18306| 31,738! 740,201 | 10.3 103,885 
' 








The rates on goods for Liverpool include the so-called 
‘* town dues” on goods, amounting to 263,3291.; but as 
these were purchased by the Mersey Docks and Harbour 
Board from the Corporation of Liverpool in 1857 for their 
then estimated value of a million and a half sterling, they © 
now form a very valuable portion of the port revenues. 

The tonnage rates for Cork include 87911. derived from 
one half-penny per ton levied on vessels using or entering 
the harbour as a port of call, but not loading or unloading 
cargo therein. It represents a tonnage of 1,819,860 tons, 
and is quite distinct from the 740,201 tons which represents 
} Sage Tapeeren or = i . 3 _ as it is — 

or urposes, it is inclu in the tonnage rates o' 
poh ay ae oa in the second column above. If this were 
omitted, the income would be reduced to 9d. per ton 
register. 

This Table shows that for every ton entering their re- 
spective uh Liverpool receives more than four and a half 
times and Glasgow more than twice the revenue that 
Dublin gets, while Belfast gets two-thirds more, and Cork 
nearly 50 per cent. more. 

The floating shears and diving bell are usefal for many 
other purposes beside building quay walls. Among others 
they are well adapted for breakwater construction, and 
laying the foundations of beacons and lighthouses in suit- 
able localities. There is at present a lighthouse in process 
of construction at the extremity of the Bull Wall which 
forms the north side of the entrance to Dublin Harbour, 
the foundations of which in such an exposed place would 
have been very costly if built by any of the ordinary methods. 
The base is formed of two semi-circular blocks, each 
16 ft. high, and together forming a circle of 30 ft. in diame- 
ter and weighing nearly 700 tons. These blocks were built 
on the block wharf and conveyed about three miles down 
the harbour, where they were laid at a depth of several 
feet below equinoctial low waters on the rubble stone form- 
ing the extremity of the Bull Wall which had been previously 
excavated by the diving bell. On top of these blocks is 
built in heavy granite ashlar with solid rubble hearting the 
lower part, or what may be called the plinth of the tower, 
rising some feet over high water, and on top of this again 
the s of the tower is in process of construction, formed 
of wrought iron lined with timber, the total height from 
foundation to top of —erne 79 ft. Opposite this 
lighthouse, and at the south side of the harbour entrance, 
stands Poolbeg Lighthouse, erected in the last cen at 
the extremity of ier beyond the Pigeon House Fort. 
The foundations of this lighthouse were laid at about low 
water level in the centre of a mound of rubble stone, and it 
was originally surrou by a handsome cut stone plat- 
form, which was heavy enongh to stand ordi rough 
weather, but which, with the rubble stone on which it was 
laid, was constantly washed away by heavy storms from the 
sea front of the lig! thouse, leaving the base of the latter 
exposed and liable to be undermined and causing heavy 
annual expense from hauling the rubble back again, to be 
again scattered in the next gale. The lighthouse base and 
foreshore are now protected by large blocks weighing 140 
tons each, two of which were carried at a trip by the float- 
ing shears, and dropped on the irregular foreshore in front 
of the lighthouse which they now protect from the violence 


of the sea which breaks on them before reaching the light- 
house. oe eae was pe the full ne the 

anuary 3rd, » which nearly cut across 
EE hy Ee 
the railways both at and at Howth, which, 
strange to say, were bee bee covered by their 
respective piers.. The big blocks, ; a 
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ile stumps, in which latter operation it is very successful, 
ms tay’ four pile stumps can be drawn at one effort b: 
attaching chains hanging from the ceiling of the 
chamber to the heads of the piles, and then raising the bell 
by its hoisting chains, which have a — working 
strength of about 70 tons when the bell is under water. 


ELECTRIC LIGHTING. 

Tux following report by Mr. Edward Clark, architect to 
the Capitol at Washington, and Mr. Robert Briggs, of 
Philadelphia, upon the lighting of the Hall of Representa- 
tives by the Brush dynamo-electric machine, has recently 


been submitted. 
Philadelphia, May 18, 1878. 

Edward Clark, Esq., Architect U.S. Capitol, 

Washington, D.C. 

My dear Sir,—Your reference to me, of April 2, of the 
request of Mr. N. H. Edgerton, of this city, dated March 30, 
that an investigation be made into the “‘ Brush dynamo- 
electric machine,”’ in regard to lighting the Capitol, was 
duly received, as acknowledged by me at the time, and the 
inquiry suggested has been followed with all despatch com- 
patible with accurate results until this date; when I am 
enabled to report with some fulness and with certainty on 
the suitability and propriety of adopting a system of electric 
lighting for the Hall of Representatives, by means of the 
proposed dynamo-electric machine, as a substitute for the 
present arrangement for lighting by gas-burners. 

And I submit the following report : 

The Hall of Representatives is now, as it has been from 
the o¢écupancy of the room by the House in 1856, lighted b 
means of a system of gas-burners, arranged above the ceil- 
ing of the room, so as to throw the light into it as nearly in 
the same way as it is lighted by the rays of the sun in the 
daytime, as has been found practicable for artificial lighting. 
The method of lighting not only avoids the glare of gaslight 
in the eyes of the members and visitors in the galleries, but 
it also presents the yet greater advantage of removing a 
the products of combustion of gas-burning from the hall 
itself, and they pass away from the building without con- 
taminating the air of the room. The room is, and has at 
all times , abundantly lighted—it is difficult for any 
person within the room to tell by the effect of the light 
whether it it daylight, or dark, out of doors, but this 
abundance of light is, from the distance of the source of 
light, the gas-burners, from the floor, attended with great 
consumption of gas. No less than 1228 burners, each of 
which will burn 4} cubic feet of gas per hour, are placed in 
the room, or space, over the ceiling, so that about 5500 
cubic feet of gas are demanded for each hour’s supply in 
the lighting of the audience room of the hall. In the Report 
on the Ventilation of the Hall of Representatives, which I 
had the honour to make, early in 1876, to ‘‘ Commission of 
Inquiry &c., of which Professor Henry, Colonel Casey, 
Dr. Billings, Mr. Sherman, and yourself, were the 
members, under the authority of the House, the following 
ac ae of the effect of the gas-lighting is to be found : 

‘* There is another question involved with the temperature 
of the roof space at times, which does not admit of so ready 
solution as that of the abstraction of heat from the roof 
su by external influence. 

‘* The lighting of the hall by 
calls for a large combustion o: . 
-_ each hour are burned whenever the hall is ligh 

ing for 1124 cubic feet of air minute for combustion 
only, and generating heat enough each minute to raise the 
temperature of 50,000 cubic feet of air, from 70 deg. to 
over 130 deg. (if no loss of heat at the roof or ceiling occurs). 
The-temperature of the — of combustion, allowing a 
double volume of air for dilution, and supposing one-half 
the heat to be radiant, or emitted from a flame of gaslight, 
is very great (1356 deg. Fahr.), while the absolute tem- 
perature of the flame is certainly above 4760 deg. ; and the 
radiation of heat from these lights is very perceptible, even 
to those who occupy seats 30 ft. below; and especially 
noticeable in summer, when the increment of heat above 
(say 85 deg. or 90 deg.) becomes oppressive. No means of 
alleviating this effect of radiant heat, or of reducing the 
quantity of heat which accompanies a given quantity of 
governs, when the gas is of a given quality, has yet 

m found. But the great object of my calling attention 
to the gas-burning at all, is to have kept in mind, that 
whatever scheme of ventilation of the 
the provision of air for the gas-burning, and the ventilation 
of the roof space, must be fully considered.’’ 

At and before the time of writing this report, the lighting 
by electricity had been accomplished so far as to success- 
fully use it for lighthouse purposes in one or two cases, and 
the Gramme dynamo-electric machine had taken its form, 
as a possible means of generating electric currents available 
Sor Footucing light by the expenditure of motive power. 

ithin the past two years d ectric machines of 
several kinds have been proposed, and the certainty of 
ultimate success in lighting places where considerable 
amount of light is required, can now be med. These 
machines are of greatly varied construction in detail, but 
ig A an the characteristics of one made by an 
talian, Professor Pacinotti, in 1863, or of a French scientist, 
M. Gramme, 1869, the latter having given a practical 
working form to the type of machines, and being actual 
introducer of an operating commercial machine applicable 
to general use. An English machine, known as the 
Siemens machine, rivals, in foreign estimation, and perhaps 
exceeds, the Gramme machine in the ability to transform 
motive power into electric currents, and its consequent 
of ei erptacing cxpabili . Two American machines, one 
which is the Wallace-Farmer machine, and the 
any + that of vine) Brush a an 7 = referred to 
or investigation), complete the li lynamo-electric 
machines now available for electric light. 

With a full appreciation of the serious difficulty arising 

from theh ceiling of the Hall of tatives— 








-burners above the ceiling, 
About 5500 cubic feet 


& difficulty which presented itself when the plan of lighting 


ted ; | system of electric lighting to the Hall of 


may be essayed, | dis 


was adopted by General Meigs, in 1856, and was then fully 
discussed, a considered insurmountable—I have lo 
sought relief therefrom, and, in September of las 
year, I addressed to you a letter, narrating briefly the 
projects of electric lighting, and the possibility of the attain- 
ment of the desired quantity of light, unaccompanied by the 
—— quantity of heat and enormous volume of vitiated 
air which attach to all other previous methods of lighting. 
This machine of Mr. Brush had been under consideration 
at that time by me for a few weeks, and it appeared to 
offer most, if not all, the facilities for production of electric 
current ed by other machines, and to have some 
points of superiority in mechanical construction which 
meee ' — se: testa Oo uently, y on Tele- 
graph Supply an ac mpany, o} , 
who make| the Brush machine, offered to take the 
risk of the effective and satisfactory lighting of the 
hall, I then recommended that they be allowed to erect a 
Ln gre mapeceies after a - souk, a a y, so own 
» ‘payable on approval and acceptance ngress 

—— without po a if ger or = approved, and 

ter guarantees against pa suits.” 

The accepting of this proposition having been deemed b; 

‘ou as beyond your authority us architect of the Capitol, 
the matter would have rested there, if it had not happened 
that the of the Franklin Institute of the State of 
Pennsylvania, in view of the scientific importance of the 
dynamo-electric machine, directed an examination into the 
merits of the several machines now offered for sale. 

The Committee on Instruction of the of 
were qupemsant tp geeneens — most suitable porcee aval 
experimental and philosop purposes. This commit 
‘‘which consists of five members of the board, availed 
themselves of the services of four other members of the 
same, who, by request, assisted in the investigation, and 
joined in the report. 
‘“‘The work was divided among sub-committees as 


ll | follows : on photomic measurements, Mr. Robert Briggs, 


Professor Robert E. Rogers, Professor Pliny E. Chase ; on 
electric measurements, Professor Edwin J. Houston, 
Professor Elihu ogg | Mr. Theo. D. Rend; on 
dynamic measurements, . Washi m Jones, Mr. 
Samuel Sartain, Mr. J. B. Knight (Secre' of the Insti- 
tute, chairman of the general committee).””? The names in 
italics are those of the added members. 

The investigations of this committee have been pursued 
with + diligence, and have occupied much time, and 
they have had before them, under experimental idera- 
tion, three of the four machines referred to iously, the 
Gramme, the Brush, and the Wallace-Farmer; while 
means of comparison of results from these, with the effect 
of the Siemens machine, have been partially afforded by the 

ssession of a rt, furnished to the committee by 

. Siemens ; which was an official rest made by Mr. 
James N. a engineer to the Trinity House, with 
the approval of Dr. Tyn The final conclusions were 
reached, and the report of this committee has been pub- 
lished this day, and two copies of the same are furnished 
with this paper. 

It will not be necessary to advert to the conclusions of 
this Report of the Committee on Instruction of the i 
Institute, further than to say that they enable me to 
speak with greater positiveness on the application of the 
presentatives, 
and that they remove many of the doubts as to the capa- 
bility of the proposed arrangement of Brush machines to 


effect its desired purpose. ie report now forms the basis 
of the following estimates of applicability to the hall 
lighting and ventilation. 


The 5500 cubic feet of gas burned over the ceiling of the 
hall each hour, can be fairly estimated to give out li ‘ht 
equal to 16,500 candles bi at onetime. That is, the 
quality of gas supplied at the Capitol can be taken as what 
is known, in the photomic measurement of gas, as 15 candle 
gas ; this standard, or unit, os the fgnt proceeding 

rom an argand burner, of specified construction, i 
at the rate of 5 cubic feet of gas hour, as compared wi 
poe nage penne froma 
grains 


ie burning at the rate of 120 

ti in the same length of time. The 

comparison is made by the equality of shadows from the 
OE tn alatniedy ns houguenatind 
j e power varying inv ly as square e 
istances. Of this enormous volume of light provided, not 
much over one-third is available ; two-thi are lost in 


the roof space, with only the least of reflection downwards 
into the ,» from the under side of the roof itself, 
while a large 


——— coloured glass of the ceiling. 

e larger Brush machine, supplied for testing to the 
Committee of the Franklin Institute, produced, with 1340 
revolutions per minute, light equivalent to 1230 candles 


rtion of the direct lig ht is intercepted by 


This value of production was obtained from an equal dis- 
persion of light in all directions from the ce source, 


and not from the best beam attainable by special adjust- 
ment of the light-giving carbon points, so as to get the 

value in one direction, which condition is generally 
the desirable one for lighthouse purposes. 

Upon the basis that this size of machine would produce 
as the makers assumed, light equal to 2000 candles, I had 
estimated last mber to use four of them (with a fifth 
for @ spare ine), and thus provide for candle 
power for lighting the hall. 

During the time that the experiments have been in 
gress, the makers of the Brush machine have been ing 
some machines, and, as in the smaller machine from 
them before the committee, the construction now sdopted, 

the of electricity proceeding from the 


distributed lamps over a single one, 
ing nearer to 
i avoidance of the 





2 in the 
shadows. In the full light A ning Seteean, Hae one 
no shades. The shadow ef a hair is as distinct an object as 





the hair itself. Even in the shaded light which it is pro- 
to obtain in the hall, it must be provided 
isposition of the lamps, that the ceiling, —_ 
j within the room, shall become, as they 
daylight, sources for reflected light, diffused to avoid glare 
or fatigue tothe eye. To effect this, a number of lamps, or 
sources of light, seem to me to be an ial requirement. 

The largest Brush machine now made, is estimated by 
the makers, to have six times the lighting capability of the 
a furnished to the Franklin Institute to be tested, 

this machine is arranged to use four lamps at one time. 
One of these machines has just been put into experimental 
operation at the passenger station of the Pennsylvania 
i in this city, where I inspected the arrange- 
ment and performance on the evening of the 17th inst. 
The ighted is the departure side of the station, 
and is an open structure, of iron columns, with roof 
covering about 900 ft. in length 90 ft. in width, and 
22 ft. heightof columns. The four lamps were distributed 
in the roo about 25 ft. from the ground, and 225 ft. a) ; 
three of them in the line of the middle of the roof, and the 
fourth, at one end, was placed at the side of ae 
so as to give an outside light for ig the engine. 
= = ~ d —- —— 

istance from the building, on the opposite si 

level tracks, on a platform 25 ft. below the ground level of 
the station, and about 80 ft. distant, in a side direction. 
The arrangement demanded about three-fifths of a mile of 
copper wire, } in. in diameter, for connexion between the 
machine and the lamps. Z 

The power was furnished | portable engine of the 
locomotive type, with’ firebox boiler, steam cylinder 8 in. in 
diameter b; Bin, stroke, and a 6 ft. 10in. by 8 in. flywheel. 
The latter being too light to give the uniform velocity re- 
quired by a dynamo-electric machine, in order to produce a 
poem d. f steady light. A 6-in. belt was used to transmit 
the power to the machine, and the pulley on the machine 
was 8 in. in diameter. The engine ran at 100 to 104 reyo- 
lutions per minute, with a perceptible variation of veloci 
of the flywheel in the course of each revolution, giving 1 
to 1065 revolutions for the machine. J from the 
belt-power provided for and used by this machine (for the 
belt was a very tight one, and slip a little whenever 
the poe | of 8 produced a vibration or swing in 
it), I conclude that 14 horse power was consumed in driving 
it. This conclusion makes allowance of 20 per cent. for the 
centrifugal force of the belt in relief of the pressure from 
so high velocity on so small radius. 

This system of estimating gives the real light effect of 
this new machine, as pron aS with the machine of 
the same kind exhibited at the Franklin ‘tute, to be 
about four times as wee and establishes 1300 candle power 


as the value of each i 
It is rare, in mechanical tions, to see a more satis- 

factory first trial than made at the station of the 

Pennsylvania Railroad, on the vga Sige question. 

time of commencement was 8 p.m. ; the sky was overcast 

with clouds, and it was rainy, although it did not 

rain during the one and a half hours’ lighting. The who 

building was illuminated so that, by turning to the light, 

easi while anywhere, 


little reflection took place; and 
sources of light, the diffused light did not amount to 
much. In view of all my investiga‘ ‘ 
assert that if twelve lamps, of l 
at the Pennsylvania tion, 
ceiling of the hall, the quantity of 
that now coming from gas- \. 
(To be continued.) 





Tus Hecta; Torrepo Depér Surp.—The Hecla, 
screw torpedo depét ship, which arrived at Portsmouth last 
week = Belfast, ont soemnponentnet to oceans 
jo: Captain command 
the Vesuvius and the Glatton, a novelty, no 
other shi the kind being in existence, and is another 
concession to the necessities of the mode i 
actions at sea. She is to be 
launches and to follow in the 
her flotilla o! 
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STR. CASTINGS - Continued 8. 


Side cranks, cross heads, 
engine 


Tumbler bars and. ‘other 
castings for dredging 
purposes ..... wccoecsccooee 

Sweose [Ron (F.o.b.) at 
Gottenburg — 







% 
Bar rolled.........ccscccsseose 
sy Raramered,, ..soesee-++ 


Tin son ton) — 
SUrMlts ..0., s2srseseereeseern 


O00 100 008 Petree ceenee oe. 


Englisi TMGOES «...ceccerseses 
English eecseseseusenoon 


English POANC,.,..0sc00000n 








a PLATES (per box)— 
io. CRATCOAL nrersorserseees 
Te ig, teotonereens 
LX. 9 conscncccccsccescoces 
+ (per ton)— 


wine, FONCing ose-cserereeees 
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Seal, DrowD ..,..0.ersee-ere0 


Sperm head ,.,.......00s0+00 
DALE, PA1EC..0....05 seeeseees 
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TALLOW oe owt.) 
Ni. AMOriCAD crecssereeseees 
8. a DEOT ..creeees 
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Englis ecco 
Rough, seevens 

Tan—Gteckholm (per bari) 

TURPENTINE—S 
American ( 


IPINes, engine (per cwt.; 


CHEMICALS, &c 





AOCIps— s. 4d. 
Aquafortis (per Ib.) ... ° 4 
phuric acid on ib.) ° 

Sulphuric acid, brown... o © 

AmMoNIa — Muriate (er £ 58, 

COM) corenccccsocccccecce seccecee 99 ° 
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——— _ — & «4 
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9 15 
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SALTPSTRE &. 
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TIMBER, DEALS &c. 


LIVEBPOOL. 
WHOLESALE Prices OF TIMBER, DgALs, &C. 


From Baitise NogTa AMERICA. 


Pine Timber (per cubic 
foot string measure 
Quebec yellow square .,,, 
‘ Mg | rd ., 
St. John’s, N. B., 18 in... 

and British 


seneeeececeescecooces 


DEALS AND BATTENS (per 
Petersburg standard) 
Quebec yellow pine, Ist.., 
Quebec yellow pine, ind 
» @ 
» jens "Bangor, &o, 
Ditto, Nova Seotia, ac. 
Boards, pine........ccsessesee 
Lathwood per ‘ation 


lato ccnsesuanbetnaeedestelse 


Fao THE UNITED esate, East AND Wa8Tt 
INDIES, AND AFBRIOA. 


(Per cubic foot, string 
measure) 
Pitch pine, hewn 





” sawn... 
Pitch pine planks . * 
United States oak lo, ee 
Per load calliper quoasure) 
t Indian teak (per Id.) 
Greenheart ..,.. 





Demerara Morra.....+..0... 
Bullet tree (per foot)...... 


¥ 20M THE BAuti0, £0. 
Gus. ft. string measure) 
timber, Riga 


eoeees 


Fir timber, Dantzic and 
Memel crown ....... 
Ditto, ditto, other kinds 


8 | S0088treseee senenen. one 
Swedi 


ROWE oo0ee- .c0 sc0ccdccneceses 
timber 








measure) 
Riga, &C., CTOWD,...00s08..: 
DittO DTACK ..ercescercesseees 
Qak timber, Dantzic 
(string measure) .. 
Pit props per lineal yard 
DBAL8, &0.— 


(Per Petersburg standard) 


Redwood, > genet aa 


it 
Redwood, Petersburg ‘las - ° 


on Wyburg ....+0..: 

” Uleaborg ...... 

ae Gothenburg .., 

a Gefle and Stock- 

HOlM ......00 10 © 

” Meme! .,........ 

pas NOrway..ecs.ee 
Ditto white . eee 


MAuodaxy, &c. (per fout | in.) 


Oity St. Domingo ,,,...... 
QUE ccorcccscccccccccsccesesece 


MORIORR 2.0.00 cccccccseresscccce 





Badicn .....000 w eeceseerecoccees 
, Ha’ 


BC. ceveveses 


Sleepers, Hackmatack, each 


9x 10x ‘5 
o Pine » 
» Hemlock ,, 
° IE cocnccccesccesccce 


HULL, 


(Per load). 
Meme! crown fir timber - 


” ” 
Dantazic 2nd...,,,.cccccces seco 
Sw diah 
Quebec yellow p'ne sreceere 

(Per cubic foot). 
QUOC OL ... seereerercscennsee 
” eeereeeeensee 


Peeeeteeteresecees 


St. 3ohn’s bit DITCH ......000. 
Pitch pine, DOWD  s.es.ssseee 


BOWD cevcvesseee. 


os a 


» Pet red3xll&3x9 
white .., 

Rig Ist white . ae venene cee 

yourg FOd.secsseus.. a0 een ceeees 

Quebec ist ist pe sveneeeeeneeses 





cafe: gee 
Memel 2nd red  ..ccsocscsseses 


FB IWCO rserercesseserserceseer eee 
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OF MATERIALS. 


TuurspaY, Sxpt. 5, 1878. 
WEST HARTLEPOOL. 








(Per heer ge standard.) 
Tornea mixed oe oom: 6 
o ww eo e008 
” " re ° wg 0 
Cote ee 1400 1% § © 
&boards 1210 © © 89 o 
ee * aud |, es deals oo. igs 0 @Ooe 
” tts.&boards 10 15 © 1017 6 
” 3rd Po " doa, 43 2in. 9 if @ @ C8 Oo 
yn op DBCLOMS werrreree sig @ 9 eo 
” . boa 85 0 810 © 
” unsorted white 2x 9in. 8 76 e080 
G 3rd red batt 8igs @ 9 CO 
Petersburg Ist red 3xll 1610 © © 0 © 
o* 3x9 18100 80080 
pa ” white 8xllio 5 09 O98 0 
” no” ae 910 © g12 6 
ae o. x7 gee e808 
2od ,, 3x 8ig © OOo 

Swedish common Ted deals 
4x12 and 4x11 ....o0000we 8 § 2 9 09 @ 


(Per cubic foot.) 
Sundswall OF ......c0csesseree ot 8 t Of 
Obarge for labour 2s. per "standard for deals, &c 
and 1s. 6d. per load for timber. 


WISBEAOH. 
(Per Petersburg standard.) 
Haparanda unsorted red 


5 
5 
5 





eee 10 15 
Stockholm 2nd red battens 11 10 
Tunadal 2nd red battens... 9 15 

Free on railway tracks. 


Lon 
Oouoco~oao 
eaocco%o 


LONDON, 
(Per Petersburg standard) £ 8. 4. £ 8. d. 
Archangel lst yellow..... 15 © © © 0 © 
coo 12 CO 14 § @ 
Petersburg eevccescesceccccee is $e mee 
WEEE crccenesgnescsenses eoomeoe 
Petersburg & Higa wilie 8 0 © 1: 0 @ 
Ohbristiana deals, best 
sorts, yell.and white... 1 § 9 14 10 @ 
Norway deals, other 
BOTEE ....serescessescescceses 2 ¢ ae .0 
Norway battens,alisorts 5; 0 © %8 0 © 
Swedish deals mixed ...11 © © 12 0 © 
Swedish deals 3rd ......... eos twe8 
Swedish deals, inferior | 
And 4D .....cccc-0e. yo @ 815 @ 
— 40s. jess than 
eals) 
A... Coan 10 © © 1110 @ 
” ecsvccsce 9 8 @ a) 
AMBBIOAN DEALS— 
a 6604 0 © 
» ‘2nd ons 10 10 . 3 10 @ 


3rd 15 10 @ 
Floated 40s., 20s, “and 10s., iene a lst, 
and "3rd, ‘respectively. 














Canadian spruce, Ist...... 10 © Oo 1 8 Oo 
° ” 2nd... 719 0 8 Oo 
ard... 010 0 7 Oo 
New Brunswickspruce. . 7°90 Bee 
mee senses O10 0 710 0 
N.8. & PB. Isle spruce 7°°e F190 © 
U. 8. pitch pine ..,....... 9 9 @ 12 10 © 
AMBRIOAN TIMBER—(per load) 
Bed (mixed and 
DUUGIN) wo......0000008 $10 0 4 8 0 
Do. for yards and spare 410 © g 8 © 
Yellow pine, large... § 0 9 § 10 0 
Ditto waney board .... 40°00 § 0 0 
Ditto eeeccesceces: $315 0° 400 
Pitch pine..,.., $3 0° gr © 
Oak, Quebec......... 50 e 600 
Do. United S § 0-0 g10 © 
¥en 45° g 00 
BED ..ccosces sue $109 0 410 0 
Birch, Quebec large ... were $10 09 4 0 0 
Do. Brunswick and 
P. E <p ermaaten ou 310 © g 0 @ 
Do. small average ... ao @ gs Sy? 
Masts, red pine ........... 410 © § 0 @ 
op OT OBON sesseessscoeeee JIS O@ 1010 @ 
1, BAWIC....0000000084 8 © © 10 0 © 
Indian teak ..,......005. 10 0 © 11 oO @ 
British Guiana green- 
BOAT ..cccsrrecsorsrereree 8 O OG Gg 0 O 
Australian iron 602 we 
Batic TIMBER (per load) 
IT svvesessecsesesseerenee § 10 0 4 § @ 
ee 4e0 g10 © 
” sue $10 © 410 0 
” mi 
and 2nd... § © @ 10 0 
» common mid- 
GUNZ...0000000008 210 0 § 0 @ 
» Undersized ...... 2 § o@ 312 6 
» Small, short, and 
IFTOGUIAL seeseessesseree 2 32 6 8 7 6 
Betti ...ccscerrserseveererree 21S O $10 O 
BWCdISN airrcscessrrvvrrerns 110 0 2 § @ 
® a a gencerme tm e@ 200 
an orway 
DalKS srsserssereerssssoree 21S © 8 § © 
FLOORING BoARDs (per sq. 
of 1 in.j— 
Firat Yellow ..cscssresersveese 9 123 $ O13 © 
= acpeccccccccsnnvee @ 9 © O16 OC 
Recoud qualities............ 09 8 © O10 © 
(Per foot of 1 in. mahogan jogany.) 
Hondenes quarg overngy oo 480 0 st 
Mexican oo 4 9 © 46 
‘Tabasco ” eos 0 © 5% 
Caba » eos oe 9 
St. Domingo ~-, eoe ooe 
2 cl sess © @10 Ot 6 
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CLEOPATRA’'S NEEDLE. 

Tue engravings which we publish this week on 
pages 212 and 213 of the launch of the Cleopatra at 
Alexandria, and the erection of the Needle on the 
Thames Embankment, will constitute, with the full 
details of the ship already given,* a sufficient record 
of the interesting work which Mr. John Dixon is now 
bringing to a successful conclusion. From a num- 
ber of unforeseen causes and unavoidable accidents, 
the worry and cost of transporting the obelisk have 
been greater than was antici » whilst the rate 
of progress has been less, Thus, although every 
detail of construction of vessel and mode of erection 
had been settled by Mr. Dixon and Mr. Baker early 
in January, 1877, and although the financial ar- 
rangement with Mr. Erasmus Wilson was also satis- 


up by the Fitzmaurice, and taken into Ferrol, where 
she remained about three months, finally arriving in 
the Thames on January 20th, 1878. 

As the patriotic owners of the Fitzmaurice suc- 
ceeded in obtaining some 2000/. to 3000/7. from “Mr. 
Dixon for the salvage services of their wretched 
little steamer, whilst a couple of vessels had to be 
retained independently for the to , it may readily 
be conceived that more than one-half of the 10,000/. 
which Mr. Erasmus Wilson generously undertook to 
a yea the Needle was erected has been 
absorbed in the apparently very simple and straight- 
forward job of A ai little nade NC vessel from 
Alexandria to the Thames—a work which Mr. Dixon 
might not unreasonably have anticipated would have 
been readily undertaken by any homeward-bound 
gunboat of Her Majesty's Navy, as it would cost 








public is afforded by the District Railway, for by 
chance the most generally approved site fell over 
that line, whereupon one or two of the less in- 


fluential and consequently more fussy of the 
directors raised all sorts of factious wo grams 
so unintentionally conferred a benefit upon Mr. 
Dixon by enabling him to gracefully retire from his 
undertaking to erect the needle on the site, 
although it would cost him an additional thousand 
evo as compared with the previously arranged 
ibankment site. Since the Metropolitan Board 
of Works, the District Railway directors, and 
the Scotch salvors behaved with to the 
Sltin, Sanne: hom. Neget. clonic ae 
i coming from yt to London, al C) 
more thanks are due jo Tomnale Khedive of t, 
and to Demetrio, the Greek, for facilitating 





THE NEEDLE EREOTED ON THE THAMES EMBANKMENT. 


factorily concluded at the same date, it was not 
until the middle of March that Mr. Fowler was 
enabled to telegraph that His Highness the Khedive 
‘* presents the Needle to the British nation through 
their representative, Mr. Vivian, the Consul-General,” 
Upon receipt of this anxiously expected telegram— 
for the difficulties of obtaining possession of the 
Needleat onetime appeared insuperable—the Thames 
Iron Works were at once instructed to proceed 
with the construction of the vessel, and in due time 
it was forwarded to Alexandria in pieces, and built 
around the prostrate obelisk by Mr. Waynman 
Dixon, to whom the responsible duty of shifting the 
Needle, and preparing the vessel for the launch, 
had been delegated by his brother, Mr. John Dixon. 
With the able assistance of Captain Carter, the 
Cleopatra was partially rolled into the sea on 
August 28th, and safely docked in Alexandria 
harbour on September 8th. A fortnight later she 
was proceeding homewards towed by the Olga, and 
as will be well remembered, was abandoned on Oc- 
tober 15th in the Bay of Biscay, subsequently picked 





* Vol. xxiii., p. 211, and vol, gxiv., p.231. 





Nr 





nothing, and be a pleasing duty to the officers and 
men. However, this is no solitary instance of the 
aye indifference manifested by all those who have 
ad the power of lending a he ping hand to Mr. 
Dixon in carrying out the “ national” work of trans- 
porting the Needle to this country. The press has 
teemed with letters, angry and polite, from the 
public, volunteering every possible suggestion and 
warning as to the management of the affair, but 
when it comes to practical help we find the autho- 
rised representatives of the said public—the Metro- 
politan of Works-~greconsly. cussing. it is 
true, to the ornamentation of their Embankment by 
the erection of the Needle, but at the same time 
threatening to send Mr. Dixon a little bill for the 
cost of the work which they consider pny 
enable their Embankment wall to carry the Needle ! 
We trust this ‘“‘ hard case” will serve as a warn- 
ing to any public-spirited individual who may be 
rashly contemplating page: the public with a 
group of statuary for one of the many vacant 
pedestals on the Thames Embankment. Yet 
another example of the cordial co-operation of the 


feng 









every means in their 


wer the portion of Mr. 
Dixon’s duty which fad to be undertaken in 
Alexandria. , 


There has always been a sort of latent super- 
stition in Egypt that the removal of an obelisk en- 
tailed a certain amount of ill luck upon the country 
and individuals concerned in its iy pote and the 
present instance would oppess to some justifi- 
cation to this impression, for at the launch a hidden 
stone pierced the skin and so rendered the vessel 


and its an prey to any gale which might 
have thun red the Heaabers of Fang Rsk -rent 
against the stranded ship, whilst in the Bay of 
Biscay the Cleopatra had to be abandoned with the 
loss of six lives after the terrific gale of Sunday, the 
14th of October, 1877. Not the least anxious part 


of the work pluckily undertaken by Mr, Dixon was 


the erection of the Needle, and it may be readily 
understood that after these mishaps Mr. Dixon 
and Mr, Baker were thoroughly agreed to leave 


nothing whatever to chance or luck, but to act in- 
variably as if the worst that ye rp nant yp 
would happen. This excess of ca and de- 
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signed timidity of course detracted somewhat from 
the interest and boldness of the operations, but Mr. 
Dixon’s stake was too great to aimit of any risk, 
for in addition to the odium which would be in- 
curred by failure, he would of course lose the whole 
of the 10,000/. and upwards already expended upon 
the work, The mode of erection fully decided 
upon even before the Needle was presented to the 
nation was carefully elaborated so as to provide 
_— every probable and improbable contingency. 
0 chains or tackle were trusted to, for as every news- 
paper reader knows these appliances -are always 

iving way and letting big guns drop through the 
Cotes of barges and creating other surprises even 
in the best regulated Government families. No 
varying strain, with consequent irregular settlement 
and possible lurching of the 200 ton block of granite, 
was admitted in the staging, but everything was 
arranged for a constant and equable vertical pressure. 

The successive steps by which the stone was 
liberated from the vessel and set upon its pedestal 
may be summarised as follows : 

1. ‘The Cleopatra was brought alongside the Em- 
bankment with the stern nearly touching the Adelphi 
steps, and grounded after a high tide upon a cradle 
of solid blocks of timber prepared for its reception 
and sunk to the bed of the river by an adequate 
quantity of old iron rails. 

2. The cabin was cut off and the circular vessel 
turned a quarter round, so as to bring the best face 
of the engraved obelisk towards the Embankment 
roadway. 

8. The plates were cut away and the stone lifted 
by hydraulic jacks and slid forward by screw tra- 
versers, until it rested horizontally upon timber 
blocking with its centre of gravity over the centre 
of the pedestal, 

4. A wrought-iron loosely fitting jacket, 20 ft. 
long, with knife-edge trunnions, was rivetted around 
the Needle and wedged up to it at either end; and 
a couple of box girders supporting the jacket trun- 
nions at the centre were themselves supported by 
wooden blocking fitted in between the six balks of 
timber constituting each of the four uprights of the 
pg hea had been erected around the pedestal. 

5. The box girders carrying the jacket st Needle 
(still horizontal) having been lifted by the hydraulic 
—_ applied at the ends of the girders to the full 

eight, the Needle was then ready for turning on the 
trunnions into a vertical position and lowering on 
to the pedestal. 

In carrying out this plan of erection the first 
thing to be determined was the strain which could 
be safely put upon the Syenite monolith, There 
was no reason to suppose that the Needle would not 
be amply able to carry its own weight when balanced 
at its centre of gravity, but it was decided to make 
this jacket 20 ft. long and so limit the tensile strain 
to 3 cwt. per square inch—a strain which it was 
considered the obelisk must certainly have sustained 
when being handled by the Egyptians and Romans, 
and which it could be demonstrated the Vatican and 
the Paris obelisks had been subjected to during 
transport and erection. From experimental data:it 
was further concluded that this strain of parts per 
— inch would correspond to a factor of safety 
of 5, hence the margin was ample to allow both for 
irregularity in the quality of the stone and possible 
dynamic strains during lifting. The strains upon the 
jacket were somewhat complex, and in proportion- 
ing the several parts a factor of safety of 3 was 
adopted. It is satisfactory to add that the complete 
absence of distortion proved the accuracy of the cal- 
culations, whilst the knife edge carried the load of 
210 tons so easily that the huge mass could be 
readily set rocking by hand, vibrating at the rate 
of 18 pe minute, or two more than the Cleopatra 
pitched when at sea, according to the observations 
of Captain Carter. The construction of the jacket 
and girders is fully shown in the two-page engrav- 
ing we publish this week. 

A few words -~ be said as to the behaviour at 
sea of the unique cylindrical ship carry_ng the Needle. 
It was within the power of the engineers to design 
a ship which should not roll and they did it; for the 
form, distribution of weight, proportion of bilge 
keels, &c., were such that not a roll could be got 
out of the Cleopatra. It was not within their power 
to make a vessel which should not pitch, but they did 
their best to mitigate the effect by placing the cabin 
exactly amidships and by making the lines very full 
fore and aft, although a corresponding disadvantage 
as towing and steering was entailed. How- 
ever, the little ship did all she was expected to do, 
and, indeed, rather more, for although the possi- 


bility of having to cast her adrift in the Bay was ad- 
mitted and provided against, it was not contem- 
plated that she would be on her beam ends with the 
cabin half in the water when so cast adrift. 

The responsible work of superintending the erec- 
tion of the Needle according to the instructions of 
the engineers was faithfully carried out by Mr. 
Double. When it is remembered that the Needle, if 
broken up, would constitute a full load for 25 rail- 
way coal trucks, and that in former days the oxen 
and men employed in the erection of an obelisk were 
numbered by hundreds and thousands, respectively, 
it is not uninteresting to note that by the plan of erec- 
tion adopted by the engineers it became possible for 
a single man to lift the needle the required height 
of 50 ft. up into the air, whilst the operation through- 
out was, as Mr, Dixon determined from the first it 
should be, thoroughly characteristic of the nine- 
teenth century and of the engineering resources of 
this country. 


METALLURGY AT THE PARIS 
EXHIBITION.—No. III. 
THe METALLURGY OF NICKEL. 

Wirnouvt attempting to ‘enter into a detailed de- 
scription of the various operations that have been, 
as far as practicable, kept secret, we shall endeavour 
in our review to give a general idea of the methods 
followed for obtaining metallic nickel from its ore. 
These methods naturally vary with the mineral’s 
composition, and the division into sulphides, sulpho- 
arsenides, and New Caledonian ores, already adopted, 
is equally applicable here. 

The first two divisions referto the treatment of ores 
of low percentage. The sulphides have to be con- 
centrated from 2 and 4.per cent., to mattes contain- 
ing from 20 to 40 per cent. of nickel. The sulpho- 
arsenides are likewise transformed into a speiss of 
equal percentage. 

Both have to be treated, either by a wet or bya 
dry process, resulting in the commercial metallic 
nickel that is sold in cubes or in a granular form. 

As sulphides and arsenides of nickel generally 
contain cobalt, we shall often allude to this sub- 
stance. In many cases its presence increases to a 
certain degree metallurgical difficulties. 

Our third division refers only to the treatment of 
the New Caledonian oxidised ores, containing neither 
sulphur nor arsenic, and where cobalt is only met 
with in very small quantities, Both wet and dry 
processes have been tried and are now applied in 
the treatment of these magnesian silicates. 
Sulphides—The sulphide ores of nickel and 
cobalt are usually very complex in composition. 
They are generally formed of a mixture of iron 
pyrites and of a silicate gangue, with a small per- 
centage of nickel and cobalt. 

The ore is sometimes smelted in the first instance, 
broken and then roasted. Generally it is, however, 
roasted first, which appears to us to stand to reason, 
for by this means a certain amount of the iron con- 
tained is able to pass into the slag at the first smelt- 
ing. . The period of the treatment is characterised 
by a series of roastings and smeltings, somewhat 
similar to what is done in copper metallurgy. The 
iron is in a great measure.got rid of and the copper, 
nickel, and cobalt are concentrated into rich matte. 
In the treatment of sulphide ores the following 
chemical principles, noted by M. Badoureau, must 
be kept in mind. 

1. When sulphide of nickel is fused with silicate 
of iron, no nickel enters the slag obtained. If sul- 
phide of cobalt undergoes the same experiment, a 
portion of the cobalt passes into the scoria. 

2. When oxide of nickel is melted with sulphur or 
a sulphide, the nickel passes entirely into the matte 
produced. In the case of oxide of cobalt, part of 
the cobalt remains in the slag. 

3. When silicate of nickel is melted with sulphur 
or pyrites, the nickel passes only — into the 
matte. In the case of silicate of cobalt, all the cobalt 
enters the slag and no more is obtained in the matte. 
Italy.—At the works near Varallo the ore is 
roasted, in the first place, in stalls, where two tons 
of wood are added to 60 or 80 tons of ore. The 
sulphurous acid produced is allowed to escape, ‘The 
mineral is left in these stalls for forty days, where 
part of the sulphide of iron is transformed into 
oxide, and where it loses its hardness and becomes 
easy to p and break for the first smelting 
operation. e roasted product is now fused ina 
square hearth with some lime and clay, as well as 
slags from the second smelting. For 100 parts of 
calcined ore, 32 of matte are obtained, containing 








The matte is again roasted in stalls, where one ton 
of wood is added to 20. tons of mineral, and finally 
the calcined matte is again fused with 42 per cent. of 


quartz. ‘The result is: 
Per cent. 
Rich matte (30 per cent. of Ni+Co) 22 
Slag (0.20 per cent. of Ni+-Co) a 120 


142 
A ton of ore yields about 150 lb. of matte, con- 
taining : 
Per cent. 
Nickel ine on : a 17 
Cobalt ... ose eve ~ ass ooh 13 
This product is shipped to Saxony for treatment. 
At Scopello 2000 tons of an average percentage 


of 1.8 are reduced to 120 tons of a matte, composed 
as follows : 


Per cent. 
Nickel . 24 
Copper ... 12 
Cobalt... 6 
Iron ie 23 
Sulphar ... 35 
100 


Norway and Sweden.—Here the mattes are usually 
worked up to a higher percentage of nickel. The 
process followed is similar to what has been de- 
scribed. The ore is calcined and smelted several 
times, until a matte sufficiently rich is obtained. 
After each roasting the product is smelted in a hearth, 
where the oxidised iron passes into the slag, leaving 
the copper and nickel in the matte. 

The Bamble Works exhibit mattes from each of 
their three operations : 


Matte from Ist smelting .... ib = 4.88 
i 15.92 
io at Gn ry 
i 57.82 
» ow {Ga 261 


The Ringerige mines exhibit several samples of 
the smelting products. The first operation is repre- 
sented by a sample of'calcined ore and by the matte 
and slag obtained in the first smelting : 


Per cent. 
TP an ots 0.5 
Ni we eee 4.97 
Istmatte {422 nas 
Oe am 31.00 
Lsior “. 1.53 
|. eee ‘ae ose 0.07 
Ist slag BO. ase tn ose 40.05 
* (8102... ove ove ne 48.15 
The average percentage of the ore being 1.3 to 2 


of nickel, the result of the first smelting is satis- 
factory. 

The products of the second operation are as 
follows : 


Per cent. 
Co 0.70 
m 16.15 
22.62 
2nd mattey o,  « 13.62 
Fe ws 42.28 
Si 0? ..: 4.63 
i ‘ 0.48 
2nd slag Fe... 46.93 
es | jes 38.57 
A peculiar d of matte is shown as resulting 


sometimes from this second smelting. It is termed 
Ofensau, and is composed of : 


i 8.74 
Cu 16.36 
Co 0.32 
s 30.25 


Fe ee ese eee jon eee -- _ 43.19 
In the mass of the ofensau, crystals and metallic 
leaves are often visible that are composed of : 


Co 1.76 
Ni 40.40 
Cu seo 2.2 


Bah ie tik oS: Bos food Ceo ocr 
The second matte being calcined, is smelted a third 
time, and the results given by two samples show how 
rich a product is obtained : 


Co .. 1.85 1.90 
ee ove 47.54 44.22 
3rd matte< Cu ... we 20.20 22.53 
WO. ze oe 11.31 7.35 
Rape: 24.00 
a os eee sek 2.75 
Sri slag ) Fe 61.ab 
8i0* 16.42 


At the Evje Works, mattes are produced contain- 
ing 48 per cent. of nickel. We conclude that the 
process is the same. 

At Lessebo (Sweden) we suppose that the same 
preliminary operations are carried on to produce 
rich mattes, but_we could obtain no reliable informa- 








7 per cent. of nickel and cobalt. 


tion. 
United States—The Camden Works, near Phila- 
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delphia, where Mr. Wharton's nickel is manufac- 
tured, only treat the rich mattes that have previously 
been obtained at the Gap Mine. The works at the 
mine are capable of concentrating 8000 tons td 
annum for matte alone. We' consider that this 

must be the result of similar operations 
already described for Norway, for we have said, in 
a former article, that the ore is of ‘the same nature. 
At the Wharton exhibit two samples of matte are to 
beseen, but we could collect no ‘information con- 
ames their composition’ or théir percentage in 

el. 

Sulpho-Arsenides.—The arsenical ores are also cal- 
eined and smelted until a rich speiss is obtained. 
M. Badoureau describes the reactions that take 
place in the stalls, where the first roasting is 
carried on. 

In the lower portion of the pile, the arsenic be- 
comes arsenious acid, and the irom and nickel are 
oxidised. The oxide of nickel formed at the surface 
of the lumps of ore, acts upon the unaltered portion 
of the mineral, and a double decomposition takes 
place, by which means’ arsenide of nickel is found 
towards the centre of every piece of ore, and oxide 
of iron in the outward'erust. The cobalt and copper 
accompany the nickel!''The arsenidus acid formed 
during the calcining is peroxidised as it comes in 
contact with the porous oxide of ‘iroti, and hence 
the formation of arsetiiate of iron. ‘The carbonates 
of iron and lime are also transformed’ into sul- 
phates and arseniates by a similar process, At 
the higher portion of the pile the distilled arsenic 
comes in contact with no oxygen, and is lost in the 
shape of sulphide of arsenic. A certain amount 
of this substance, as well as arsénious acid, are 
gathered at the surface of the pile; when the opera- 
tion is over. 

Ifa piece of roasted ore is broken,: it is found to 
contain a centre of arsenide, rich in copper, nickel, 
and cobalt, covered by a crust of sulphate and 
arseniate of iron ead lime, where no -nickel 
remains, 

The silicate gangue remains chemically unaltered, 
but it is rendered less hard by the action of heat. 

The roasted mineral is broken and the ‘rich por- 
tions separated from the . ‘The ore is then 
smelted in a hearth, where it is reduced before reach- 
ing the tuyere, but here it tends to be oxidised. 
The oxides of copper, nickel, ‘and cobalt, as they 
are formed, act upon the sulphides and arsenides of 
iron in such a manner as to become themselves 
arsensides and sulphides, and allow the oxide of iron 
produced to enter the slag. 

The chemical principles upon which’ these re- 
actions are based, are as follows: 

1, When arsenides of nickel and cobalt are melted 
with a slag containing 33 per ¢ent. of protoxide’ of 
iron, very little nickel and cobalt enter the slag. 

2. When oxide of nickel is melted with an arsenide, 
the nickel passes almost comp into the speiss. 
If the same experiment is tried with cobalt; ’ it is 
found to enter the speiss imperfectly. ~° 

8. When silicate of nickel is melted with an 
arsenide, the nickel only partially enters the speiss. 
With cobalt the result is still less perfect. 

We must gather from the above that it is neces- 
sary to avoid the formation of silicates of nickel and 
cobalt. This must be done by melting before’the 
ore is reduced. 

The speiss obtained is calcined and then again 
smelted in a hearth. In some cases it is fused in a 
reverberatory furnace. 

Sulpho-arsenides‘of iron are sometimes added: As 
the oxides of nickel and cobalt are-formed, they are 
at once reduced by the iron and’again carried into 
the speiss by the arsenic. 

Hungary.—The only exhibit in Paris of works 
treating arsenical ores of nickel is that of Dobsina, 
where the ‘‘ Maria” and “‘Zemberg” minerals are 
shown. The speiss of first smelting contains 14 per 
cent. of nickel and that of the second smelting 32 
es: cent, The production of nickel from these mines 

diminished very considerably. In 1866 it was 
4,150,944 kilos. and lass year it was: only 406,275 
kilos, In the neighbourhood of Dobsina, the ore 


having been as much as possi from the 
men glance it often contains, is calcined in covered 
stalls capable of holding 40 tons. The lumps and’ 


smalls are charged by layers, with a ‘small quanti 
of wood. [Pie ediclenth eee is smelted in a heariie 
with amaddition of quartz and carbonate of lime: 


ore... oes ine sae ove 100 
Carbotiate of lime ... ba iS ‘. ©=8t012 
Rich slag i. Le eae a .. 5t010 


The speiss obtained contains, on an average, 
8 per cent. of cobalt and 14 per cent. of nickel. 
The slag is found to contain, as silicates, 0.88 per 
cent. of cobalt and 0.06 per cent. of nickel. 

ee, is and smelted a second time 
with addition of 23 per cent. of quartz. A is 
the result, containing 30 to 32 per cent. of cobalt 
Sah een notansee speiss is again calcined, and 
* Tn some i ces the spei cined, an 
smelted a third time in a Hungarian reverberatory 
furnace. The peculiarity of this furnace consists in 
two tuyeres that bring a blast to play on the melted 
rope The slag is allowed to flow constantly, and 

o_—, continues until the iron in the speiss 
is reduced to about 8 per cent. The charge is of 
about two tons. 

If we compare the composition of the three speiss, 
—- from these three smelting processes, we 

ive; 





an 1 Spb | Sd pn | Bed Boson. 





Ni+Co 20.7 31.9 51 
Cu 1.6 1.9 15 
Fe 44.3 26.4 9 
As 21.3 36.3 39 
8 ° 10.2 3.1 1.5 








Our next article will allude to the methods in use 
for obtaining metallic nickel from the mattes and 
speiss that we have spoken of here. 





ENGLISH INDUSTRIES AND AMERICAN | age 


COMPETITION. 
(Continued from page 171.) 
SrriKEsS—(concluded). , 

Tue only successful way of managing skilled work- 
men is to cultivate their self-respect, and appeal to 
their dignity as men, to cultivate and maintain an in- 
dividuality among them which will cause each one to 
think and act for himself as his own agent, and as a 
member of community instead of as a member of a 
class-craft or society. However far other methods 
may vary from this, and however many the obstacles 
may be, or however far workmen themselves have 
wandered from the idea of individuality by their 
unions and organisations, the truth still remains the 
same, that no other successful method of remed 
strikes, and the war between labour and capital, wi 
ever be reached. - This lesson is ht by every cir- 
cumstance which the experience of other countries 
affords, and the impediments which exist to reaching 
a similar method or hse here, unfortunately go 
only to show how much isto be done before the end 
is reached. 

It must not be construed that we are arguing for 
concessions to the skilled classes—they haye had 
concessions enough——too. many, indeed, such as they 
are, but.such concessions have ‘been those more in- 
tended to destroy than to build up manhood and 
individuality, have im most cases been either from 
kindness or compulsion. 

The patriarchal idea of mutual dependence, kinid- 
ness, or even co-operation, which has been noticed 
in a previous article, however well it may seem 
to act in some special cases, will never satisfy 
skilled labour in -this country, and strikes will be 
sure to increase so long‘as the individuality of work- 
men is lost by trade combinations, or by any rela- 
tion between master. and man, which confounds 
business with social relations, 

The man who sells his services and he who buys 
them stand on the same ground in a business sense, 
and whatever their social standing may be, or how- 
ever widely separated in every other respect, to this 
standard of business equality he must come before 
skilled labour is raised to that efficiency which 
will enable competition with other countries where 
such a system more or less complete now exists. 
A tendency to this result exists in all countries; in 
America it. is no,doubt most complete; in France 
its growth has been marvellous if we consider the 
circumstances, but in England, while the intelli- 
gence of skilled labour has advanced almost 
equally, its control is attempted by means a half 
century behind the time; we say attempted, because 
that describes the result... 

In no country inthe world are workmen s0 
arrogant and powerful as they are in England, no- 
where else are employers ‘such slaves to every whim 
‘of those they employ, The employers buy at a 





fearful price the right to carry into the worksho 
and mingle with labour bargains, distinctions which 





belong to social life. To usea metaphor a walk 
with bated breath among their men for the privilege 
of calling them servants, In other countries 
ur disturbance has gained a foothold, 
some trace of an English origin will be found, and 


be taken from the country, man 
turned here for sale. The fact is, however ‘ here- 
tical” the statement may seem, that the power of 
roducing in the higher classes of skilled manu- 
en is beginning to ey ge more and more 
upon a business equality of the people who are 
engaged in such man Or, to state the 
same thing in another way, upon mutual interests 
and co-operation between employer and er 
The rate of wages depends upon laws whi 
neither strikes nor dissertations are likely to alter 
much. The social relations of society are governed 
by laws as inexorable, but the power of producing 
is amenable to circumstances, and will vary as a 


labour system is wise and just, and also, we ° 


maintain, as each man is a free and independent 
nt. 

To those who have not themselves been con- 
cerned in the management of skilled labour, and 
who have not examined the matter in other 
countries, it will seem chimerical to propose any 
nenee. It is indeed difficult, but not impracti- 
cable. 

It was the privilege of the writer to through 
a large works a short time since whire an im- 
proved system was practised. Notwithstanding 
the works are surrounded by others conducted on 
the patriarchal, or perhaps feudal system we might 
callit, this establishment had grown up under the 
new and better into a model of success which 
can scarce be rivalled in this or any other country. 
The proprietors seemed to know every man in their 
employ, and to have no more interest in the business 
than their workmen. It was an establishment 
moving together by a mutual spirit and object 
without those petty distinctions of class and rank 
which should never interfere with the workshop, 
however clearly the lines may be drawn when the 
day’s work is done. The task of organising and 
conducting a works on such a plan where all 
the surrounding circumstances oppose it can be 
imagined, but the result well pays tor the effort, even 
if we consider commercial success as the primary 
object. These remarks in res to the mode of 
conducting the works in question will no doubt lead 
to an inference that the workmen controlled the 
place, and the co-operation was wholly caused from 
motives of higher wages, but this was not the case, 
and it is doubtful if in any establishment, not con- 
ducted on the same method, proprietors could have 
uch complete control. 

The self-respect and individuality of workmen 
naturally gives to a proprietor the control of his own 
works. The man whorespects himself respects others, 
and when each man acts for himself the relation 
between him and an employer is naturally fixed by 
circumstances, 

In proof of this last proposition we may refer to 
America, where the avoidance of strikes is in a 
great measure due to a respect for personal right 
and the privilege which every one is sup to 
enjoy of disposing of their own property in their 
own way, whether that property be a f or 
only a day’s work. The factory and the day's 
work are placed on a business equality and so 
treated wholly independent of all social relations. 
No one is compromised by such a system, the 
control is much more complete and the result an 
increase of production, 

It is true that at the present time and for some 
years past, skilled labour there has been much 
pressed by commercial combinations as well as by a 

imini consumption of products, but nothing 
in the circumstances point to any change in the 
status of skilled labour. 

There has been a strong effort for many years to 
plant trade unionism in erica, and in some cases 
it seemed to succeed, but the fact is there is no 
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occasion for such combinations, and they sooner or 
later die out, Find ged meas 
The 'B th of “Locomotive Engineers, a 
combinati iore years old, and one of 
the stré nised in the country, was 


by. 2 company last year, and 
a dowi from force of public opinion and from 
akdpiablé object for its continuance. 
ga: #, beGause if reports are true the 
society itself is héw promoting plans for its own 
dissolution,’ Thete‘ure in some trades, where the 
work is wniform as to giro and skill required, 
-sétting for example, wherein unions are main- 
ted b babaie Of the work itself destroying the 
individ of those engaged in it. 

The ‘great “railway strikes and riots of 1877 
in Ainéticn’ Wave been cited by some as an evi- 
denté of ‘tinisni*m ‘and conmimuanism, but no one 
conversant ‘with ‘the ‘facts and knowing the 
ciréuifistances would draw such an inference. 
These strikes cam froni’ ad’ were caused by what 
a be Giilled ‘couimerci} combination or unionism, 
and were in fact an outburst to opposé combination, 
a revolt‘against an attempt to destroy the principle 
of ‘equal indivitual rights, a distinction made 
between the mauaging and working servants of a 
railway Company. The strike for this reason was, 
for a time, and mit it assumed a —— character, 
supported by ‘¢ Opinion among nearly all classes, 

‘So iuipertagt are’ the methods or systems uuder 
which skilled Inbour are employed that we may with 
pein eden = fict the cumipeting power of a 
cotintty inthe higher branches of industry on that 
basis. The di-turbing influences brought on society 
by what we may call in lastrial progress is one of 
the marked featares of Our age. These influences can 
be traeed in nearly all countries where skilled industry 
exista, and where thonght as well as manual skill has 
become a part of industrial occupations, Nibilism in 
Russia, Socialism in Germany, Communism in France, 
the organised and threatening societies in America, 
and strikes in England, are all traceable in a great 
deyree to one and the same cause, the changed rela- 
tions between labour and capital, the education and 
aspirations of classes who have commenced to think 
as well as work. 

To to practical means of avoiding strikes, 
we will assume i the first place that all counter 
org tni-ations, condemuatory writings or speeches. 
as well as res'raining legwslation, can do no more than 

Miate the evil to some extent, and for the time 

ing. A division of profits by co-operation will no 
doubt do no more, because the restraining effect 
produced by such a division of profit is mainly due 
to the danyer of losing the increased earnings, and 
as svon as the system has become a rule, so that 
it cannut be abandoned by employers, its influence 
will be gone, no matter what the earnings may be. 

No system of dealing with labour can be perma- 
nent, it must change with circumstances; a co- 
operative plan my last. for a y-ar or two, perbaps a 
dozen y as, but wthout individuality am ng work- 
me}, Co-operation takes the furm of convession from 
ewployers un 1i8 no more than p.trovi-ation, or leas 
80. co.etrued, We mean by en ransien, a pre- 
te’ dei or.real division of p ofits, By such a system 
workinen are by a fiction raised to an equality with 
their employer without assum ng bis risks. It isa 
step beyund eqtiality in bargainiug, and as a matter 
of fact wOG practi able with skilled workmen of the 
higver clids, who if they wa:t a share in the profits 
would at the save time want a proportionate share 
in the ivvestment and risks, The whole schewe is 
indéed tio} more than a continuance in a new 
form of what we Laye called the patriarchial sys- 
tem ofpa central pow'r with inferior dependenc ex 
fed by’ Penns “In America the same idea 
takes angtli@r fem, one which recogni-es the 
mantood “seni indepéiidence of workmen. In 
mw d corporate establishments, the celebrated 
Baldwin Locomotive Works. we think. among the 
number, permit workmen to purchase shares with 
wages saved, or not drawn, | In thir way the iuterest 
of «a workman in a business where he is employed 
becomes a tangible reality, something which he con- 
trels, not a favour allowed but an advantage 
purcha-ed. We do not know how far this or other 
arrangements affecting labour in the establishment 
named, deiermive the cost of production, but one 
thing is certain, that with tools and imylements 
seemingly mach inferior to European establishments 
of the kind we can name, thé Baldwin Works attain 
a much higher product ‘per man, and send no small 


share of their locomotivesabroad. The rates of pro- 
duction per man, we will place in respect to Germany, 








Belgium, or France, as 13 to 9, and to England as 
Il to 9. These figures are set down from some 
casual observations made several years ago. 

This method of selling shares to workmen is no 
doubt the only one which will attain practically 
the object of co-operation. In England it might 
not operate well for a time because of a want of 
loyalty to or interest in a business, The breach 
between capital and labour is so wide, and workmen 
so imbued with a feeling that all concessions are 
traps, that for a time a share system would be 
looked on with distrust, and perhaps be abused. In 
making plans for an improvement in the labour 
system there must however be kept in view that 
such plans should anticipate ahigher education and 
better understanding of what is right and expedient 
than now exists, Any one who has had opportunities 
of observing the matter will not fail to note the 
rapid and continual improvement in education and 
general knowledge now going on, The unions 
have done one good at least, they have taught men 
to think, reason, and make plans, and without such 
thinking and plan-making, skilled industry of our 
time can not advance. Evidently one of the first 
efforts in evading should be in apportioning wages. 

The natural and only permanent means of reward- 
ing labour is to pay for what is performedin proportion 
to its value in accordance with a bargain or contract 
made with each workman, and this reform is one 
which can no doubt be carried out by the employers 
of labour. To apportion the rate of wages by trade 
union rules is the next thing to determining in 
the same way the amount to be paid, and when 
manufacturers permit the first to be done they can 
expect the second as a consequence; one is a 
result of the other, and a most natural one when 
there is a feeling of antagonism between capital and 
skilled labour, 

The difficulties of fairly apportioning wages are at 
this time many, especially in the engineering trades, 
but many or few these difficulties must be over- 
come to maintain a successful contest with those 
who can reward definitely extra skill and effort. 
Nothing destroys the individuality of workmen so 
much as a system of uniform wages, and no other act 
has ever degraded English workmen so much or been 
such a sacrifice, as their establishment of a uniform 
rate of wages. We allude to the unions, of course. 
It is a negation of that principle of personal right 
so jealously coutended fr in every other case, aud 
a degrada*ion of skilled labour to its position of 
half a cen ury ago. 

The incentives which led to such a system must 
have been strong indeed, and we fear will go to 
show a great neglect of some wanted reform or con- 
cession on the part of emovlvyers. 

The whole system of uniform wages is in direct 
antagonsm with that principle of skilled production 
which we have reason to believe must soon prevail ; 
it destroys the idea of a compact between employer 
and employé, and changes a man into a machine and 
destroys his ambition. It was, no doubt, to begin 
with, adopted by workmen as the lesser of two evils, 
not a matter of chvice but of supposed necessity, 
and no doubt in some measure from a most worthy 
but mis‘aken motive of protecting the weaker of 
their craft, but whatever the origin or intent, its 
operation is to divide people into wrangling classes, 
destroy mavhood and personal independence in any 
calling where thought must form any part of a man’s 
duties. 

Uniform wages, in the engineering trades es- 
pecially, d minishes production without in the least 
degree benefitting workmen by such reduction, aud 
if it were carried out ar, wad as it now is par- 
tially, we would not want for grounds on which to 
judge of American compet tion. 

(To be continued.) 





THE CAPTIVE BALLOON AT PARIS. 
(Continued from page 129). 

From what has been said in former articles in 
reference to the great captive balloon at Paris, our 
readers have been made aware that M. Giffard 
employs pure hydrogen for the inflation of the 
balloon in preference to the ordinary illuminating 
gas, which owing to its containing a large percentaye 
of carbon, by which it is endowed with its photo- 
g:nic properties, its specitic gravity is largely in- 
creased, and therefore when enclosed in a balloon 
would possess a much less lifting power than hydro. 
gen. With the gas-producing apparatus which, 
like everything else connected with the balloon, 
has been specially designed by M. Giffard, the extra 
cost of the gas so produced over that of ordinary 








coal gas is more than compensated for by its superior 
lifting power, for as the charge to each passenger 
for making an ascent is 20 francs, and the balloon 
can make as many as three ascents per hour, each 
aid tional passenger which the balloon may be 
rendered capable of carrying becomes a material 
commercial consideration, and moreover, it must not 
be forgotten that the cost of illuminating gas in 
Paris is as much as 6s. 10d. per 1000 cubic feet to 
the public, and to the corporation of the Ville de 
Paris is 3s. 5d., and when it is considered that 
while coal gas is only 2$ times lighter then atmo- 
spheric air, pure hydrogen is between 14 and 15 
times lighter, the advantages of the latter over 
the former for aéronautic purposes are very great 
indeed. 

After the days of the two Montgolfiers (1783), who 
filled their balloons with atmospheric air expanded, 
and therefore rendered lighter by being heated 
by a heater carried ia the car, the earlier 
balloons were filled with common hydrogen gas, 
and were known as Chariiéres, after Professor 
Charles, who, in 1783, suggested the employment of 
that gas (the still earlier fire balloons being known 
as Montgolfiares), and it was not till the year 1836 
that Mr. Green introduced the use of coal gas for 
filling balloons, which, until the readoption by M. 
Giffard of hydrogen, has been universally employed. 
The first balloon ascent, in which the car contained 
a living freight, was a ‘* Montgolfiére” or fire balloon, 
and ascended from Versailles on the 19th of Sep- 
tember, 1783, in presence of King Louis X VI. and the 
royal family, having in its car a sheep, a duck, and 
a fowl, all of which reached the ground again in 
safety. It was also in a Mongolfiére that the 
first ascent was made with human voyagers, and this 
was on the 21st of November of the same year at 
Paris, the aéronauts on that occasion being M. 
Pilatre des Rosiers and the Marquis d’Arlandes. 
Un the lst of December of the same eventful 
year in the history of aéronautics, the first hydrogen 
balloon, or Charligre, as it was then called, rose 
from the Tuileries Gardens, carrying Professor 
Charles and his companion, M, Robert. The first 
coal-gas balloon was the celebrated ‘ Nassau” 
balloon, which, in the year 1836, carried Messrs. 
Green, Mason, and Holland, from the Vauxhall 
Gardens, London, to Weilburg, in the Grand Duchy 
of Nassau, a distance of 500 miles, in 18 hours. 
From that time until the year 1867, when M. 
Giffard constructed his first captive hydrogen 
balloon, aérostats have, almost without exception, 
been inflated with the common coal gas manufac- 
tured for illuminating purposes. 

For the production of the bydrogen with which 
the 1867 balloon was filled, M. Giffard employed a 
large number of wooden casks arranged in four 
rows, two rows discharging their gas into one ser- 
vice pipe, and the other two rows into another. 
Each cask stood on end, and through its upper 
head were fixed two pipes ; one, passiug down to the 
bottom of the cask, had a funnel at the top, and 
served for the introduction of diluted sulphuric 
acid, and the other only just penetrating the 
head of the cask into the gas space, connected it 
with the service pipe mentioned above, and through 
another hole in the upper head, closed with a bung, 
could be introduced iron turviugs, by the action of 
which upon the diluted acid the Tengen was libe- 
rated ; the two service or collecting pipes united iuto 
one, which communicated with the g s-washing ap- 
paratus, shown in Fig. 16. Entering at the nozzle 
C, communicating with the tube 4 4, which was 
pierced with holes, shown at ////, the gas 
bubbled through the water in the lower part of the 
vessel, passiug out of the apparatus by the pipe E. 
The water during the operation was continually 
being renewed by a stream flowing through the 
tube e, from a tap placed above it, which was distri- 
buted by the jets a a a a, 80 as to fall through the 
gas in the form of rain; at / was an overflow-valve 
vy which the waste water was carried off and directed 
iuto the waste channel g, D represents a cover which 
could be removed for getting at the interior of the 
apparatus, and which was rendered gas-tight by its 
edge dipping into the annular trough 4 4, containing 
mercury, After passing through the washing appa- 
ratus the gas was conducted to the purifying appa- 
ratus, which consisted of a cylindrical vessel filled 
with quicklime, and from thence, after traversing a 
glass chamber, in which were fixed a thermometer 
and a hygrometer, by which its temperature and 
humidity were indicated, it passed into the inflation 
pipe leading to the balloon. | 

ig. 17 represents, in sectional elevation, an appa- 
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ratus designed by M. Giffard for the production of 
hydrogen gas by a very ingenious and economical 
process, and without the use of any liquid whatever. 
This process is founded, (1) upon the property 
which carbonic oxide possesses when heated of re- 
ducing native oxide of iron or ore, the carbonic oxide 
combining with the oxygen of the ore to form 
carbonic acid, at the same time reducing the iron to 
the metallic state, and (2) upon the property 
which the metallic iron so produced ~— of de- 
composing steam passed over it. this case the 
oxygen of the steam combines with the iron, re- 
converting it into oxide, and the hydrogen of the 
aqueous vapour is set free. The special economy of 
the process consists in the fact that the iron 
oxide can be used over and over again, the first 
operation reducing it to the metallic state, and 
the second restoring the oxygen and bringing it 
back to its original condition ready for the 
first operation to be repeated again. Referring to 
Fig. 17 the apparatus consists of two cylindrical 
stoves, each lined with firebrick, one of which, C, is 
filled with broken-up coke, and the other marked M 
with native oxide of iron. The form of the stoves 
is such that the material when fed in through the 
openings A and K will always leave air spaces at 
the points marked aaé6, a'a'b'b'. The coke at 
the bottom of the stove C having been ignited, an 
air blast is admitted through the tuyeres T and T’, 
and a vigorous combustion ensues, carbonic oxide 
being formed which passes out through the tube B 
into the filtering apparatus R, which is a cylindrical 
vessel filled with small lumps of fireclay or other 
incombustible matter, by which solid particlessuch as 
cinders, dust, and other mechanical impurities blown 
through the fire by the blast are abstracted from the 
gas. which is then conducted by the pipe D to the lower 
part of the stove M, where it comes into contact with 
the iron oxide, converting the surface of each lump 
in its passage through the chamber into metallic 
iron by seizing the oxygen which had previously 
been in combination with the iron, and thereby con- 
verting itself into carbonic acid, which escapes by 
the flue F into the chimney. It is not necessary to 
apply any other heat to the chamber M than that 
caused by the heated gas from the coke chamber 
entering into combination with the oxygen of 
the ore. 

When enough of the ore has been reduced the 
first part of the process is complete, the valves S and 
S' are then closed, and a stream of steam is passed 
through the mass of heated iron, entering by 
the pipe E. During this passage the steam is de- 
composed into oxygen and hydrogen, the former 
combines with the iron to reconvert it into oxide, 
and the latter escapes by the tube H, from which it 
is led to the various portions of apparatus by which 
it is cooled and purihed. M. Giffard states that by 
this process the cost of producing hydrogen gas is 
no greater than five centimes per cubic metre, which 
is roughly at the rate of about 3} cubic feet for one 
farthing. We are not aware that this apparatus 
was ever employed by M. Giffard for the inflation of 
a balloon, but it is important to mention it in this 
place as a link in the history-chain of that portion of 
aéronautics which has especial reference to the pro- 
duction of hydrogen gas, and as a record of the con- 
tributions of M. Giffard -to that department of 
science. 

The first elaborate apparatus for the production 
of hydrogen gas, and from which was developed 
the apparatus employed for filling the present 
captive balloon at Paris, was designed by and con- 
structed for M. Giffard in 1877. It is represented 
in sectional elevation in Fig. 18 and in plan in Fig. 19. 
A is the vessel in which the gas is generated by the 
action of iron turnings upon diluted sulphuric acid 
and consists of a vertical cylinder lined throughout 
with sheet lead, having below a false bottom 
pierced with a number of holes through which the 
diluted acid rises, being admitted beneath; the iron 
turnings lie upon this perforated plate and are in- 
troduced into the apparatus by the inclined shoot 
B, which discharges them into the hopper C, which 
is fitted with a cover into a hydraulic joint, and 
passing over the pulley D. The apparatus by which 
which is raised and lowered by means of a rope 
the sulphuric acid is mixed with the requisite pro- 
portion of water is most ingenious. O is a rect- 


angular reservoir into which the strong acid is run 
out of the casks in which it is delivered; from this 
reservoir it is lifted by a pump P into the upper 
cylindrical vessel Q, in which is a float with a 
divided stem by which the level of the acid within the 
vessel is indicated. At the bottom of this vessel isan 





outlet pipe, opened and shut bya ball-valve floating 
within the small cistern 4. In the same 
manner water is admitted into a similar cistern 4!, 
also provided with a ball-cock, From the cistern 
6 the acid is conveyed by means of a lead pipe to the 
vessel c, and the water is conducted from the cistern 
5'to the vessel c', both pipes being provided withscrew 
valves by which the amount of flow can be regulated. 
Out of ¢ andc' the acid and water pour in two 
continuous streams into a pair of syphon tubes by 
which they are conducted into the mixing chamber 
E, which is provided with intercepting hitvie by 
which they are, in their descent, dashed from side 
to side and intimately mixed. The mixing apparatus 
is shown in an enlarged sketch in Fig. 20. A very 
ingenious contrivance is adopted for cutting off 
the supply of acid the moment that the supply of 
water from any cause runs short. This arrangement 
consists of extending the ball lever in the acid tank 
so as to produce a tail-piece projecting beyond the 
tank; the ball lever of the water-tank is also extended 
so as to overlap the tail-piece of the acid lever upon 
which it rests, a little roller being attached to its 
extremity to reduce friction. Shvuuld, therefore, 
the supply of water be deficient the water-cistern 
will empty itself, the ball will sink, and in doing so 
its prolonged lever will press down the tail-piece of 
the acid lever and shut off the acid supply, but on 
the re-establishment of the water supply the ball 
will rise and the two valves will again be independent 
of each other. 

From the mixer E the diluted acid is con- 
ducted to the bottom of the generator, and after 
passing through the perforated diaphragm is brought 
under the influence of the action of the iron 
turnings. The hydrogen thereby liberated passes off 
by the tube G, while the neutral solution of iron 
sulphate, the result of the reaction, is carried off 
by the U-tube H and piping L L L, into areceptacle 
M, placed to receive it. 

The hydrogen from the generator, escaping by the 
tube G, passes into the washing apparatus R, which 
is somewhat similar to the earlier apparatus we have 
described, and which is figured ia Fig. 16. It consists 
of a perforated coiled tube immersed in a chamber 
half filled with water, and through which the 
gas escapes by bubbling up through the water into 
the upper part of the chamber, where it meets a con. 
tinual spray produced by fine jets of water fall- 
ing from a perforated water-tube above. From the 
washing apparatus the gas is led into the desiccator 
or drying apparatus S. which consists of a cylindrical 
chamber filled with quick lime ; the gas enters below 
this chamber, passes through the lime, and out of 
the apparatus by the tube K at the top of. the 
cylinder, In its passage through the quick lime, 
the hydrogen is completely robbed of all aqueous 
vapour on account of the affinity of that substance 
for water, and at the same time all traces of acid 
which survive the process of washing are removed. 
By means of a differential pressure-gauge placed at 
m, any accumulation of pressure or indeed any dif- 
ference of pressure between the upper and lower 
portions of the cylindrical vessel is at once in- 
dicated. 

Having been washed, dried, and freed from acid, 
the gas requires only to be cooled, measured, and 
tested before it is fit for use. The cooling appa- 
ratus, or refrigerator, which is shown at T, consists 
of a vertical tube surrounded by a cold water jacket, 
the contents of which are kept in continual circula- 
tion by a stream entering at the bottom of the ap- 
paratus and escaping at the top; the gas enters at 
the top by the tube K, and passes out below by 
pipe Y, thus the water and the gas circulate in 
opposite directions, so that the latter as it becomes 
cooled is continually meeting colder water, From 
the refrigerator the gas passes by the tube Y into 
the apparatus V, which is shown in detail in 
Fig. 21. Here the gas is tested both for tempera- 
ture and for humidity, and its flow is measured by 
a simple and ingenious contrivance. The tempera- 
ture of the gas is indicated by an ordinary mercurial 
thermometer, and its humidity by a Saussure’s hy- 
grometer, the indications of which are brought about 
by the lengthening or shortening of a hair under 
the influence of variations of moisture. Both these 
instruments, as well as the meter, are enclosed 
in the cylindrical glass case V. The instrument for 
measuring the quantity of gas passing into the in- 
flation pipe consists of a large vertical tube of copper, 
in the side of which is cut a fine vertical slit. Within 
this tube slides freely a very light hollow cylindrical 
valve 8, which is lifted by the gas within the tube 





to a height at which the area of that portion of the 





slit which is uncovered by the valve is exactly 
portional to the flow of the gas; the 

the quantity of the gas the the valve is lifted, 

and consequently a greater length of slit is un- 

covered through which the gas can escape into 

lass chamber V. ‘The flexible pipe leating to 


the 
the balloon, and by which it is inflated, is attached to 
the cock r (Fig. 18). The small cock r' to the extreme 
right of this figure is for taking samples of the 
gas for testing and other tal purposes. 
The above apparatus for the preparation of hy- 
drogen gas was that designed and employed by M. 
Giffard for the inflation of his balloon of 1877, and 


it has been used on several occasions for filling 
other balloons. 

Fig. 22 is a general view of the aly ge 
apparatus by which the present captive balloon at 
Paris was inflated. It is identical in principle with 
the apparatus last described, and differs from it 
only in size and in some of its details, which have 
been carried out with great ection. A is the 
generator proper in which the acid solution is 
brought into contact with the iron turnings, 
introduced into it through the inclined shoot 
D. The sulphuric acid is first run off out of the 
casks in which it is brought into the acid-tank K, 
to the extreme left of the figure finding its way aw 
means of an bps eh pipe into a reservoir K. 
From this it is lifted by a Giffard steam injector into 
the upper reservoir Q. M and M’ are the water 
and acid tanks respectively, and they are fitted with 
similar ballcock arrangements to those shown in 
Fig. 20, as well as with a similar mixing apparatus. 

The gas on leaving the generator A passes through 
the washing apparatus R, thence into the purifyin 
desiccator 8S, which is filled with quick lime, throu f 
the refrigerator T into the cylindrical vessel U, 
which filters it of all finely divided particles of lime. 
V is the measuring apparatus which contains also 
the thermometric and bygones instruments ; r* is 
the tap leading to the balloon pipe, and r is a cock 
for taking samples. The apparatus is also provided 
with a safety valve, by which any undue pressure is 
relieved, and there are throughout the apparatus 
many points of refinement to which we have not 
space to refer in this notice. The apparatus is 
capable of produciog hydrogen gas as pure as it is 
possible to be obtained commercially, at the rate of 
nearly 80,009 cubic feet per hour, and in the infla- 
tion of this great captive balloon, now: installed in 
the Place du Carrousel du Louvre, no less than 
190 tons weight of sulphuric acid and 80 tons of 
iron turnings were consumed in the apparatus above 
described, for the production of the hydrogen gas 
by which it is endowed with its great lifting power. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
TheWorksop WaterSupply.—The le of Worksop have 
at length got a supply of water for their beautiful little town, 
and the works have now been for opened. The well is 
sunk to 150 ft. in depth, and a bore hole is carried 205 ft. 
below that into the lower stratum. There is powerful 
machinery at the bottom of the well which forces the water 
up. The pumping engine is supplied by Messrs. Tangye. 
Sufficient water is obtained from the sandstone below 
to supply 30,000 inhabitants. The reservoir will hold 
1,000,000 gallons of water, and the pumps require 96 hours 
to force the quantity of water up. The works have been 
carried out under the direction of Mr. Fairbank, engineer. 
It is expected that this plentiful supply of pure water will 
give an impetus to the trade of the town, besides proving a 
remunerative speculation. 


Wholesale Improvements. —If the Rotherham Town 
Council are succesdiul in a scheme they have under con- 
sideration they will find work enough for all branches of 
the ‘‘ profession” for some time to come. They propose 
to apply to Parliament for the following budget of lo 
To extend their borough, to dissolve the neighbouring 
local boards and absorb the district, to acquire ani 
construct tramways, tocleanse the river and streams, to have 
power as to gas and removal of gas works, to acquire the 
present cattle market and establish another one, power as 
to water and acquire further land for the same, power as 
a. we Se ion of the 

finally and most ye b 
borrow more money. S t 
seek it will be a merry time for the ratepayers, but as 
appear desirous of attacking so many vested interes 
possibly they will find a strong ion. 

New Market Hall at Huddersfield.—The people 
Huddersfield are erecting a new market hall, at a 


about 24,0001. The bui will be of the enter- 
prise of the town. The architecture of ys pe 
after the geometrical or decorated Gothic. The ig an 
oblong parallelogram 270 ft. by 101 ft. 6in,, surrounded by 
shops, and having an entrance in the centre of each side. 
Immediately over the entrance in Nag 4 ; 


c King-street 
a clock tower and a spire. toa ht of. 
hall itself will be 231 £. Bin. by 7 6 in., wi 
10ft. high for storage. of the 
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THE CAPTIVE BALLOON AT PARIS: THE MANUFACTURE OF THE HYDROGEN GAS. 


(For Description see Page 2!4.) 
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Fig. 29. 


NOTES FROM THE SOUTH-WEST. 
| Steel Making in the Forest of Dean.—There is now 
| ever prospect of an early resumption of operations at the 
Soudley Iron Works, under a new company styled the 
Severn Steel, Iron, and Mineral Company (Limited). The 
ing director, Mr. A. Duff Morrison, has for some 
time ben desirous of adding to the works the manufac. 
ture of steel; in fact, he has recognised the importance of 


to with Claridge’s asphalte, and will be | 
by Dennett’s patent fireproof arching on seventy 

The roof will be in one span of 71 ft. 6 in. 
shops will be finished in white, and ornamental glazed 
The architect is Mr. Edward Hughes, FRIBA., 
ide and Co., ee are the 


Mr.'S. Anty, 
of Ldnilay, undertakes the carvers’ work. a 
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‘*moving with the times,” and having reconstructed the 
firm, the registration of which took place on the 20th ult., 
with a capital of 200,000/., it is to be hoped that very 
shortly the wheels at Soudley will be again in motion. 
The s (202. each) are teed 5 per cent. per 
annum for a pn of five years, and notwithstanding the 
long period of depression and political uncertainty through 
which the country has passed, the entire capital has been 
subscribed. Having purchased all the properties and 
business of their predecessors, the new company intend work- 
ing so as to meet the growing requirements of the trade, more 
especially as regards steel manufacture, and also the 
cheaper production of iron by improvements in the 
mode of manufacture and otherwise. Within the last year 
the company under notice, or rather the Great-Western 
Tron Company, which is now represented by the new com- 
pany, have erected a chimney shaft 160 ft. high, which is 
the highest piece of work of the kind in the Forest. A new 
Te a 
a new t ine, capable of giving sufficien' ‘or 
three furnaces, and the site has also been secured for a 
third furnace at a small cost. ts have been 
made for the covering in of the coke and ore banks with an 
iron roof, to avoid the injurious effects of wet weather and 
waste of fuel in the furnaces. Other arrangements are 
being made from which large savings are anticipated in the 
cost of the manufacture of iron. 

Swansea.—The tinplate trade is dull. The demand 
shows no improvement, and sales of Cape have, it is said, 
been made in Liverpool under 13s. 6d. per box. 














































































































































o 
= 
= 
2) 
fg) 
= 
<) 
a 
fx) 


KEE 
LZ 


S 


Yldtlitidty, 


IK. N93 











Wj Uy4 


2 


SAS apes -- ‘ : 
Yy N WN AAA A : Wy SN \ 7 \ 
= RAS SS “ . te SS SS , : 
Ae Z SS S > aes a \ \ A : NW 








7% 








\\ 








VEN 
WS NS 











numouL burp aL YT 
bromon $40} 2H POL, A 


¢ ~ 7S 
WUYOT sy -topoH]-0oy Ayqoaopy* 
(‘abug you 908 ‘uondtsoseq 40,7) 
‘SCAU ‘SUMANIONG ‘ADILVA AGNV GOOMNAAUD ‘SUSSAW AT AALONULSNOO 
NOILIGIHXGD SIUVd AHL LV SUAACTIONH TOOL S.aTTIAVE 











218 


ENGINEERING. 





[Sgrr. 13, 1878. 





BAVILLE’S TOOL-HOLDERS. 


DuRinG the past few years the practice has largely ex- 
tended of employing in lathes slotting machines, &c., tools 
formed of comparatively small pieces of cteel held in special 
tool-holders in place of the ordinary tools, forged from steel 
bars of various dimensions. Amo the varieties of tool- 
holders which have been introd: for carrying out this 
system are those of M. Baville, whose ious tool-holders 
have been very extensively adopted on Continent, while 
more recently their man has been taken up in this 
country by Messrs. Greenwood and Batley, of Leeds, who 
show specimens at the Paris Exhibition. We give on the pre- 
ceding page engravings of a number of these tool-holders, our 
illustrations and the following particulars being reprodu 
from Armengaud’s Publication Industrielle. It will be 
seen, from the description hereafter given, that the details 
of this system of tool-holders have been exceedingly well 
worked out. 

Tool-holder for Lathe.—The first example illustrated of 
M. Baville’s system of tool-holders is that shown in Figs. 1 
to 4, as adapted for lathe tools. This tool shown in longi- 
tadinal section, Fig. 1; in horizontal section, Fig. 2; in 
front elevation, Fig. 3; and in vertical section, Fig. 4 (on 
lines 1-2,) consists of two main parts A and B fitted together 
and fastened by screws a, so as to present a cylindrical 
head, in the interior of which is placed the movable nut- 
shaped piece C, which holds the cutter D; this ‘‘ nut” 
fitted exactly to the receptacle formed to hold it, in the in- 
terior of the parts A ana B, is of a spherical shape in the 
middle, with a conical part above and below, terminating 
in a cylindrical tenon —¥ , two pivots, on which it can 
make a rotary movement of half a circle. The circum- 
ference of this sphere is cut with a thread c, gearing into a 
worm b, the journals of which are made square at the ends 
to receive a handle d, by the aid of which it can be turned. 
In order to hold the tool firmly, this nut C is pierced by a 
slightly angular opening (shown in Fig 4) corresponding to 
the section D of the cutter, which fits in very accurately, 
leaving room however for the insertion of the’'wedge-shaped 
piece e, which is screwed down tightly by the screw E. 

This skort description will give some idea of the valuable 
service a can offer, which like this can act at will per- 
pendicularly or parallel to the axis of the lathe, or in any 
of the intermediate oblique positions, further by means of 
its simple form and mobility, it can be employed in working 
on — A ee ordinarily requiring a tool forged to a 
special s ‘ 

The cutting tool when placed in the tool-holder, and fixed 
in the best position to suit the work, it is indispensable that 
it should be absolutely fixed in that position ; a brake is 
therefore applied to the axis of the worm }, in such a 
manner as to insure the rigidity of the nut C in any desired 
position ; this brake consists of a wedge f, acted upon by 
means of the screw G, so as to press it, by the interposi- 
tion of the plate g (Fig. 1.) on the two half journals h, em- 
a the axis of the screw half its circumference. Only 
part of the means employed for fixing these two parts 
together is indicated by the screw a, which holds together 
the two jaws A and B, joined very accurately one upon the 
other, one of which contains two tenons which go into 
the grooves i, made in the other, and which are shown in 
hs land 3. This screw alone would not suffice, so in 
addition to this the two parts of the head of the tool-holders 
ure fixed together above and below the nut, by means of 
two rings j, fitted in like hoops. It will be evident that 
everything possible has been done to insure the solidity and 

working of this tool-holder. 

Simple Tool-holder for Planing Machine.—In this tool- 
holder (see Figs. 5 to 8) the same general features in prin- 
ciple are observable as in the preceding one, but it has in 

dition a small special mechanism so arranged as to per- 
mit of the tool being slightly inclined on the return stroke, 
in order to prevent it from be blunt by rubbing on 
the work in going backwards previous to commencing a new 
cut. Of course it is well known that the majority of 


planing machines are so constructed as to do this, but in | D 


those machines the whole tool-box has to be inclined, 
whereas in this case it is only the cutter which needs 
moving, and being very light the cutting edge does not get 
blunted by the friction so soon asin the machines now in 
= there being less weight of tool-box on the edge of the 
This new tool-holder is shown in vertical section, Fig. 5, 
and in front elevation Fig. 6. Fig. 7 is a sectional plan on 
line 3 and 4, and Fig. 8, a back view of the tool-box to re- 
ceive the tool. It is composed of a vertical piece A, ter- 
minating in a cylindrical par‘ in which the head C is ad- 
justable ; this as in the preceding case can rotate by the 
action of the worm b, and is widened out to receive 
the tool-box B, in which the tool D is held by the screw BE. 
It will be noticed that the tool-box B does not fit close into 
the space left to hold it in the head C ; this permits a slight 
oscillating movement on the steel pin a, fitted half into each 
of the two pieces (see Fig. 8). 

When cutting, the tool-box B occupies the position shown 
in Fig 5, and takes its bearings on the head at the angular 
parts b', shown in Fig. 8, so as to maintain the rigidity of 
the cutter by its adjustment. In the movement in the 
contrary direction, the simple contact of the cutter on the 
piece under operation is sufficient to make the tool-box B, 
rotating on the 7 a, reverse itself and give the necessary 
inclination, and further to provide against the tool-box B 
being shaken in its various motions, the two springs bring 
it back constantly to the proper working position. The 
Ny part of the head C is toothed to gear into the worm 
b, by means of which it can rotate in its own bearings and 
give the desired position to the cutter ; it terminates with a 
screwed end on which the Sghieaiag nut F is fitted so as 
to hold it firmly in the tool-holder. The worm is also pro- 


vided with a brake composed of the screw G and wedge /, 
journals h, clasping the screw per 
by a plate 


which act on the 


The different parta just described are covered 





H, Fig. 5, screwed on the 
posed to be lifted off in Fig. 6. 

Double Tool-holder for Planing Machine.—This tool- 
holder, shown by Figs. 9 to 12, is arranged so as to hold two 
cutters working in a parallel and alternative manner, that 
is to say, without any time being lost in the return motion ; 
each of these cutters is provided with the necessary reced- 
ing motion ; but as the double tool is usually employed 
only in planing great surfaces, the tool-holder is not 
arranged for working at different oblique angles. 
tool-holder is shown in longitudinal section on the line 5 and 
6 in Fig. 9, in transverse section on lines 7 and 8 in Fig. 10, 
in sectional plan on line 9, 10 and 11, Fig. 11, and seen 
below in Fig. 12. In studying these figures it will be seen 


tool-holder, and which is sup- 
6. 


ced | that the head of the tool-holder A, is hollowed out to form 


two cavities of trapezoidal shape, exactly alike, to receive 
the two boxes, Band B', in which the two cutters D and D' 
are fitted, these are held by the set-screw E, and each one 
of these boxes, as in those previously described, is capable 
of being oscillated on the pin a, and brought back by the 
two springs i, into their proper working positions. 

Shaping Machine Head.—In this arrangement (see 
Figs. 13 to 16) most of the leading features already noticed 
in the two tool-holders previously described are also 
recognisable. Thus the head, that is to say, the movable 
part of the shaping machine is provided with two tools, 
the one working in an inverse direction to the other, and 
subjected respectively to the inclination during the receding 
motion ; but in this case the aim has been to make the 
distance between the two tools variable at will, that is to 
say, the one being fixed, the other can be placed nearer or 
further apart, as may be desired, hence the difference in 
the construction of this tool-holder and the one previously 
described. Fig. 13 shows the head of this tool-holder in 
longitudinal section on lines 12 and 18; Fig. 14 shows a 
similar section on lines 14 and 15 of the second tool ; Fig. 15, 
is half front elevation and half section ; Fig. 16, is sectional 
plan on lines 15 and 16, as seen from underneath. If 
Fig. 14 be examined, corresponding to the cut made by 
the fixed tool, it will be seen that this tool D, is arranged 
precisely as the preceding one, that is to say, it is fitted in 
the interior with a tool-box, B, oscillating on the pin, a, 
as its axis during the receding motion, and the whole is 
lodged in a cavity reserved for it in the head A, and is 
held by a screw E ; the small spiral springs, i, acting so 
as to allow for its inclination as in the preceding examples. 

The second tool D', is adjusted in an oscillating box 
B!, but this box, instead of being fitted directly on the head 
A, plays in the interior of block C, which is then fitted in 
the head in such a manner as to slide therein, in other 
words, so that it can be moved about according to the 
distance desired to be given between the two tool- 
holders Dand D'. This shifting motion is effected by 
means of a handle working on the regulating screw 
H, and when in the required position, the block is fixed in 
its place by means of the bolt I ; it will farther be noticed 
that when the block is in its place at the exterior, the 
extremity of the head A is covered by a strong plate g. 

Simple Tool-holder with vertical Cutter for Slotting 
Machine.—A cursory glance at Figs. 17 to 19 will show 
that in this case also, Monsieur Bayville has sought to 
reduce to a minimum the size of the cutter, to make the 
position of this tool variable at will, round its centre of 
motion, and lastly to give it the faculty of receding during 
the return stroke, but the mechanism employed in this 
instance is of a very different nature to that previously 
described. Fig. 17, shows a vertical section of the tool- 
holder A, of a slotting machine having a vertical reciproca- 
ting motion. In this the base is hollowed out to a conical 
shape to receive the piece B, of corresponding form, wherein 
the tool D is firmly fixed by two screws E ; this piece is seen 
in plan in Fig. 18. Fig. 19, is a view of the tool-holder A ; 
looking underneath the lower orifice of the conical opening is 
— —— a — number < conical notches 5, into 
which a detent pin c, of corresponding shape can engage, 
which is fixed by a screw d (Fig. 17), in the bor B, of the tool 
. In this manner it is possible to change the position of 
the cutter with — to the tool-hoider as many times as 
there are notches 6, and in each one of these positions the 
rigidity of the tool is effected by the penetration of the 
detent pin in one or other of these notches. is gives the 
cutting tool the means of acting in all directions. 

The tool-box of the tool-holder is held in a vertical position 
by a long bolt C, the upper threaded extremity of which 
is fitted into a socket F, which is also threaded on the 
exterior to receive the nut G, ending in a cylindrical 
socket fitting accurately into the central hole of the head 
A. Now if this nut came lower down, and closed tightly 
on the extremity of the head A, the tool-box would be 
perfectly solid, but as it is, there is a certain amount of 
play between the nut G and the head A, the use of which 
is as follows, viz., supp for inst the tool-holder is 
moving downwards, as soon as the cutter meets the article 
under operation, an intimate contact is established between 
the two conical parts A and B, and the tool is firmly 
thrust in the direction of its work; on the return stroke, 
the tool-holder A, rises first, and only lifts the tool-box at 
the moment when the top of the piece A meets the nut G, 
thereupon, not only is there a disengagement of the conical 
parts, but sufficient play is left between them to permit the 
piece B to be thrown ont of centre, and so as to allow of 
the tool receding sufficiently to clear, in returning over the 
part just cut. Beneath the socket F there is a spiral 
spring i, to gives these pieces the solidity necessary for 
good work. 

Tool-holder with Horizontal Cutter for Slotting Ma- 
chine.—Fig. 20 shows a vertical section of the tool-holder 
for a slotting machine, in which the cutter is held hori- 
ey Fig. 21, is an inverted plan, and Fig. 22, is a 
view of the oscillating tool-box alone. In this arrangement, 
as - } 9 one, the tool-holder B is a cone, fitted 
wi e 








panying 
his | which show clearly the separa’ 


part to receive the oscillating box B', in which the tool D is 
fixed, same as in the tool-holder of the p machine, by 
means of the screw E pressing on the wedgee. It has 
been already explained how this tool-box gives way on the 
receding motion, lating on the pin a; the only 
points to which attention be drawn, as presenting 
any differences from those previously described, are the 
changes of form adopted, which are well shown in the 
accom ing illustrations, principally in Figs. 21 and 22, 
te parts, and the means 
adopted for securing the contact by inclined planes, and thus 
insuring their perfect stability. 

Double Tool-holder with Horizontal Cutters for Slotting 
Machine.—This latter tool-holder (see Figs. 23 and 24) 
which by its conical piece B mar be substituted entirely 
for the preceding, on the head of any kind of slotting 
machine, is specially arranged for slotting axle boxes. 
For this purpose it is made double, that is to say, provided 
with two cutters D, and D', placed horizontally, and in 
such a manner as to work simultaneously ; each one is fixed 
in an oscillating box, one of the boxes being fixed in the 
slide rest C!, moved by the screw H, by means of which 
the extreme distance between the two cutters can be adjusted 
at will; Fig. 24, shows a sectional plan on lines 17 and 18, 
through the pins a, and shows the centre bolt b, which is 
used to assure the firmness of the block C!, with the conical 
head B. These two pieces carrying the movable parts, 
constitute the whole of the tool-holder. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market opened some- 
what flat last Thursday, with business done during the fore- 
noon at from 47s. 8}d. to 47s. 7d. cash, and at 47s. 10}d. 
to 47s. 9d. one month, the market closing with buyers at 
47s. 7d. cash and 47s. 10d. one month, and sellers asking 
$d. per ton more. At the opening of the afternoon market 
47s. 74d. cash was paid, but the price afterwards receded 
to 47s. 6d., and the market closed with buyers, sellers ask- 
ing 47s. 64d. Business was transacted during the fore- 
noon of Friday at 47s. 7d. and 47s. 6d. early cash, also at 
47s. 94. one month, buyers at the close offering 47s. 6d. 
and 47s. 9d. cash, and one month respectively, and sellers 
very near. In the afternoon there were transactions at 
47s. 6d. cash, and 47s. 8}d. one month, the close being rather 
sellers at those prices. The warrant market was somewhat 
stronger, however, on Monday, and closed at 14d. per ton 
higher than the closing quotations of last week. There was a 
dull opening in the morning, and prices were even 3d. per 
ton down ; but that was recovered, and 47s. 6d. cash and 
47s. 9d. one month were paid. Those prices were the closing 
quotations for buyers, while sellers were asking 1d. per ton 
higher. The afternoon market was decidedly firm, and 
47s. 73d. cash and 47s. 11d. one month were paid, the 
market closing with sellers at 47s. 74d. cash, and 47s. 10}d. 
one month. Yesterday’s market was likewise active, and 
an advance of 34. per ton was secured. Prices improved 
during the forenoon from 47s. 73d. cash to 47s. 10}d., and 
from 49s. 11d. to 48s. one month, the market closing with 
buyers at the higher quotations. Business was done in the 
afternoon at 47s. 10}d. and 48s. 14d. cash, and one month 
respectively, and closed with sellers asking the latter, and 
buyers offering the former prices. The market was again 
strong all forenoon, and a large business was done in war- 
rants at 47s. 11d. cash, and 48s. 2d. one month up to 
48s. 1}d. and 48s. 44d. cash. and one month respectively, 
the cash price for buyers at the close being 48s. 1d., and 
for sellers 48s. 14d. In the afternoon there was a quiet 
market, at the forenoon closing prices. The extremest 
depression prevailed amongst the trade up till the close of 
last week, almost every holder hurrying to sell, while 
buyers steadily held off. The prospects were very dis- 
couraging, and shipping iron of all kinds was flat in sym- 
pathy with warrants. For makers’ iron the quotations 
were unaltered, but in dealers’ hands all brands could be 
obtained on easier terms. As the season for Canada ship- 
ments is coming nearer to a close, there is more doing in 
that quarter. As is seen from the foregoing statistics a 
much better feeling has set in this week in the pig-iron 
market. There is a more favourable report in regard to 
the shipping returns, t week’s shipments having 
amounted to 9918 tons as compared with 8753 tons in the 
corresponding week of last year. The number of blast 
furnaces in operation is now reduced to 92, as against 87 at 
the same time last year. During the past week there were 
461 tons of pig-iron warrants delivered into the public 
stores, thereby raising the stock in the hands of Messrs. 
Connal and Co. up to 192,244 tons. 


New Railway from Inverkeithing to Burntisland.— 
The new railway from Inverkeithing to Burntisland—one 
of the lines in connexion with the Forth Bridge Scheme — 
will con for shortly. This will complete the 
trunk line to the west, vid., Kirkcaldy and Burntisland, 
and save about fourteen miles between Burntisland and 
Dunfermline. It will doubtless be of great use in con- 
nexion with the coal traffic of the West of Fife. 


Caledonian Railway.—The half-yearly report just 
issued by the Caledonian Railway Company, says it is ex- 
pected that the Gordon-street Station works will be suffi- 
ciently advanced by the summer of 1879 to admit of the 
station being then opened for =. traffic. It also 
remarks that the works of the mouth harbour and 
docks are also under construction, but that their progress 
hitherto has not been altogether so satisfactory as might 
have been desired. 

German Pra Inon.—The production of pig iron in the 
German empire was as follows from 1872 to if inclusive : 
1872, 1,807,345 tons ; 1873, 1,983,163 tons ; 1874, 1,660,208 
tons; 1875, 1,779,389 tons; 1876, 1,614,700 tons; and 
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1877, 1,566,600 tons. makes more than half the 


produced in all Germany. 
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A NEEDLE DURING ITS ERECTION 


ON AND mR. B. BAKER, ENGINEERS. 


For Description, see Page 209.) 
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Died, on August 29th, at Montreal, Richard Eaton, late Chief 
Locomotive Engineer, Grand Trunk Railway of Canada, and 
formerly of the London and South-Western Railway, Nine Elms. 
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SWINGING THE NEEDLE. 

Tue Cleopatra Needle was successfully placed upon 
its pedestal at three o’clock yesterday afternoon. We 
have in another place fully described and illustrated 
the means adopted for erecting the obelisk, and need 
not refer to them here. Before, however, the work 
is forgotten, and the stone becomes one of London’s 
familiar and unnoticed monuments, we may recall 
a few of the circumstances to which the public 
are indebted for possessing it upon the Thames 
Embankment. After lying for so many years 
neglected and half buried in the sand at Alexandria, 
and after many propositions for its removal, had 
been proposed—propositions which ended as they 
had begun, in words—Mr. Erasmus Wilson, in 
a public spirit which commands all praise, under- 
took the responsibility of paying 10,000/. to any 

erson who should remove the stone, transport it to 

ndon, and erect it on its pedestal. So risky and 
novel an undertaking (for the obelisk at Paris 
scarcely furnishes a precedent, and the others which 
have been transported have passed almost out of 
record so far as the means adopted for remov- 
ing them are concerned) was not one likely to 
tempt any ordinary engineer or contractor. The 
guarantee of Mr. Wilson was dependent upon 
complete success, and the chances of failure and 
consequent total loss were many. Moreover, the 
cost of the undertaking was so problematical, and 
so many unforeseen contingencies were likely to 
arise, that whoever incurred the responsibility was 
certain to be compelled to share . Wilson’s 
public-spiritedness, if all went well, and to incur 

ublic reproach as well as the entire loss if the work 

failed. 

As every one knows, Mr. John Dixon assumed 
this great responsibility, and the public have to 
thank him, equally with Mr, Wilson, for possession 





of the monument. The actual outlay on the work 
from beginning to end is a shade within 15,000/., so 
that, in fact, Mr. Wilson has contributed two-thirds 
of the amount, and Mr. Dixon one-third; but to 
this must be added the time and thought bestowed 
upon the enterprise, the value of the risk incurred, 


.jand the interest on the whole capital expended. 


These items are collectively certain! equivalent to 
the difference, and raise the contributions of Mr. 
Dixon in this matter to a level with that of Mr. 
Wilson. We are careful in so explaining this point, 
because we believe the erroneous idea to be par- 
tially held that Mr. Dixon has acted simply as a 
contractor for the work; and if an unsuccessful 
contractor all the worse for him, 

Two points suggest themselves for consideration 
in connexion with the transport and erection of the 
Needle ; the extreme accuracy with which Mr. 
Dixon and Mr. Baker estimated the cost of the 
work, and the smallness of that cost compared with 
the outlay incurred in erecting the Luxor obelisk in 
the Place de la Concorde. In this estimate the cir. 
cumstances of the case allowed of no margin for con- 
tingencies ; and it need not be said no margin for 
profits; this point of course was not considered, But it 
was precisely these contingencies which involved the 
extra cost. The Cleopatra, deserted in the Bay of 
Biscay, became a rich find for the Scotch tug owners, 
who gained for themselves unenviable notoriety by 
pressing to the utmost their legal claims on the public 
monument, and the salvage Mr, Dixon had to pay, 
added to the cost of sending out other steamers 
to bring the Cleopatra home, involved almost 
exactly the 5000/. excess over the estimate. But 
15,000/. for such a work is very small (though large 
as the contributions of two private individuals for 
the presentation of a monument) when compared 
with the cost of installing the obelisk of Luxor at 
Paris. That work cost no less than 80,000/,, 
although it must be borne in mind that the con- 
ditions of transport and of site were far more un- 
favourable than for the Wilson-Dixon stone. The 
favoured position in Parliament Square gardens, 
was a much more costly one than the definite site. 
But as we have pointed out, Mr. Dixon was spared 
this additional outlay through the obstructiveness 
of some of the directors of the Metropolitan District 
Railway. 

The means adopted throughout by Mr. Dixon and 
Mr. Baker in the transport and erection of the Needle 
are highly characteristic of advanced engineering 
science of the day. These means were of the simplest 
nature, but they were as effective as simple, 
Especially is this striking with reference to the 
erection, and the most casual observer must have 
been astonished at the apparently insignificant 
apparatus used to hoist the enormous stone high 
up in the air, where, till yesterday, it was balanced 
in a horizontal position, An iron jacket enclosing 
the central part of the stone with trunnions resting 
upon girders that took their bearing upon the high 
timber staging and lifting jacks at each end, formed 
the whole of the plant, while the force of men em- 
ployed was about five and twenty. The stone was 
exactly balanced upon the trunnions of the jacket, 
the iron straps passing from the latter around the 
base gave it, however, a slight preponderance, 
and this weight alone had to provided for in 
checking the swing of the obelisk as it swept round 
upon its pedestal. It is needless to say, however, that 
an ample allowance of check chains had been pro- 
vided in case any break-away had occurred. In erect- 
ing the Luxor obelisk, one thousand workmen were 
employed, while the plant and appliances were in pro- 
portion, It may be interesting to note the records for 
the enlightenment of remote generations that have 
been placed within the pedestal, A Tangye jack has 
been deposited there, a memento of the means of 
raising which will have fallen into irrecognisable rust 
before the advent of that New Zealander. Within an 
earthenware tube, 15 in. in diameter, built up in the 
pedestal, has been placed an earthenware jar 12 in. in 
diameter and 36 in, long, the cover of which has been 
ground in and cemented. is jar contains quite an 
assortment of articles that will be invaluable to the 
archeologist of the uncertain future, There is first 
an exquisitely perfect model in bronze of the obelisk, 
encased for protective purposes in lead. This model 
is hollow, the opening in the bottom being closed 
with a sorewed plug. In the model are B acy 
drawings of the hieroglyphics and their translation, 
on vellum ; a complete record taken, from the 
of ENGINEERING, of the transport from Alexandria to 
London, and its erection on the Embankment, 
with complete drawings; this is also printed on 





vellum ; Stanford’s six-inch map of London; Mr. 
Erasmus Wilson’s book on o 8; a collection of 
coins of the realm and of the Indian Empire; a 
pot a of the obelisk itself. Secondly, there is a 
et containing a standard foot, a standard pound, 
and a micrometer gauge of MHoltsapfels. And, 
thirdly, there are some imens of Doulton’s ad- 
mirable art pottery. From this it will be seen that 
should the obelisk and its pedestal escape destruction 
from any sudden cause, but gradually decay thro 
coming generations, a rich pe Dee has been 
by Mr. Dixon to future archeologists, who will pro- 
bably find as much difficulty in deciphering 
now modern records, as the Egyptologists of to-day 
have met with in translating the hieroglyphs upon 
the sides of the obelisk. 

Of the ceremony which accompanied the installa- 
tion of the stone there is little to say, because 
practically there was none, The Prince of Wales, 
who had signified his willingness to attend, was un- 
able to do so until a much later period, and the re. 
sponsibility of leaving the massive stone supported 
high above the ground for an indefinite time was 
too great to justify Mr. Dixon in delay. The final 
operation was as successful as the previous ones had 
been, and the obelisk was lowered quietly into its 

lace, the actual operation i irty minutes. 
t is needless to add that neither Mr. Dixon nor 
Mr. Baker imitated the example of Le Bar, who 
engineered the Luxor stone on to its pedestal 
and who placed himself beneath it, a sensation 

sacrifice to failure. ‘To those who remember the 
rearing of that obelisk when the thousands of 
spectators crowded the Place de la Concorde to 
watch the efforts of the army of labourers and 
their cumbrous appliances, the operation of yester- 
day may have seemed tame and uninteresting. 
But the difficulties of the erection have not been 
less, only the skill of the engineers has been greater, 

The Cleopatra Needle will probably serve as a 
nine day’s wonder to a shallow crowd, and thence- 
forth will be but little regarded; but the public 
indebtedness to Mr, Erasmus Wilson and Mr. John 
Dixon will remain, and—judging from the past—we 
fear it will remain unacknowledged. To Mr. Wilson 
for his generous contribution of 10,000/. for the 
Needle securely placed on its pedestal; to Mr. 
Dixon for the broad-minded manner in which he too 
has, besides a large donation, and the entire risk, 
cheerfully given his time and skill through so many 
months to this difficult work. 


TIDAL RIVERS AND SEWAGE 
DISCHARGE. 

One of the most important of journalistic duties, 
especially where scientific researches, discoveries, 
and results are involved, is that of pursuing an im- 
partial course. On this principle we gave on page 
187 ante, a reprint of a paper read y ei H. Law 
before the G Bection of the British ociation, at 
the late meeting held at Dublin. Had that gentle- 
man confined his remarks to the discharge of the 
River Liffey we should have left his conclusions un- 
challenged. But when he has attempted to 
generalise his facts for a river—the Thames—with 
which it is evident he has no practical ne, 6 
he beg excuse us if we somewhat severely call him 
to . 

After lecturing one of our contemporaries, the 
writer challenges Mr, Hope, on account of a recent 
letter addressed to us, absolutely confirming our 
views of the state of the lower Thames between 
London Bridge and Gravesend (see ante, page 71), 
It would have been much better if Mr. Law re- 
plied to our article instead of attempting to in- 
validate Mr. Hope’s confirming statement. But 

haps this would have taken off the edge of Mr. 

w’s object. That gentleman should bear in mind 
that the engineers of the Thames Conservancy, of 
the age pron Board, and other professional 

rsons, admit that the ms 4 discharged at 

arking does not get out to sea. periments have 
shown that it is almost impossible to get a light 
floating body to sea from London when left to its 
fate, and had Mr. Law taken two or three wd trip 
on the Thames from Richmond above bridge, to 
Gravesend below bridge, we think that the fallacies 
orang in his paper would never have seen light, 

erhaps we may remark here, that the statements 
contained in our late articles on the Thames, both 
upper aud lower, have been the result (as in pre- 

ous years) of observation at the moment, and 
also mengeatng d since a og a 1855. These are, 
therefore, not spasmodic, ceteris paribus, aay 
be repeated by any observant reader. 
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Dismissing all prefatory matter we arrive at the 
paragraph “First, then, as to the extent and ca- 
pacity of the reservoir” in Mr, Law’s paper It 
makes no invalidation of our argument if we admit 
the correctness of Mr. Law’s calculations in regard to 
the capacity, &c., of the Thames. In a succeeding 
paragraph he arrives at the conclusion “that the 
mean composition of the Thames water is—sea 
water, 98.91—river water, 1.02—sewage water, 0.07” 
—from which he deduces the fact, quoting his own 
statements verbatim, ‘‘ The actual mean quantity of 
sewage in the tidal portion of the river Thames ex- 


tending from Teddington to Yantlet Creek is only | y 


0.07 per cent., or, otherwise expressed only one 
1477th part of its whole bulk.” 

The premises from which Mr. Law draws his con- 
clusion will, to engineers and chemists acquainted 
with the Thames, afford a grim joke. As regards 
sew pollution he merely deals with the Barking 
and Crossness outfalls, and takes not the slightest 
heed of the sewage discharged into the Thames at 
Kingston, Richmond, Isleworth, &c.; the enormous 
amount of pollution caused by the shipping in the 
Pool and the docks, the numerous incursions of 
private drains into the Thames, including those from 
the Brent, Wandle, also at Deptford, and other 

laces down to Gravesend. He makes no allowance 
or floods; in fact, we may in brief state that Mr. 
Law has shown an entire ignorance of the condition 
of the Thames, which makes the whole of his cal- 
culations worse than valueless, He has attempted 
to establish a normal Thames, while that river is 
absolutely incapable of assuming such a condition. 
But Mr, Law requires no refutation on our part; he 
does the work himself. In the last paragraph but 
four of his paper he remarks, ‘‘ One of the most es- 
sential of these conditions (free discharge of sewage) 
being that the sewage shall be so discharged as to 
be carried into the main stream in such a manner 
that it may be commingled with a sufficient bulk of 
water, and that water travelling with a sufficient 
velocity to insure no deposition by precipitation of 
any of the contained matter being possible.” The 
reports of the Thames Conservancy, of eminent en- 
veg and others, all prove, as does Mr. Hope’s 
etter in our columns, and our preceding article, 
that deposition does occur in the Thames, that this 
is also cumulative. 

We much regret to have to adduce the recent 
terrible collision on the Thames at Tripcock Point, 
between the Princess Alice and the Bywell Castle, 
as absolutely confirmative evidence of what we have 
already stated, in regard to the passage of the sewage 
to the sea, the accumulation of its deposit at places we 
have assigned, and the passage of floating bodies. 
If it could have been possible to have arranged a 
crucial proof of the statements already advanced by 
Captain Calver, Mr. Hope, and ourselves, nothing 
could have been more perfect in explaining the facts 
we have already adduced. As a matter of course 
most of the floating bodies of the sufferers were cast 
on shore at Rainham on the north, and at Erith on 
the south coast of the Thames, de/ow the scene of 
the disaster. Here is the channel through which the 
metropolitan sewage discharged from Barking and 
Crossness ought, according to Mr. Law’s ideas, to 
be conveyed to the sea by ebb tide, But we find 
that bodies from the wreck have been gathered 
above the point at which the accident occurred, and 
have been identified by relations. Up to last 
Tuesday, a week's date from the disaster, two were 
found at Westminster, five at Blackwall, and four 
at Victoria Dock. Does Mr. Law require more 
evidence of the fallacy of his reasoning? If so, it 
is at his service. On the day above mentioned, the 
stern of the Princess Alice was lifted on to the 
banks of the south side of the Thames, near 
the Arsenal. It contained a deposit of 4 ft. of mud, 
Does not that show “cumulation?” An inspection 
of the ghastly exhibition at the dockyard would 
have convinced Mr. Law and his readers of his 
error; but the circumstances just related bring to 
our minds two other occurrences, whick we record 
with regret as illustrating this question. 

In 1870 the Hastings Sewage Works were the 
scene of a serious disaster, Two men had descended 
into a tank full of gases and receiving the sewage of 
the town, the tank communicating by an iron pipe 
with the sea, at about half a mile distant, eastward. 
A p ing young chemist went to their rescue, 


romising 
but was himself lost with them. His body was 
found, some weeks afterwards, close fo the outlet on 
the shore. According to Mr. Law's ideas he ought 
to have been carried far out to sea by the tide. In 
the second case, a sub-contractor, engaged on the 





sewage works, in 1871, at Knostrop, near Leeds, 
in defiance of orders, crossed a plank over the 
sewage channel, about a mile below the works, and 
falling into the river Aire, a non-tidal river, his 
body was found some weeks afterwards some 20 or 
30 miles down the stream. It is on such a circum- 
stance, a non-tidal river, that Mr. Law has built his 
fallacies. In the present issue he will find a further 
refutation of them in a letter from Mr. Hope, 
which we have the more pleasure in placing before 
our readers from the circumstance that the views of 
that gentleman have been freely criticised in past 
ears by us. In the present case we have the 
fortunate concurrence of views on a subject, the 
conclusions of which are identical, although pursued 
ab initio in two opposite directions, and for opposite 
objects in certain respects by the observers. Surely 
Mr. Law will now be satisfied that his opinions are 
erroneous. 

In conclusion, although we have only replied to 
Mr. Law in regard to the Thames, we may instance 
other rivers, as for example the Clyde, between 
Glasgow and Bowling or Dumbarton, as further 
illustrating all that we have advanced. Between 
these points constant dredging is necessary to pre- 
serve the channel, as it is also needful in the Thames, 
a fact lately noticed in our article on “‘ River Conser- 
vancy.” We hai) with pleasure any addition to 
our actual knowledge of the state of our rivers, but, 
as in the case of Mr, Law’s paper, we cannot help 
deprecating the publication of crude ideas invested 
with the apparent clothing of ascertained laws, 
Such a course cannot but prove harmful. We heartily 
wish that it was less frequent at the present day in 
scientific discussion, but especially in regard to 
questions of a sanitary nature. 


THE BRITISH ASSOCIATION. 

On no previous occasion have the members of the 
British Association had so long a list of excursions, 
interesting alike to the antiquary, the man of science, 
or the lover of nature as that which the Dublin 
Reception Committee prepared for its guests. As 
is the usual custom, the excursions connected with 
the meeting were divided over two days; namely, 
the Saturday of the first week and the Thursday of 
the second, The first of these is not recognised 
by the Association and no notice of it is given upon 
the official papers or journals issued to the members. 
It is, however, always the most popular of the two, 
and such of the sections as are virtuous enough to 
sit on the Saturday, present a mournful and woe- 
begone appearance, reminding one very strongly of 
a school class of little boys, who, on account of 
some youthful misdemeanours, have been ‘kept in” 
on a half-holiday, while their companions have gone 
away to enjoy themselves. On former occasions it 
has generally been the mathematical class that has 
been kept in on the Saturday afternoon, but this 
time the geologists were the victims, and the mem- 
bers of Section C, having Trinity College to them- 
selves, were able to congratulate themselves as they 
listened to Mr. W. H. Baily, F.G.S., discoursing 
‘On some Irish Fossils,” that they were not as 
other men are, unwise, excursionists. 

The excursions arranged for Saturday, August 17, 
were as follows: (1) to High Park Reformatory and 
Artane Industrial School; (2) to St. Doulough’s 
Church, Malahide Castle and Swords ; (3) to Bray, 
the Dargle, and the Scalp; (4) to or Daeg College 
and Carton; (5) to Howth ; (6) to Lucan, Leixlip, 
and Woodlands; (7) to Dublin Bay in the London 
and North-Western Company’s ae $ (8) 
to Glencree Reformatory, Killakee, the Dargle, an 
Enniskerry ; (9) to Wicklow and the Dublin and 
Wicklow Manure Company’s Chemical Works ; and 
(0) a visit to the Howth Bailey Lighthouse in the 

ommissioners of Irish Lights’ steam yacht Princess 
Alexandra. Each excursion was, to speak in excur- 
sion language, ‘‘ personally conducted,” and a list of 
the names of those gentlemen who took upon them- 
selves the difficult and responsible office of acting as 
guides to the various parties, would prove that the 
several excursions were made as valuable and in- 
structive as ible. Some of the above excursions 
were attractive on account of the geological interest 
of the localities visited, others were surrounded 
with historical or archzological associations, One 
again interested those who take pleasure in in- 
dustrial operations, and several were run after on 
account of the intrinsic beauty of the scenery visited 
or passed through on the journey out and home. 


Tse Howrs Barer LIGHTHOUSE. 








The 





Irish ie excursion was, however, that 


which most interest for the readers of this 





journal, from the fact that the Howth Bailey Light- 

ouse, besides being one of the most ——— 
lights in the Irish Channel, as well as a leading 
light to the Port of Dublin, is especially charac- 
teristic, as being illuminated with gas burnt upon 
Mr. J. R. Wigham’s system, to which we shall allude 
further on, and which was described in a paper read 
before Section G at Dublin, and published in extenso 
in these columns a fortnight ago. The Wigham 
light is employed at several lighthouses under the 
jurisdiction of the Commissioners of Irish Lights, 

ut it has not yet found its way to England for the 
same purpose, Itis, however, the system employed 
at the present time upon the Clock Tower of the 
Houses of Parliament at Westminster as a signal 
light for showing when the House of Commons is 
sitting, its extinction indicating the adjournment of 
the House. 

The Commissioners of Irish Lights occupy the 
same position in Ireland with regard to the lighting 
of the coast and the maintenance of beacons and 
lightships that the ancient corporation of the Trinity 
House occupies in England, and the duties of the 
two bodies are in consequence very much alike. 
On the occasion to which we refer the Commis- 
sioners’ steam yacht Princess Alexandra, which is 
very similar to the yachts belonging to the Trinity 
House, left Kingstown Harbour at half-past twelve 
o’clock, and with a select party of invited guests, 
members of the British Association, to the number 
of fifty, proceeded at once to sea. Captain Galwey 
was in command, and the following of the Commis- 
sioners accompanied the party, and did the honours 
to the guests: Captain Hardy, R.N., Mr. Alderman 
Manning, the Hon. J. P. Vereker, and Mr. W. 
Watson. Among the guests were Mr. Spence Bate, 
F.R.S., Mr. Sorby, President of the Geological So- 
ciety, Mr. Charles Brooke, F.RS., Professor 
Haughton, F.R.S., Professor Barrett, F.R.S.E., Mr. 
J. R. Wigham, and others, 

Upon clearing the pierheads, the Alexandra pro- 
ceeded in a north-easterly direction, grey close 
to the Howth Bailey Lighthouse, and then going 
north, passing Ireland’s Eye, and round the island 
of Lambay; the course then lay to the south, and 
opposite the Howth Bailey Lighthouse the anchor 
was dro in a romantic and rock-bound bay. 
Boats were lowered, and a large number of the 
party were landed in a rocky creek, from which a 
rude, almost natural, staircase up the cliff led to the 
top of the headland upon which the lighthouse is 
built, From this point Mr. Wigham took charge of 
the visitors, conducting them over the place, and 
showing them the various objects of interest con- 
nected with the lighthouse. 

A +S oe pa on the Howth Bailey was first 
established more than 200 years ago (1671), but the 
tower was rebuilt in 1813, and has lately been much 
improved. The present building is a white tower 
42 ft. high on the south-east point of the Howth 
peninsula, on the northern entrance of the estuary 
of the Liffey and of the Port of Dublin, being 
situated in latitude 53 deg. 21.7 min. N. and longi- 
tude 6-deg. 3.3 min. W. It carries a first-order 
dioptric lenticular apparatus, exhibiting an almost 
all-round light visible to a distance of fifteen miles, 
the focal plane of which is 134 ft, above the level of 
high water. It is also supplied with a fog-horn 
which every 20 seconds uces a blast which lasts 
five seconds, and a bell sounding four blows per 
minute. The lighthouse is, as we have already 
mentioned, illuminated by means of gas, and this 
gas is produced on the spot from the best Bog 
Cannel coal by the ordinary process in three retorts, 
which supply two gas-holders at a cost of 12s. 6d. 
per 1000 cubic feet. 

The lighthouse with its gas works, outhouses, and 
cottages for lightkeepers, gasmen, and others, forms 
an establishment which covers a considerable portion 
of ground, and it can be reached by a road leading 
to North Wall and is accessible from the sea in fine 
weather to small boats. The illumination of the 
lantern is effected by one of Mr. Wigham’s com- 

und or “crocus” burners, which consists of a 

undle of vertical tubes each surmounted by an 
ordinary fish-tail burner. When the gas issuing from 
all these jets is ignited the incandescent unite 
into one great flame, and by means of an open 
chimney of mica fixed just above the top of this flame 
a powerful current of air is induced, whereby oxygen 
is supplied and a great intensity is given to the light. 
The number of the gas jets in use at the same time 
can be varied from 28 to 108 by increments of 20, 
according to the state of the weather with respect 
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to its transparency, so that the Howth Bailey Light- 
house has five different powers. In clear weather 
28 jets consuming 50 cubic feet of gas per hour, 
and giving a light of 430 sperm candles, is employed, 
while in thick weather the full power, of 108 burners 
is brought into use, consuming 290 cubic feet of gas 
and giving a light of 2922 candles. Between these 
extremes, however, there are the three intermediate 
powers of 48, 68, and 88 jets, consuming 100, 150, 
and 220 cubic feet of gas respectively and giving a 
light of either 830, 1250, or 2400 candles, 

The compound burner consists of a fixed central 
nucleus of 28 jets arranged in a circular group or 
bundle, and the number of jets is increased by the 
addition of exterior rings of jets in two halves of 
ten jets each, the connexion between these re- 
movable groupsand the gas supply being made by a 
very ingenious mercurial valve which acts both as 
a union and as a regulating gas cock, Lach incre- 
ment of the number of jets necessitates the employ- 
ment of a larger mouthpiece to the chimney or 
oxidiser, For this purpose the lower part of the 
10-in. iron flue depending from the centre of the 
lantern roof, is provided with fittings by which the 
various sized mica mouthpieces may be attached in 
a moment, and the diameters of these mica tubes 
vary from about 4} in. for the 28 jets to nearly the 
size of the iron flue for the full power of the light. 
The power of light required, or more correctly 
speaking the degree of pre wet 4 of the atmo- 
sphere, is judged by the lightkeepers by the appear- 
ance of the Kish light, a lightship moored at the 
north end of the Kish sandbank, about six miles 
distant. 

It is difficult to imagine any illuminating agent 
less likely suddenly to fail than gas, but when the 
Wigham light was established at Howth Bailey it 
was made a stipulation by the Commissioners, in 
order to make assurance doubly sure, that the gas 
apparatus within the lantern should be so con- 
structed and fixed that it should be capable at a 
moment's notice of being removed, and the ordinary 
oil lamp substituted. In accordance with this 
stipulation, Mr, Wigham has in a most ingenious 
manner designed both lamp and gas-burners, so 
that the entire change can be made from gas to oil, 
or from oil to gas, without the light being extin- 
guished for more than three minutes. On the 
occasion of the visit to the lighthouse to which we 
refer, while Mr. Wigham was explaining to the 
visitors the arrangements by which this is effected, 
the change was made, and within two minutes the 
five-wick oil lamp was substituted for the gas, and 
the former ignited. After explaining all the points 
of interest within the lighthouse, Mr. Wigham con- 
ducted the party to the experiment shed, in which 
was erected a duplicate of one of the panels of the 
new Galley Head Lighthouse, on the coast of the 
county of Cork, the light of which was established 
at the beginning of the present year. The illumi- 
nating apparatus of this lighthouse was illustrated 
and described in these columns a fortnight ago* 
in Mr. Wigham’s paper, from which we quote the 
following facts : ere are thirty-two lenses 
arranged in four tiers, eight in each tier. Each lens 
is of the size of a first-order lens, and one of the 
Wigham compound gas burners is placed in the focus 
of each tier; and thus there are four burners placed 
above each other. As the lenses touch each other 
the lights blend at a few yards’ distance, and form 
a pillar of light 13 ft. high by 3 ft. wide, the illumi- 
nating power of which is equal to upwards of a 
million sperm candles, and is, therefore, the most 
powerful light in the world. The experimental panel 
at Howth Bailey was erected for testing the power of 
the light. For this purpose it is mounted upon rollers 
to enable it to be moved a few degrees in azimuth 
in front of the four gas-burners, which are placed 
vertically above one another in the central axis to 
which it is pivotted, and the condensed beam is 
by that means caused to sweep across the bay 
through the same angle in azimuth, so as to traverse 
the opposite shore, six miles off, from Kingstown to 
Seapoint, a distance of about a mile. In the centre 
of the lowest of the gas-burners can be placed a pair 
of carbons for producing the electric light, the arc 
of which is maintained in the centre of the flame, 
and by which its light is very greatly intensified. 
For this purpose the carbons are held by long arms 
attached to a Serrin regulator, and the current by 
which they are rendered incandescent and the arc 
established is produced by a small Gramme machine 
placed outside the experiment shed, and driven by 
either a steam ora gas engine. The addition of the 





* See ENGINEERING, page 185 ante. 





electric light to the is ‘only for cases 
of unusually thick weak Shen a light of ex- 
ceptional intensity is required, and the expense 
attending the electric light would, therefore, bear 
an inconsiderable proportion to the annual ex- 
penses of the lighthouse and would be employed 
only on occasions when expense would not 
looked upon as an object. As the apparatus in the 
experiment house at Howth Bailey was explained to 
the visitors who joined the excursion, we may in 
this — refer to the experiments which were made 
on the nights of the 17th to the 23rd of last month, 
and which we had through the courtesy of Mr. 
Wigham, an opportunity of witnessing from Salt- 
hill, which is situated on the opposite shore, about 
the middle of the azimuthal range, to which we have 
referred. The following is the programme of ex- 
periments which was carried out for the purpose of 
comparing the relative intensities of the different 
combinations : 

9. O'clock (1). One only of the four lights of 
which the quadriform is composed, in 
comparison with the ordinary Howth 
Bailey Light seen slightly to the east 
of the imental light. 

9.5 (2). The other lights added in succession 
completing the quadriform light. 

9.10 (3). The quadriform light flashing. 

9.15 (4). Experiment No. 1 repeated. 

9.20 (5). ” » 2 45 

9.25 (6). 99 ” ” 

9.30 (7). Combination of gas and electric light. 

The flashing was produced by the gas being 
suddenly turned down very low, and then as 
suddenly turned up again. When all four of the 
burners were burning the effect of the flashing upon 
the atmosphere was most remarkable, producing a 
sort of nebulous haze for several miles on each side 
of ng cyreese due to the illumination of the 
mist, which almost always exists to a greater or less 
extent in these waters. ‘The addition to the light 
of that of each of the additional burners produced a 
most marked effect, and when the electric light was 
added the powerful first-order light of the Howth 
Bailey almost disappeared, and the beam of the 
flash was powerful enough to cast a shadow at 
Salthill, and enabled large type to be read by its 
light. 
ero return to the excursion, After visiting the fog- 
signalling apparatus, which at present is worked by 
air compressed by means of a hot-air engine, but 
which is soon to be replaced by a more perfect ap- 
paratus driven by an eight-horse power gas engine, 
the party was rowed bick to the Alexandra, which 
then weighed anchor, and steaming due south to 
Killiney Bay, rounded Dalkey Island, passing 
through the picturesque strait known as Dalkey 
Sound, and returned to Kingstown Harbour. Before 
the passengers disembarked a very cordial vote of 
thanks to the Commissioners of Irish Lights for 
their kindness and hospitality was moved by Mr. 
Sorby and seconded by Mr. Spence Bate, F.R.S., 
and Captain Hardy having responded, the visitors 
landed and proceeded by train to Dublin, which 
was reached about seven o’clock. 

The excursions on Thursday the 28rd ultimo were 
the following: (1) To Glendalough; (2) to the 
Vartry Water Works; (3) to the Vale of Ovoca; 
4) to the Boyne; (5) to Cashel; (6) to Lord 

osse’s observatory at Parsonstown ; (7) to Powers- 
court ; an the Curragh Camp and Kildare, and 
(9) to Kilkenny. All of these excursions were fully 
attended and were of interest to persons of very 
different tastes. We shall, however, refer in this 
article to two only ; namely, the excursion to the 
Vartry Water Works (by which the City of Dublin 
and the townships of Kingstown, Dalkey, and 
Monkstown are supplied with water), and the ex- 
cursion te Parsonstown. 


Tue Vartry WATER Works. 


The visitors to the Vartry were conducted by 
Mr. Parke Neville, C.E., the engineer to the water 
works, Mr. Alderman Campbell, and Mr. Charles 
Dawson. Among the guests were Mr. Maurice 
Brooks, M.P., Mr. E. D. Gray, M.P., Mr. Alder- 
man Manning, Professor Haughton, F.R.S., Pro- 
fessor Sigerson, Mr. Charles Barry, President of the 
Institute of British Architects, Mr. Chandler 
Roberts, F.R.S., Mr. J. N. Douglass, C.E., Mr. W. 
Shelford, C.E., Mr. W. H. Wheeler, C.E., Mr. 
James Dillon, C.E., Dr. Ball, and Professor Ball, of 
Paris. 

Leaving Dublin a little before 10 o’clock A.M., 
the party proceeded by train to Bray, where car- 
riages were in attendance to take them to Round- 
wood, through the beautiful estate of Lord Powers- 








court, Atthe Kilroney reservoir a halt was made, 
and the system was ex: ed by Mr. Neville and by 


Mr. James Andrews. The t reservoir was next 
visited after passing the ow tank, with which a 


tunnel 24 miles long is connected. The great reservoir 
or Lough Vartry as itis called, is formed by the con- 


be | struction of an embankment across the Vartry valley 


about 1} miles to the south-east of the vill of 
Roundwood and seven miles from the source of the 
river; the level of the river at this point is 
630 ft. above the Ordnance datum and 520 ft. above 
the highest part of the city of Dublin. The em- 
bankment is 66 ft, high at its deepest part and 
28 ft. wide. Along the top of the embankment, 
which is 1640 ft. long is carried the public road from 
Roundwood to Wicklow, which, before the reservoir 
was made, traversed the valley over ground which 
now forms its bed. The cross section of the bank is 
trapezoidal, its base being 380 ft. wide and the slope 
of its inner and outer faces being respectively 3 
to 1 and 2} to 1, its total quantity of earthwork 
being 320,000 cubic yards. It is allowed to fill 
within 6 ft. of the top of the embankment, and at 
this level the area of its water surface is 409 acres, 
with an average depth of 22 ft, Its storage capacity 
is no less than 2400 million gallons which is 
equivalent to 200 days supply to the city, taken 
at the rate of 12 million gallons per day. The re- 
servoir and works cover an area of 450 acres, and 
are surrounded by a wall 5 ft. high and eleven miles 
in length. ‘There are seven filter beds, each of 
which is 215 ft. long by 115 ft. wide at the top, and 
187 ft. by 89 ft. at the bottom, and are 10 ft. deep. 
The filtering apparatus consists first of a 30 in. 
layer of small lumps of stone upon which rest three 
layers of different sized gravel covered by a 
thickness of 30in. of washed sand. From the 
filter beds the water is conducted by drains of rubble 
masonry to culverts, which convey it to the pure 
water tanks, which are 250 ft. by 150 ft. at the top, 
and 200 ft. by 102 ft. at the bottom, their depth of 
water being 11 ft. From the Vartry valley the water 
is conveyed by atunnel 4332 yards long, which 
passes under the hills to the east, and which was 
cut through hard silurian rocks under great diffi- 
culties arising from the extreme hardness of the 
rock, which was alternating in thin layers with softer 
materials, as well as from the repeated influxes of 
water into the oe The tunnel is, throughout 
the greater part of its length, egg-shaped, about 6 ft. 
high, and from 4ft. to 5 ft. wide ; the bed is dressed off 
smooth, and the roof and sides are left rough, except 
where the rock is soft, in which case it is lined with 
brick and Portland cement. A measuring weir is 
established at Callow Hill for determining the quan- 
tity of water flowing into the City of Dublin, and 
measurements are taken six times a day by means 
of a floating meter. The water passing over the sills 
falls into a circular basin 86 ft. in diameter and 10 ft. 
deep, from which it is conveyed to the service reser- 
voirs situated at Stillorgan by a main 33 in. in 
diameter, which is more than 17} miles long, its 
average gradient being 20 ft. per mile. Of the two 
reservoirs at Stillorgan, the upper, the water level 
of which is 274 ft. above the Ordnance datum, con- 
tains 43,057,424 ons, with an average depth of 
20 ft.; and the lower reservoir is 271 ft. above 
datum and contains 43,166,548 gallons, with an 
average water depth of 22 ft. 

my 8 an arrangement of pipe and valves, the water 
can be passed direct into either or both of the reser- 
voirs, or through the screen chamber, which is an 
octagonal building containing an octagonal pit, the 
sides of which are composed of copper wire gauze 
having 30 meshes to the inch, and presenting a 
screen area of 1500 square feet, through which the 
water is passed. From this chamber two 27-in. 
mains fitted with sluices conduct the water to the 
ye Dublin, and a 15-in. main supplies the towns 
of Kingstown and Dalkey. 

The whole of the City of Dublin is supplied with 
the Vartry water at high pressure, its daily con- 
sumption a about 14 millions of gallons, and it is 
supplied by the corporation to the public at the 
following rates (charged by meter.) 


For quantities under 500 gallons 12d. per 1000 gallons 
ld. 


500 gallons and under1,000 ,, 1ld sa 
1,000 ” ” 5,000 ” 10d. ” 
5,000 ¥ > 7,500 ,, 9d. “ 
7,000 me és 10,000 ,, 8d. bs 

10,000 ” ” 20,000 ,, 7d. *» 
meets ” ” yt %” i o” 

, ” %”? ” ad ” 
75,000 » and upwards 4d. ye 


The total cost of the water works to the City of 
Dublin has been 620,440/., which is at the rate of 
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about 1/. 17s. 6d. per head to a population of 
330,000/. 

The visitors to the works on the Thursday’s 
excursion were entertained at dinner by the corpo- 
ration in a large marquee erected near the filter beds, 
and overlooking the artificial lakes, and here a 
photographic group was taken of the visitors, 

After the dinner Mr. Alderman Campbell, who 

presided, in a speech in which he paid a warm tribute 
to the late Sir John Gray, to whose energy, deter- 
mination, and incessant work the Vartry Water 
Works are due, proposed the toast of the British 
Association, coupling with it the names of Mr. J. N. 
Douglass, the engineer to the Trinity House, Mr. 
Barry, Mr. Bruce Bell, and Professor Ball. Those 
entlemen having responded, Professor Haughton, 

R.S., in his usual humorous way, proposed the 
health of Mr. Alderman Campbell, who returned 
thanks. The other speakers were Mr. E. D. Gray, 
M.P., who returned thanks for the respect which had 
been shown for his father, the late Sir John Gray, 
by previous speakers; Professor Sigerson, and Mr. 

aurice Brooks, M.P., who responded to the toast 
of the members for Dublin. The company then 
broke up and returned by the same route as they 
came, arriving at Dublin about 10 o'clock. 

PARSONSTOWN. 

The excursion to Parsonstown was conducted by 
the Astronomer-Royal for Ireland, Dr. Ball, F.R.S., 
and Mr. M'Donnell, C.E, Among the party, which 
was limited to fifty, were Dr. Gladstone, F.R.S., 
Professor W. G, Adams, F.R.S., the Rev. S. J. 
Perry, F.R.S., Mr. Glaisher, F.R.S., Mr. J. W. L. 
Glaisher, F.R.S., Professor Dewar, F.R.S., Mr. 
Mattieu Williams, F.R.S., Mr. G, Johnstone 
Stoney, F.R.S., Mr. Bindon Stoney, C.E., Mr. 
Howard Grubb, C.E., Mr. Gill, and Mr, Charles 
Brooke, F.R.S. The visitors left Kingsbridge Station 
by special train at 9 o’clock a.M., arriving at Parsons- 
town at | o'clock p.m. From Parsonstown to Birr 
Castle the journey was continued in carriages. At 
Birr Castle the visitors were received, and a sub- 
stantial luncheon was provided by the Earl of Rosse, 
after which some complimentaty speeches were made. 
The party then visited the workshops in which 
the great 6-ft. telescope was constructed. Here the 
processes of casting, grinding, and polishing the 
speculum were explained and illustrated, the ma. 
chinery being set in motion. After visiting the 
observatory, which contains a small equatorial, a 
transit instrument, and the usual accessories of an 
observatory, the guests were taken to the two great 
reflectors in the grounds, and which have made the 
name of Lord Rosse and that of Parsonstown so well 
known in the annals of astronomical science. The 
smaller of the two has a speculum 3 ft. in diameter, 
the tube being 28 ft. long. This instrument is 
mounted as an equatorial, the mounting having 
been designed by Mr. Bindon Stoney, C.E. The 
great 6-ft. reflector, the celebrated ‘“ Lord Rosse’s 
telescope,” was the next object visited. This 
huge instrument, the speculum alone of which 
weighs nearly 3 tous, is suspended by a system 
of chains, counterpoises, and other gearing between 
two high parallel walls of masonry running north 
and south. Some of the party descended into the 
tube und examined the greatspeculum. Afterwards 
the tube was raised so as to be directed to the zenith, 
and the galleries and adjustable platforms were ex- 
plained and set in motion, Within the limits of a 
general article upon the excursions in connexion with 
the British Association it is impossible to do more 
than but briefly refer to the scienti‘ic wonders to be 
seen during a visit to Parsonstown. We shall, how- 
ever, return to the subject again in a separate 
article, as being of too great scientific interest to be 
described in a passing notice, 

We have, however, said enough to show that the 
excursions arranged for the members of the British 
Association at the Dublin meeting constituted a very 
great success, and they certainly conferred upon it 
séveral valuable and characteristic features, 


INNOCUOUS PAINT. 
On a New Paint prepared from Sulphide of Zinc.* 
By ALFreD LUTSCHAUNIG. 

Tue author said that he should have hesitated to 
present to the Congress considerations that might have 
seemed somewhat special in their character, had he not 
remarked in the official report, that ‘‘it is desirable that 
manufacturers should participate in the labours of the 
Congress of Hygiene, and explain the new methods they 
have invented or applied.”” He was not a manufacturer ; 
but it seemed to him that it would be well to place in 





juxtaposition with unwholesome industries, the new 
system by which it might hope to modify the risks generally 


Of all these da isoning by lead is apparently th 

ese dangers, pois: y is ap n e 
most serious, and of all the workmen who employ er f the 
house painters and the lead paint makers are the most 
frequent victims. It has been stated that, out of 634 cases 
of lead-poisoning treated in the Paris hospitals in 1875, no 
less than 434 victims belonged to these two trades. In 1877 
the proportion was about the same, these two trades 
supphed 448 patients out of a total of 630. The appalling 
eloquence of these statistics might in itself suffice, but the 
report gives details that are even more striking: and, in 
the face of all this evidence, can one do otherwise than 
conclude that, henceforth, a paint must be procured 
which shall not contain lead? This is the only means 
by which those who manufacture and those who employ 
paint will escape lead poisoning. 

The trade is opposed to the use of white made with oxide 
of zinc, because it has not the same covering power as an 
equal weight of paint made with lead. Neither the trades- 
man nor the consumer are prepared to pay dearer for the 
sole satisfaction of protecting the health of the workmen. 
It was therefore necessary to find some new combination, 
and the work was not easy. During a period of about ten 
years a paint manufacturer of Liverpool devoted himself 
to this form of investigation, and it was not long before a 
pigment, such as we might ‘lesire, was produced ; but it is 
a recently that this industry has assumed gigantic pro- 
portions. The details of this manufacture would require 
too much time to explain. Suffice it to say that, instead of 
using oxide of zinc as the basis, the manufacturer succeeded 
by a special process in producing the paint in question 
with sulphide of zinc, in combination with other ingre- 
dients, which, while in no wise modifying the hygienic 
properties and advantages of the zinc, lend to this metal a 
body and whiteness which even lead paint itself does not 
possess. 

This new paint, known in commerce as “‘ Griffith’s 
patent white,” has so many qualities to recommend it 
that we should not omit to note, at least, some of these 
points : 
1, Its covering powers exceed by about 100 per cent. 
those of oxide of zinc, and by about 25 per cent. those of 
the best lead paints, and this too without being any 
dearer. 
2. It does not yield to the influence of injurious gases, 
which destroy ordinary paints, but retains its whiteness 
under all circumstances. 
3. The most violent heat has no effect ; it will not either 
blister or crack. This result is obtained through the pro- 
cess of manufacture, for the whole is submitted to the 
action of white heat. 
ke. It does not contain any poison, and does not cause any 
our. 
5. It does not produce any chemical or galvanic action on 
metals. 
From the commercial point of view this last quality is of 
great importance. It has often been proved that lead paint 
occasions a galvanic action on iron, and that it consequently 
does not protect this metal against the effects of the atmo- 
sphere. In spite of many layers of paint, sea-water 
corrodes the sides of our ironclads. The iron scaffoldings 
which uphold our bridges, our monuments, and various 
constructions, grow rusty, and, at a given moment, must 
give way if other supports are not provided. Fortunately 
the new paint acts as a true preservative, and does not 
ield to the influence of oxygen, ammonia, sulphuretted 
| on wloaly salt, or any other destructive and corrosive 
agent. It is, therefore, a discovery which can satisfy at 
once the tradesman and the sanitary reformer. 
At Liverpool, where the industry in question was origi- 
nated, the factory produces 25 tons of Griffith’s zinc white 
per week, and a new factory, opened on the banks of the 
Chames, will give an out-put of 50 more tons for each 
seven days’ work. But the industry is growing apace. 
All this does not suffice. Already extensive lands have 
been secured for a further increase in the out-put; and in 
no distant future means will have been created for the 
manufacture of 200 tons of ay per week, and this will be 
all the more easy to accomplish, as Griffith’s white is made 
in as many hours as it takes weeks to manufacture white 
paint with lead. 
The author pointed out that the opinions he had ex- 
pressed, are not merely hopes entertained by an ambitious { 
manufacturer, nor even the result solely of bis own in- 
dividual investigations. On the contrary, all these facts 
areconfirmed by some of our most eminent men of science. 
Among chemists, to mention but one or two names, there 
are Professor Frederick Barff, and Doctor T. S. Phipson, 
who was recently professor at the University of Brussels, 
and whose name is well known in France; Messrs. 
Johnson and Sons, assayers to the Bank of England and 
the Mint may also be mentioned. 
In England we also have suffered deeply from the use of 
lead. Mr. Redgrave, General Inspector of Factories, pro- 
tests, in his official report, that notwithstanding notable 
improvements, there are still many grave cases of poison- 
ing with lead, and that the workmen persist in neglecting 
the precautions prescribed for their protection. 
The malady has also recently attacked a new category of 
workmen. svious to the wreck of the Megwra, it wus 
the custom to take special care only of the exterior of 
ironclads ; but, since that disaster, it has been discovered 
that the corrosive action on the iron occurs within as well 
as without. The paint covering the iron in the hold of 
the ship is, q ly. now occasionlly scraped off, and 
new paint is applied. The men engaged in this work are 
necessarily confined in a very restricted s , and are soon 
covered with dust charged with the lead of the old 





are adopted. The workmen are compelled to drink acid 
solutions, to wash themselves, to take shower baths, and 
to use hot and cold water. Another rule, which is, 
haps, still more beneficent, stipulates that no man s 
be in this work more than two days consecutively. 
Fi , on the days when they are allowed to work, they 
are ordered to go up on deck every hour, and breathe the 
fresh air for ten minutes. But, the thorough efficacy of 
all these precautions is more than doubtful—they may 
mitigate the evil, bat they will not entirely and radical 
remove the dangers we deplore. To insure this great end, 
there is but one truly effective means open to us, and that 
is, the manufacture and use of paints free from poison. 








THE FLOW OF WATER THROUGH 
ORIFICES IN THIN PLATES. 
To THE EpiToR oF ENGINEERING. 
S1z,—On seeing the diagram with reference to the above 
subject in your journal (see page 145 ante), it occurred to 
me that, as the number of curves given is somewhat con- 
fusing, it would be worth while putting the experimental 
results in a tabulated form, which could be understood 
without the diagram, and at the same time help to explain 
it. I have, therefore, prepared the annexed Table, which, 
with the explanation, will be easily understood : 

















mie ul B | oa! FB. L | M | N. 
0 | .627 | .700 | .750 | .544 | .967 | .627 | .627 
1 at... Dated ile A gh 544 
2 | .622 | .700 | .758 | .548 | .965 | .750 | .461 
3 | 614] ... pe ae 

4 | 601 | .686 | .764 | .514 | .955 | 844 | .303 
a Ta I ee o .. | .950 | .878 

6 | .562 | .665 | .753  .480 | 938 | .. | .180 
7 | 590! .. eS .. | 918 | .929 | 

8 | .472 | .657 | .767 | .267 | .883 | ... | .100 
9 | .389 | 661} .. | ... | 807 | .955 | 

10 sy Tee ae | 967 | .042 
10} | .755 | 

11 | .840 | .767 | .867 | 

12 | .908 | .889 | .917 | 

13 | .940 | .933 

14 | 958]... .983 

15 | .972 | 

16 | .977 

17 

ae BOOP) sc, | coe | 992 

19 

20 

21 | 

aes an | | wee | ame | ne | 9985 | 














I shall designate the numbers in the respective columns 
by the letter at the head of the column followed by the 
number in the first column thus: Aj, A,, A,, &c., and 
the statical pressure of the whole head is assumed to be 
unity. Premising further that the diameter of the experi- 
mental orifice was lj}in., and that therefore one-tenth of 
the radius is ,, in., I shall use actual measurements as being 
more convenient. Aj, then, is the pressure in the centre of 
the orifice, A,, A,, &c., are the pressures in the plane of the 
orifice at p; in., ;%in., &c., from the centre. From this 
it will follow that A, (which it was not found possible to 
try) would be at the edge of the orifice, and that A1o; was 
in the cistern at , in. further than the edge from the 
centre of the orifice, and in the same plane, 

(Note in the diagram, A,,, A,o, A,5, &c., are given as 
A’,, A?,, &.) 

Column B gives the pressures in a plane y; in. back from 
the plane of the orifice into the cistern, and the numbers 
in Column 1 of the Table give the distances from the axis 
of the stream in yein. In like manner Column C gives the 
pressures in a plane jin. back from the plane of the 
orifice, and Column F the pressures in a hie yg in. in 
front of that of the orifice. 

Column L gives the pressures at the spherical surface of an 

imaginary hemisphere standing on the orifice as its equator. 
Lo is the pressure in the axis of the stream at a distance 
equal to the radius of the orifice back into the cistern. 
Calling that position the pole of the imaginary hemisphere, 
then he L., L;, &c., are the pressures at 9 deg., 18 deg., 
27 deg., &c., from the pole. 
Columns M and N give the pressure in the axis of the 
stream. M, and N, are the same as Ag, viz., the pressure 
in the centre of the orifice. M,, M,, &c., are the pressures 
at j,in., ;in., &c., back into the cistern, and N,, N,, &c., 
are the pressures in the centre of the stream at jy in., 3% in., 
&c., forward from the plane of the orifice. 

Some experiments were tried to ascertain the effects of 
the discharge through short straight tubes mainly to see 
whether the relative reaction, as compared to that with 
orifices in thin plates, would come out as I had estimated. 
My estimate was that the additional tube would increase 
the reaction about 10 per cent , and the result I got was an 
increase of 10.7 per cent. 

In the course of these experiments I found that the 
greatest vacuum in the tube was at about three-tenths of 
its diameter from its entrance, and was there about .79 of 
the whole head. Also that the pressure in the cistern 
surrounding the tube fell proportionally as compared with 
the case of an orifice in a thin place. And, again, that both 
effects agreed with the deductions derived from the 

ablished experimental results of the relative discharges. 
r do not suppose that the details are of sufficient interest 
to be worth publishing, but they interested myself both as 
being facts and for another special reason. 








* Abstract of paper read before the International Sanitary 
at Paris. 


paint. This has naturally occasioned many cases of 
isoning. At Devonport, where this new Tr was 
Brat discovered, somewhat energetic prophylactic measures 


Rosert D. Napier. 
Glasgow, August 22, 1878. 
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IS THE POLLUTION OF THE THAMES 
CUMULATIVE? 
To THe Eprror OF ENGINEERING. 

Srr,—Being very busy at present, I was unable this year 
to attend the British Association, and the first I heard of 
Mr. Law’s paper was when I read it in your last number. 

Mr. Law’s name is, I fancy, new in sewage discussions, 
and as he does not give us any information as to his own 
experiments or observations, we are left in the dark as to 
why he has stepped so valiantly forward as the champion 
of the purity of the Thames, and we are led to infer that 
he has evolved his arguments and calculations from the 
depth of his own moral consciousness, in the profound 
solitude of his study, aided by the pale uncertain flickering 
flare of midnight oil. : 

However this may be, his paper is a very amusing ex- 
ample of @ priori special pleading, and I am indebted to 
him for a hearty laugh. His arithmetic is specially fanny. 
His 0.07 per cent. of sewage! Why it makes me laugh 
again as heartily as ever to write it! Of course his 
arithmetic is quite correct; at least I presume so—his ad- 
ditions and subtractions, his multiplications and divisions ! 
So intelligent and industrious a young gentleman—at least 
I hope he is young—would never, I am sure, make the v 
smallest mistake in such matters, therefore I accept all his 
arithmetical operations as having been performed with the 
most absolute precision. But his data are so inimitably 
funny ! 

Me. Law assumes that the whole of his differential 
quantity of 14,024,048,220 cubic feet is absolutely pure sea 
water rushing in from the German Ocean right up to 
London Bridge, being brought there doubtless by some 
good fairy for the express purpose of “ flushing’? the 
Thames! But as we know that it takes an ave of, say, 
forty days for a solid float to get clear of the Nore, we 
may assume that it takes the same time for a given bulk— 
say, one of Mr. Law’s cubic feet—of polluted Thames 
water to get clear of the Nore. Therefore, as regards the 
so-called sea water flowing up the Thames, we should be 
very much nearer the truth if we assumed that it was 
composed of forty days, or eighty tides of river water and 
sewage, plus whatever quantity of sea water is req 
make up Mr. Law’s 14,000 millions. 

Let us then make the calculation, and see what would be 
the result. Mr. Law gives the quantity of river water and 
sewage discharged every twelve hours as 155,490,080 cubic 
feet. This multiplied by eighty gives 12,439,206,400, of 
which (according to Mr. Law’s own figures) 768,000,000, 
or 6.174 per cent., would be sewage. And to make up Mr. 
Law’s total of 14,000 millions, this very foul water would 
only be diluted with 1,584,841,820 of extra sea water. 

But of course of all such calculations, in so far as they 
profess to give more than an interesting approximation, are 
illusory and a pure waste of time. For instance, both 
calculations assume that at a given moment the sewage and 
river water are spirited away by a good fairy, and vanish 
suddenly and for ever. Mr. Law gravely assumes that 
his good fairy waves her wand twice daily, at the turn of 
the tide, and that the effect of her wand extends from the 
distant ocean right up to Teddington Lock, whereas I 
have assumed that the power of her wand is stopped by 
the antagonism of the Old Man at the Nore, and only 
extends over the ocean. But still it is obvious that the 
good fairy theory, however restricted, is more convenient 
than reliable. 

Now as regards the “‘ cumulative”’ effect of the pollution. 
You and [, Sir, prefer, it would appear, observation to 
‘evolution,’ and faets to theories. Now I have resided 
for over ten years in the Barking district of Essex, and 
both prior to and during that period have made frequent 
observations, and these have satisfied me that a constant 
deposition and accumulation of sewage matter in suspension 
upon the banks of the river are, as you stated, taking 
place. But, if so, the water flowing kwards and for- 
wards over this precipitated, but light and easily disturbed 
sewage matter, must be becoming fouler and fouler. 
And this is the necessary and notorious effect of river 
pollution everywhere. When a town is drained and com- 
mences to discharge its sewage into a river, the effect is at first 
comparatively slight. But as the pollution goes on the effect 
becomes greater and greater until it is at last intolerable 
and some unfortunate riparian owner or occupier is goaded 
into getting an injunction. So even in the case of a dis- 
charge into the open sea. At first it is scarcely noticeable, 
and bathing goes on as before. Then it becomes more 
marked, and bathing machines are shifted to the right or 
left. At last bathing becomes almost impossible, and it is 
only when the town is menaced with desertion and ruin 
that the greengrocers and other “ parochial’’ legislators 
at length convey their sewage to a distance and discharge 
it under their neighbours’ noses as in the familiar instances 
of _— and Torquay, until stopped, as they will be 
some day, and may be any day, by injunction. 

In short, in saying that the pollution of the Thames is 
** cumulative,”’ t disclaim all originality. I simply call 
attention to a fact well known to all persons whether en- 
gineers, town councilmen, or lawyers, who have ever had 
any personal experience of the subject. 

Although Mr. Law appears to have no such peroneal ex- 
perience, I feel sure, after a study of his won ul arith- 
metical gymnastics, that his intelligence will enable him to 
appreciate and benefit by the experience and knowledge of 
others when they are communicated to him, and if, as I 
hope, he is as young as he is intelligent, he will, I dare 
say, the next time he attacks a specialist upon his own 
special subject, hesitate before asserting that ‘‘ great con- 
fusion and misapprehension appear to exist in the mind ”’ of 
that specialist regarding that special subject. 

I am, Sir, your obedient servant, 


Army and Navy Club, August 31, 1878. 
P.S.—It has been pointed out to me that Mr. Law’s 


Hore, 





paper was read at Dublin, and that he commenced it by 

ing to the Liffey, and it has been s' ted to me 
pana, Lael his calculations and his good fairy theory are 
correct enough when applied to Ix . This is. very pos- 
sibly so, but I must protest against Irish arithmetic and 
fairies being impo’ into England. 


OTTO’S SILENT GAS ENGINE. 
To THE Eprror or ENGINEERING. 

Srr,—In apes notice of the Otto silent gas engine, see 
page 156 ante, you ask for experiments in the consumption 
of - with these engines. 

of the largest size of the Otto gas engines, made by 
Messrs. Crossley Brothers, Manchester, was tested in my 
presence at the tem works of Messrs. T. Nelson 


and Sons, Edinb , in the — ing of July. Their 
works were baru ee lately. The cylinder is 9 in. in 
diameter, the stroke is 16 in. By the meter I counted that 
10 cubic feet of gas supplied 155 — to the cylinder. 
When the engine is at its maximum load one charge is 
taken every second revolution, but, as the engine was 
working, the governor was suppressing about one-fourth 
of the charges. The cards obtained give from 72 lb. to 
68 lb. effective per square inch referring all to one stroke. 
That corresponds to from 20.8 to 22 cubic feet of gas per 
indicated horse power per hour. 


> 





Seale Ii2 ths tean Inch. 








Theengine is driving printing 
larity of motion which we know must exist is not at all 
observable in the ago A of the ‘‘Maranoni,’’ the 
‘* Reliance,”’ and other machines. 

After two months’ trial, Messrs. Nelson and Sons have 
ordered a second engine, the same size, and they are so satis- 
fied with the working of the engine that Messrs. Crossley 
and myself find it difficult to dissuade them from working 
the whole of their machines, in their new works, up to 
about 80 horse power actual, by gas engines. The absence 
of smoke is, on account of the situation of the new works, 
an important recommendation. I enclose one of the 
diagrams taken at the trial. It appears from the cards 
that the pressure comes on very ually, and that the 
time of about one-eighth of a revolution is required for the 
maximum pressure to be attained. There is therefore not 
an explosion, but a gradual combustion. The card is a 
most instructive one, and it shows that the Messrs. 
Crossley have succeeded in making apparently a perfect gas 
engine. 


presses, and the irregu- 


T am, Sir, yours truly, 
J. McFaruane GRaAy. 
London, August 27, 1875. 


TRAMWAY BILLS. 
To THE EpITOoR OF ENGINEERING. 

S1r,—Will you please make the following corrections in 
your nextissue. In the list of tramways and engineers 
which have passed the Standing Orders last session, you 
state that the engineer for the Bolton tramway is Mr. 
James Lomax ; that is inaccurate, Mr. J. Proctor, Mem. 
Inst. C.E., is engineer for the Bolton, Great Lever, 
Heaton, and Turton tramways. Mr. James max is 
engineer for Farnworth, Astley Bridge, and Kearsley Tram- 
ways. 





Yours truly, 
B. H. Tuwarrs, Stud. Inst. C.E. 
Bolton, September 9, 1878. 








PARLIAMENTARY SELECT COMMITTEES. 
To THE EpITor or ENGINEERING. 

Str,—I observed in ENGINEERING of 30th ult. an article 
in which there is what appears to me a dangerous mis- 
apprehension regarding the British Parliament’s Select 
Committee on Patents, 1871-2. I was cognisant of the 
facts connected with the selecting. It was nominated in 
consequence of a motion for a committee by Mr. Samuel- 
son, member for Banbury. an engineer favourable to the 
principle of Patent Law, and was composed of members who 
were known from the first to be of the same way of think- 
ing, and chosen for that reason, with very few exceptions 
—I think but three—one of these being Mr. Lowe, whose 
duties as Chancellor of the Exchequer kept him from 
attending and voting, and another, Mr. Andrew Johnstone 
(with myself). It would have been singular if a ly so 
constituted had given a verdict like that which the impar- 
tially selected Royal Commission gave. Still, their report 
contains, if I remember rightly, some important conclusions. 
Writing from memory, I specify these: 1. No concession 
for a period longer than fourteen years. 2. Regard in the 
regulation of charges for licenses to use a weg inven- 
tion, to ‘‘ the exigencies of foreign competition’’ (a happy 

hrase, for which we are in debt to Mr. Samuelson). 3. 
icensing should be compulsory. 

T have, long ago, at the sses for social science, at 
Brussels and Ghent, advocated international arrangements. 
The idea was accepted; but in their advocating it since 
that time one important advantage has not been urged 
those who have repeated it, yiz., that extension of the 








area over which privilege is granted may fairly, and properly 
should, be poner ry th some ater oh nee limitation 
of the charge for use,* and, if possible, in order to the 


liberation of manufactures and commerce from the burden 
and restraint which the present system of ing in- 
ventors does undoubtedly impose—with contri- 


pec 
butions assessed on the participating states and payable on 
an equitable or even liberal — as a substitute for 
a long period of monopoly. ithout this last, free trade is 
an rapes ging, 9 Such a change, I believe, is both practi- 
cable and in the highest degree desirable. ‘To all inventors, 
except those heterodox theorists who have begun to con- 
ceive, contrary to our old convictions and law, a right of 
in an invention, an inherent right independent of 

creation and favour, to hinder, exclude, or tax for 
using it, this new form of the institution would be 


welcome. 
I have the hononr, &c., 
R. A. Macrrz. 
Dreghorn, Colinton, Edinburgh, September 5, 1878. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEsBRovGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, there was only 
a thin attendance on ’Change at Middlesbrough. The 
amount of business transacted was small. The quota- 
tions of makers were unaltered, but buyers could 
obtain all they required at chea rates. During the 

aa Fs depression that we have all kinds of reasons 
‘or trade have been given. Many employers of labour 
asserted that the adoption of the nine hours’ movement drove 
trade away from the country. There were other people 
who said that over gree glutted the markets, bearing 
down prices, which led to underselling and bankruptcy. 
More recently the constant remedy for bad trade was said 
to be the settlement of the Eastern question, and now whea 
all else has failed to restore us to open there is a 
general cry that a Liberal government would effectually 
accomplish that desirable end. pose = hoping that 
whatever may have been the cause of the depression, which 
has been widespread and protracted, the year 1879 will 
bring with it increased industrial activity and gradual and 
improvement in business. 

The Ironmasters’ Returns.—The Cleveland Ironmasters’ 
Association returns for the month of August show that out 
of 165 blast furnaces 94 are in operation, 71 being idle. 

The Finished Iron Trade.—Continued dulness charac- 
terises the finished trade, and it is feared that there will be 
no improvement worth note this year. 

The Coal and Coke Trades.—There is a little more 
activity in the fuel trade for the Continent. 


AWARDS AT THE Paris EXxHIBITION.—Although no 
official list of the prizes at the Paris Exhibition has yet 














mn published or even completely prepared, yet some of 
the awards to the English exhibitors have semi- 
officially announced. hus we learn that Messrs. Platt 


Brothers, of Oldham, have received the Grand Prix in two 
classes, Sir Joseph Whitworth and Co. have been awarded 
a Grand Prix, two rappels du Grand Prix, anda medal 
and Messrs. J. Fowler and Co., have recei a Grand 
Prix for their steam conabing mnchinasy. Grand Prix 
has also been awarded to Mr. R. H. Tweddell for his hy- 
draulic rivetters and other hydraulic tools, and another has 
been given to Messrs. W. and J. Galloway and Sons for 
their engines and boilers employed to drive the machin 

of the British Section. A bronze medal has been awards 
to the Silicate Paint Company, of London and Liv 1, 
and a silyer medal to Messrs. Griffiths and Berdoe for their 
zinc white. In Class 43, the Leeds Forge ow has 
been awarded a gold medal for its exhibit of best York- 
shire Iron; and in Class 54 the same company has a simi 
award for its corrugated flues. 





LONDON AssocIATION oF ForrMEN ENGINEERS AND 
DRAUGHTSMEN.—The monthly sitting took place on the 
7th inst. at the Cannon-street Hotel, and was very nume- 
rously attended. Mr. J. Newton, O.E., occupied the chair, 
and immediately after the confirmation of the minutes 
came the election of Mr. W. H. Butler (of East Greenwich) 
as an ee and of Mr. John Thomas Cook (of Messrs. 
Samuda Brothers) as an ordinary member. The newly 
initiated ee pepe aes peony As read @ 
paper—profusely illustrated with diagrams, photographs, 
and specimens—‘‘ On Silicated Stone Pipes for Heese 
Drainage and other Purposes.’’ The first section of the 

aper was devoted to ancient and primitive modes of 
raining, and to the defective materials and inefficient 
workmanship which are too often apparent in drainage 
works of the present day. The author next entered into a 
full and practical description of the ‘‘silica pipes, 
which he maintained would be found far more pr 
and durable than any of those ordinarily used. ‘The ma- 
terials of which the improved pipes are composed, comprise 
Por cement in combination with either granite 
chippings, Thames gravel, Kentish ragstone, or other sub- 
stances of a like character. The ingredients are reduced 
by machinery, and then incorporated by the agency of 
water into a kind of crystalline concrete, which is after- 
wards moulded into the forms required. Induration is 
hastened and intensified by submitting the resulting pipes 
to baths of silicate of soda. An instructive discussion 
—— the Promo pete a this was joined be 
y many visitors as well as members. Finally a vote 
thanks was awarded to Mr. Butler. 


~ * An invention is worth “so much,” let us say. Sup- 
this value is 10001. or 10,0001. If our new tion, 





ings the inventor double that estimate the public over- 
ys. Just and wise administrati i 
by | inventors, seeks to do so with due 


interests entitled to be safe 


other guarded. * 
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We illustrate above a hauling engine which has been 
specially designed for using compressed air or steam 
underground. The framing is entirely composed of 
boiler plate, and however much the foundation may 
settle, which is a common occurrence underground, the 
engine, being self-contained, is quite unaffected. The 
engine is exceedingly compact, and thus avoids unneces- 
sary expense in cutting ground for its reception. The 
illustration shows a pair of 10 in. cylinders with 3 ft. 6 in. 
drums. These engines are manufactured by the Uskside 
Company, of Newport, Mon., who are introducing their 
engines very successfully into the mining districts. 








BINAURAL AUDITION. 
Phenomena of Binaural Audition.* 


By Sitzrvanus P. Tompson D.Sc., B.A., Professor of 
Experimental Physics in University College, Bristol. 
Tx author communicated to Section A of the British 
at Plymouth, in 1877, the discovery of the two 
omer ay : ; , the existence of an amy in the 
of sound; secondly, an apparent subjective 
ocalisation of simple sounds at the back of the head when 
led to the two ears in such a manner that the two vibra- 
tions reached the ears in opposite phases. The present 
paper (Part II.) recapitulates the former experiments, and 
gives some fui account of the phenomena, and of new 
methods of experimentation. 
The existence of an interference in the perception of 
sounds was demonstrated by nantes eagtentely to the ears 
with india-rubber pipes the sou two tuning forks 
struck in separate a) ents, and tuned so as to ‘‘ beat’’ 
with one another; the beats being very marked in the re- 
ray po although the two pa had _ nooppor- 
ty of mingling externally, or of acting jointly on an 
of the air which conveyed the sounds. Tuners of 
orks usually tuned them, stri both, and holding one to 
each ear, and listened for beats. These experiments are not 
to be explained by the usual explanation ziven in text-books 


acoustics. 

The apparent localisation of sounds at the back of the 

head when their vibrations reached the ears in opposite 

om is a subjective phenomenon of ay singular interest. 
demonstrated by leading to the two 


i 


2, 


existence was first 
of two unison tuning-forks, one of which 
to make its phase change slowly re- 
. The “beats” are not *‘silences’’ as 
when the difference of phase is com- 


plete ; the sound is still going on but seems to be taking 
place “ within the cerebellam The bulk of the present 
nt ey read before Section D of the British 














STEVENS’S UNDERGROUND HAULING ENGINE. 
CONSTRUCTED BY THE USKSIDE IRON WORKS COMPANY, NEWPORT, MON. 
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memoir is concerned with a further investigation of this 
phenomenon. 

The telephone of Graham Bell has furnished an instru- 
ment peculiarly adapted for researches of this nature. Both 
the phenomena recapitulated above have been reobserved 


My many experimenters; amongst them by Sir William 
h and by Prof Graham Bell (see Journal of 





Society of Arts, November 30, 1877). One important ad- 
van of the telephone as an instrument of research is 
that the phase of its vibrations can be inverted at will by 
simply reversing the connexions of the receiving instrument, 
so that the currents traverse the coil in a reversed direc- 
tion. Many experimenters when using a pair of receiving 
teleph Lose ticed the apparent localisation of the 
sound at the back of the head, but few had noticed that 
this was the result of reversed action in the two instru- 
ments. When the two vibrating discs execute similar 
movements, both advancing or both receding at once, the 
sound is heard as usual in the ears; but if the action of 
one instrument be reversed, so that one disc advances 
while the other recedes, the sound apparently changes its 
place and is heard—at least at first—as if p ing from 
the back of the head. Professor Hughes and others employ 
this fact to ascertain whether a pair of telephones are 
rightly adjusted or not. 

The author’s recent investigations were directed to in- 
quiring how this apparent localisation is affected by the 
pitch, the phase, the intensity, and the ‘timbre,’ or 
quality of the two sounds; and whether combinational 
tones could be thus heard. The results arrived at are as 
follows : This localisation of a subjective acoustic image 
is independent of the pitch of the sounds. Shrill tones and 
base tones are alike localised at the back of the head, 
either with the telephones, or by the method of retarding 
one vibration by half a wave length by sending the sounds 
to the ears through india-rubber tubes of unequal lengths. 
One rather singular experiment is described as follows : 
** Tarranged a Hughes microphone with two cells of Fullers’ 
battery, and two Bell telephones, one of them having a 
commutator under my control. Placing the telephones to 
my ears, I requested my assistant to tap on the wooden 
support of the microphone. The result was deafening. I 





| felt as if simultaneous blows had [been given to the 





tympana of my ears. But on reversing the current through 
one telephone I experienced a sensation only to be described 
as if some one were tapping with a hammer on the back of 
the skull from the inside.” 

When the difference of phase is partial,“ the effect is 
mixed, the sensation being;localised partly in the ears, 
partly at the back of the head. 

If the difference of phase be complete, and the intensities 
unequal, the acoustic “‘image’’ instead of being at the 


middle of the back of the head is nearer to that ear in 
which the sound is louder. 

It is possible to discern a difference between two com- 
pound tones which differ only in phase, but not in the pitch 





imgau.r 
KK 


or intensity of their component partial tones. For when 
two such compound tones are separately brought to the ears, 
so that the vibrations of any particular partial tone present 
reach the ears in opposite phases ; that particular partial 
tone is singled out and localised at the back of the head. 
Thus the use of the two ears enables us to discern dif- 
ferences of phase; which contradicts the statements of 
Helmholtz and Sedley Taylor. 

As to the cause of this singular localisation, the author 
hesitated to advance a theory until the Lap ar ne and 
anatomical conditions involved were more definitely ascer- 
tained. The phenomenon of interference in the perception 
of sounds could not be explained by a — of a 
blending of the sensations, similar to that which takes place 
for sight in binocular vision, for unlike the optic nerves, 
the auditory nerves, or portio mollis, did not join or mingle 
after diverging from their point of origin in the brain. 

Nextly, the author had ascertained by repeated experi- 
ment that in binaural audition the differential tone corres- 
ponding to a simple interval was wanting. Thus, if we 
strike two tuning-forks ¢’ (—320) and g' (=384), together 
giving the interval of a minor third, there will be heard 
also a very low note corresponding to the difference between 
320 and 364 vibrations, or 64 vibrations per second, pro- 
vided the two sounds really mix before being heard. But 
if these two tones are led separately by pipes to the two 
ears no such tone is to be heard. It was remarked in the 
paper of the preceding year that in binaural audition 
dissonances are excessively disagreeable, and the ordinary 
consonant intervals harsh. It was probable that this was 
connected with the absence of the differential tones. 

One other isolated phenomenon remains to be mentioned. 
Let a small turning-fork be struck, and its stem be p 
against the parietal or occipital regions of the skull. If the 
point be on one side of the median line, its sound will be 
heard in the ear of the other side of the head. 

By the kindness of Dr. Emerson Reynolds some of the 
foregoing points were illustrated to the president of the 
section and to various members present by means of a 
re gma two telephones, a commutator, and a small 

ery. 








Tue Crry or Cuzester.—The Inman steamer, City of 
Chester, when about 350 miles from New York, the 
misfortune to break her propeller so badly’as to utterly 
disable her. It was found upon examination that the boss 
was broken in two parts. The question of repair at New 
York was a serious one, for the City of Chester is the 
third largest vessel afloat. It happened that the Erie 
Basin was not available, as the repairs and,enlargement 
have not yet been completed. It was, therefore, necessary 
to attempt the use of the t of the East River sectional 
docks. The vessel, although som more than 100 ft. 
longer than the dock, was successf t in position 
raised, and the substitution of a new p accomplished 
without any delays or difficulties. 
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ELECTRIC LIGHTING. 
(Concluded ‘are page 207). 

THE next comparison of e c lighting with gas lighting 
will be their tive heat effects. The burning of 550U 
cubic feet of gas per hour will evolve, theoretically, 
3,421,000 units of heat in the same time, or 57,000 units 
per minute—the unit of heat being accepted as that quantity 
of heat which is found in heating 1 lb. of water 1 deg. Fahr. 
While there is no doubt as to the production of this yoo 
of heat, if it is gathered ent absorbed by bodies brought 
into immediate contact with the flame, or with flow- 
ing from the gas lights, there is much uncertainty as to 
its value when dispersed by diffusion into air, so that I 
cannot confidently say that over one-third of it appears in 
the volume of vitiated air which passes off from the roof, 

ing with it, in greatly diluted state, the products of 
combustion from the gas-burners. Assuming this at one- 
third, then our supposed gas lighting will have given out 
19,000 units of heat per minute. 

The power demanded for 12 electric lamps will have been 
(=three machines of 14 horse power each) 42 horse power. 
Now each horse power equals 33,000 Ib. lifted 1 ft. high 
each minute; the theoretical value per unit of heat ex- 

ressed in foot-pounds is 772; whence about 43 units of 

eat represent the absolute quantity of heat which is de- 
manded to produce one horse power ; giving 1800 units as 
the absolute demand to evolve 42 horse power. less 
of how wasteful our steam engine, as com: to a perfect 
heat engine, may be, it is evident that the product of heat 
to be obtained, as heat, by means of any contrivance 
impelled by a steam engine cannot possibly exceed what 
should have been used in obtaining the same force. But 
by inspection of Table V. of the report of the Franklin 


Institute, it will be seen that only 31 per cent. (47 


107,606 
of the heat obtained by the dynamometer appears in the 
electric arc, which is the source of light. That is, only 
558 units of heat will, at the point of lighting, accompan 
the evolution of 16,000 candles’ value.of light ; while with 
gaslight, 19,000 units (and possibly 57,000) accompany the 
same quantity of light. Only one-thirty-fourth part as 
much heat will be given out above the ceiling of the hail 
by electric as by gaslighting, as the most unfavourable 
statement for the electric light. ; 

The products of combustion which accompany electric 
lighting are almost inappreciable. The twelve lamps will 
burn, or consume (for some is not burned) 19 in. of carbon 
pencils, $in. square, per hour. The weight of carbon is 
possibly 3 oz., and the resulting carbonic acid is, if the 
carbon is really burned, 5 cubic feet. For comparison, 
the 5500 cubic feet of gas will demand 6754 cubic feet of 
oxygen, producing 3333 cubic feet of carbonic acid; and 
67,100 cubic feet of air must be supplied, to effect the 
complete combustion of the gas (being double the quantity 
of air which carries the oxygen) ; while 55,000 cubic feet 
of air must be furnished each minute to dilute and reduce 
to sufferable temperature, the effluent gases. 

The question of relative safety from fire of the two 
systems is too important not to merit remark. Although 
dane is very little inflammable material in the roof or 
ceiling of the hall, the danger of leaky gas pipes and 
fixtures, disastrous explosions, the feeding of flame by gas 
when accident occurs, all disappear before the harmless 
wires which convey the electric current to source, for 
illumination. 

With all these advantages there remains yet another. 
The electric light is the nearest possible one to the natural 
one of the sun. Properly arranged, to avoid distinct 
shadows, the correspondence to a carefully shaded room at 
midday can be secured, and lighted from above, as the hall 
is, a complete avoidance of objectionable glare can be 
effected. Colours will have their natural values and tints, 
and the gratification of the most delicate sense is not the 
least of the promises in the future perfection of electric 


ighting. 

The final question to report upon is the cost of or outlay 
in introducing this system, and of the daily and yearly 
expense of operating it. ; 

As to the best, the cost, I will say that I assume that you 
have fhe motive power, in the engines attached to the 
“suction fans at the Capitol,” and that the location of 
these fans is admirably suited for that of the ‘‘ engine 
room ”’ for the electric apparatus ; while the vault under the 
main north and south corridors will form a good place for 
the machines themselves and their shafting ; and as to cost 
of the remainder of the apparatus, I estimate now that 
12,000 dols. will cover it, but that 15,000 dols. had best be 
appropriated to be used to meet all contingent expenditures 
incidental to the new work. When: 

Taking 42 horse-power at 133* cents. per Dols. 
horse-power, for 3 hours average each day .60 
One principal of electric lighting apparatus 





per day ode oes ios eve . 5.00 
Two assistants, at 2.50 dols. per day 5.00 
T non ng» eee i+ f" t eee f eee Pe 1.35 
wenty cent.¢ of cost of appara’ 
12,060=2400dols.-313 days... 7.65 
Total approximate cost of lighting Hall of 
Representatives .. 24. 


To offset this we have 16,500 cubic feet of ge burned in 
3 hours each day, at 3.00 dols. per metre, 49.50 dols. 
showing, ‘‘exhibits that with the most liberal estimate for 
deterioration and repairs, electric apern the hall may 
as one-half as expensive as gas-lighting. And it 


* The above price is estimated at the rate of 125 dols. per 
year, for 10 hours per day, for 313 working days per year 
which is a full profit rate for power in small 
wf This tage to terest, repairs, oil, &c., and 

percen' cover interest, repairs, +5 BD 
10 per cent. for supposed renewal of the whole each ten 
years. i 





This | been 22,816,359 tons. The number of 


aett be peneened Save et neotetel construction 
and consequent wear of parts, I regard the Brush machine 
asa machine to be quite as tas any steam engine! 
as the engines and fan at the Capitol, for instance, which 
have now run over 20 years, with little cost for irs and 
no restoration. And I will also here say that I look on this 
machine as much superior to any of mpeting ma- 
chines ”’ in this very i m im. 

In order to reach a distinct understanding with Mr. 
ey sa I wrote him on the 9th of April last, substantially 
as follows : 


There will be required to supply electric light for the 

Hall of Representatives : 
Four 4 0-electric machines, each of which ehall be 
capable of supplying ic currents for four lamps of 1300 
Three of these machines will be sup- 


candle-power each. 
posed to be connected to twelve lamps, which will be in use 
at one time; with a comprehensive switch, to bring any 
machine of the number into action. ; 

_ Twenty-four electric lamps in pairs, with switches, to use 
either one of the pair. Twelve reflectors, with dead white 
——— to reflect diffused rays, to be placed over each pair 
o! ps. 

Wire connexions of adequate size and equal resistances, 
connecting the lamps over the ceiling to the machine 
in the machine-room in. the cellar (about 200 ft. to 240 ft. 
of average length for each of the 24 wires), provided and 
erected with mechanical neatness. The between 
the two places is, or will be made, a clear one, with con- 
venient means of access. j 

Countershafting for the four machines, with self-oiling 
pulleys and hangers, shippers and belts complete. 

Main line shaft, with pulleys and hangers and belts to 
the countershafts, one flywheel pulley for a main pulley, 
and one main belt. All the above to be finished ak: 

Speaking tubes, but preferably a telephone, from over 
the ce to the machine-room. 

With this proposition I sent a sketch of an elaborately 
constructed switch, which is a real necessity for convenience 
and certainty of work. I do not repeat this sketch here, 
but would advise reference to it in making the 
“* that they shall furnish the switch equal in all regards to 
that ske by Mr. Briggs.’’ 

I added that I thought, ‘it might be needful to have 
some safety-shunts provided, and that the contractor must 
— the responsibility from avcidents, with or without 

em. 

_ ‘And I then asked an estimate, which was to include the 
time of one foreman and an assistant, for four weeks after 
the completion of the work, whilst the House is in session, 
during which time the whole apparatus, from the main 
shaft, will continue in the hands of the contractor; and 
during this time any other men required will be supplied 
on requisition, but it is unders that such men are not 
to be other than competent journeymen machinists or 
labourers, and that the contractor will assume the re- 
sponsibility of what may be done by them,”’ under direc- 
tion of his foreman or assistants. The terms of payment 
will, or may be, one-half on complete delivery of material, 
and one-half after satisfactory termination of the four 
weeks’ work. 

In reply to this letter the following answer was elicited : 

‘* Philadelphia, April 15th, 1878. 
** Robert Briggs, Esq. 


‘* My dear Sir,—Referring to your favour of April 9th, I 
have the honour to say that I will furnish four dynamo- 
electric machines, as proposed, with main shaft, counter- 
shafting, pulleys, belts, &c., and set them up in a thorough 
and substantial manner for work, and also including the 
necess: 
of 8968.00 dols. This of course guarantees the illumination 
to be as good or better than that now used, and that 
everything connected with the machinery and setiing shall 
be first class in every respect. a 

J» 


** Yours 
““N. H. EpGErron.” 
One other point should be remembered when making 
the contract ; Mr. Edgerton ought to be required to give a 
bond or agreement from the Telegraph Supply and Manu- 
facturing Company, to protect the Uni States, or 
public officers, from all claims of patentees based on the 


contract 


tus supplied, and to undertake any legal defense, 
a obligate themselves to ent of a are which 
may be incurred and established. Not thatI regard the 


machine or the lamp as likely to be attacked by any of the 
tents to my knowledge, but that this safi should 
ager A to protect unwarranted claims. 
Trusting the above will induce the Committee on the 


ventilation of the hall to adopt this system of electric fro 


lighting, and thereby afford a + improvement in the 
par and healthfulness of room, and with the 
earnest recommendation that this step be n, 
I remain, yours respectfully, 
Rosekrt Briaas, C.E. 





FOREIGN AND COLONIAL NOTES. 
Anrican Anthracite Coal.—The total quantity of an- 
thracite coal mined in Pennsylvania in 1877, including that 
used in and about the mines by engines and labourers, is 
stated in the report of the State mine ee SS 
em 
in and about the mines was 66,842, and umber of fatal 
accidents which occurred in 1877 was 194. 


South Australian Dredger.—A steam dredger, built at 
Port ide under the supervision of Mr. W. E. Slade, 
on May 17, and named the Sarnia. Her 

length is 116 ft., ith 21 ft., and depth 10 ft., nominal 
fi horse . The Sarnia is intended for service 





American Mechanical Industry.—The Pacific Iron 
Bridgeport, Connecticut, are getting a large 


Works, 





attendance for four weeks’ running, for the sum | miles 


been suspended at these works for the present. The 
stone fhe Ooty of Bak Pittsburgh, has secured a contract 
from the City of ton for the construction of an iron 
bridge to carry Dartmouth-street over the intersection 
the Boston and Albany and Boston and Providence 


a 


Trieste.—The value of the imported into Trieste 
in 1877 was about 14,000,000. The number of steamers 
which entered the port during the year was 1375. 

American Tramcars for Australia.—Tramway cars have 
been shipped of late from New York to Adelaide and 
Gawlestown, South Australia. shipments have 
been made to Wellington, New Zealand. 

Rails in Germany.—In ©1875, Germany produced 
227,975 tons of iron rails, and’ 241,505 tons of steel rails, 
making an aggregate of 469,480 tons. 

American Locomotives.— The Baldwin Locomotive 
Works at Philadelpliia have now orders on hand for loco- 
motives for Cuba, Canada, and Australia. The mai 
of the works is still, 
The number of locomotives 
works in 1878 is about 230. 


The French Iron Trade.—The total quantity of iron and 
steel — from France in 1877 was 169,204 tons 
ageinet 248 tons in 1876, sho a decrease in 1877 of 
about 18 per cent. The in 1875 were 202,277 tons. 
The iron ore exported in amounted to 79,112 tons, 
que 105,190 tons in 1876 and 179,668 tons in 187 
nese atighhoute, iiaanss sail toate, ond tea toes 
near urs, um and the 
exports in 1876 er reflect the lack of prosperity in 
ag Kp. wore ery ey iron ore imported into 
in gated 975,631 tons, against 
1876, and 832.798 tons in 1875. Of theim 
year 330,049 tons came from Algeria, om 
Spain, 223,444 tons from Belgium, 139,776 tons from Italy, 

,709 tons from Germany, and 3426 m 
Britain and other countries. During 1877 the 
pig and cast iron imported into France was 21 
against 184,344 tons in 1876; of wrought iron, 
against 56,385 tons in 1876; and of steel, 5009 
5445 tons in 1876. 

Coalin France.—The production of coal i 
1876 was 17,047,761 tons; in 1875 it was 16, 
and in 1874 it was 17,059,547 tons. France i 
from Germany, Great Britain, and ium. 
Britain she imported 2,982,372 tons in 1 

nde 


however, the American home . 
otives expected to be built at the 
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3,250,564 tons in 1876. 


Steel Rails on the Cologne and Minden. 
of the Cologne and Minden Railway is 1417 
length of line which has now eived steel 
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ge 2? 


i 


ving 
with 1876 inclusive to the extent of 70 per cent. 
Forty-Two-Inch Cast Iron Wheels.—Some time 
several American railroad companies tried the 
of using 42-in. instead of 33-in. wheels under passenger 
At that time the mileage of the ordinary wheel 
guaranteed by the manufacturer at 50,000 miles, and was 
bably averaging somewhat higher for wheels of the 
st manufacturers. The 42-in. wheels, although ad- 
mitted to be right in principle, were an untried experiment 
and when used were 
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Brass (per ib.) — 6. 4. 8. 
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Australian ,,...c0.00-00s000 ° eo 66% 
English tough, best. eoseeees ° 
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No, r No. 
Bcoteh Pig— 8. . @& 
G.m.b,, AAG1ABGOW corres 43 6 47 
csessecsevescccess $$ 6 gf 
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Sueaneesm. . 08 tt 
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P serereceenee = § 5 
3 1 3 
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5 6 
6 15 7 
7 10 8 
8 e 8 
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to 3 
j ) 6 
° 
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QUICKSILVER (per ie) 7 © ° 
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sresseese I 1 18 
a ean chem 
° 
Oommon er Tae | oO 5 
Srex. —— 
Dest eet rte $4 © ie 
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7 single ” eee eeeeee 
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yg OF PEt eee reer ee neers 3 ° e0 
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“a. heads, oP At ee 
cross 
crane wheels, engine 
Slides, AC.........0.+ $¢ 8 g0 © 
Tambler bars and other 
Castings for dredging 
PUFPOSES _., crecesssecees - 20 © 2606 
Swsevisn In0n (F.o.b.) at 
mburg— 26 zs 
seessecessseensvencsoresessess § © § 10 
BSE TOMCA ss .cecsseserees 9 © 10 © 
acc 18 © % ®@ 
° $7 10 
e cc @ 
° oc @ 
° e 10 
° 
° ae 
° §7 10 
a, s. 4d, 
° ss @ 
o 323 @ 
o mae 
° 28 he 
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° so 6 
15 13 
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COALS AND COKE. 
OOALS (per ton)— s. 4. s 4a, 
Barro 10 66 m2 60 
H ° 10 6 
° te 6 
8 @e zm 6 
8 6 m 6 
3 e rw eo 
6 m 6 
ecccceesece ~- 9 @ 10 8 
Vorkshire,.....cccccsce o- 6. ms 
Coxz— 
OlOVOIADA nrorccesersrrsrseeres 9 © to 66 
Durham 20 0 32 © 
OILS, GREASE, & ero ene: 
Ors per 1) 5 8. td 
, brown Ss ° a ° 
an, ory 32 © 2° ° 
° ° a 
Waale, pale...... } ° $2 10 
19 YOLOW wescorsvree $2 O8 SE © 
+9 DEOWD sissvesceseeere 38 0 3° (lo 
QED nos cccicescccsoccoccccszcnsece 90 | © 7 
PsTRoLeum— 8. d. s. d. 
Fine (per gallon) eee ceeces oS 8 co 8} 
10 SPETIE,.....0cccssrssveren © 78 © 7 
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su re aectitide etme 3. 
= 5 6 8 eo 
° m 6 
9 m 6 
°° 10 co} 
e e e 
fo} eo ° 
Basix (per owt.)— 
BEEN caccccmmncn 8 § s 6 
TALLOW (per cwt.) 
N. AMECTICAN sessssereeres $7 © $9 © 
8. American beef ......... 38 o 39 «8 
— pibe steceeees 97 0 39 «O° 
Australian beef we 35 © 87 © 
shee; eka seeve wee 96 6 3s 
St. Botorsbare, O. woos, $7 38°63 
Eng a F seem $3 © 38 3 
Rough, concsececoes 1g eo 14¢ © 
wastauenie: (perbarl.) 20 6 a o 
Archangel 3 6 e@ @ 
TURPSNTINS—Spirit— 
ican (casks) , cose 22 9 892 6 
WIPINGS, engine (per cwt) 20 @ gf © 
CHEMICALS, &c, 
s. d. s. 4d, 
A aafortis (per Ib.) suse e $s 
uric acid Gor 2 ) © “4 ef 
Suipharic acid, brown... o eo of 
Ammonia — Muriate or &-'a 8@.& 
$OT)..cvecsrveresereeres severe 99 © §8 © 
White, lump (perewt.)... 24 > a 
ump « 34 ° 
Powdered (perewt) .. 8 6 9 @ 
BLEACHING powder perowt 6 6 i ° 
BonaxX—refined (percwt.) 35 © 36 0 
BRIMSTONE ~~ 2s 2 « 
Rough nd eesensiersegee §§ 50 $ 1 
WAOUP secsvssscssosersccceccceees BR 20 1 he 
Boll 9 15 1 
OoprERas — See er - a Tae 
ton)—.,. ° 
Oorrtz— Sulphate Ger & a os 4. 
CWE.) rivdrereccctnsersdsssers 18 6 9 © 
LEAD, SabTs; @0.,(percwt) 8. d, #8. & 
AGOtKES, DEBE ercsccrrernes 27 © xe 8 
ty 19 wreneeesereeree 98 8 84 0 
ar 0-3 o 
aeneceeesseesetesess 22 © %30hC«e 
sroreeeee 33° 27 «60 e 
ee 
eeteccccesete a ° 4 ° ¢ 
saurraris 
English ag 20 0 at 6 
Bombay veneeeeseenesesne co °¢ co : 
seeceecececsepecsoccesce’ Ii ° ' 
me. tS ebeeveccsecccocses ~4 6 ~ 6 
” wterpereseeeeseces £3 10 3 
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LIVERPOOL. 
WHOLESALE PRicgs OF TIMBER, DEALS, £0. 
From Baitish NogTs AMERICA. 

-_ TImsse (per cubic 
ootstring measure) £58 d. £ a, 4. 
Quebec yalow equars a FPS 

a Wi aney we @:3:9 8883 
St: John's W. i8in., © 1 9 @ 20 

and British 

ORBIOUT <.ocorserersssernee O TO OF 4 
Bichi a et a Pe 

ore of83 
Se .3° 2 O's © 
©o1r4easg 
or4e32:8 
o14 08234 
°°. 2 o2e¢0 
eo. © 110 

United States ........ 03 3 © 4 6 

mureli, 8 John's, 40.815, S:3-°S .@ §"4 
seeeeeeee-eseee 1232 @ts§ 
ova Scotia and 

Bria x ore e128 gg 
DEALS AND BATTENS (per 

Petersbarg dard) 
pmo ee nhl eed «17 @ @ 1810 © 
Quebec yellow pine,2nd 13 o o 1315 © 

3 ” ” rd 71 @ 815 © 
*. —y Bangor, &c., 
seseeseesssssessenseee OTS © © 0 O 
Ditto, >, Nova Beotiay dc o e©o 610 © 
Boards, p' " °o 8 oo 
eo 610 o 
eg 00 
From THS Unirep Stratus, East AND WEST 
INDIES, AND AFRICA. 
(Per cabic foot, string 
) s.d. £ 8.4. 
3 2.047% 
1 2 o 1r#4 
io sn i 

Per load callipe Tite sgid 
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feet naiaeak ger 91§ © 10 0 oO 
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© sg10 © 
° eo e383 6 
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Riga, &c., crown °s§ 09 0 g 6 
Ditto brack .... ~0@ $6 @ 4°08 
Oak timber, 

(string measure) ... ©2320 ©3823 
Pit props per lineal yard © 0 18 © © 2g 
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Onega, Ist sersessevrerss (2 10 O8 14 § © 
©1350 
© gt5 o 
eo 815 © 
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° 8 oe 
zo) cece 
° °o7 eof 
oo 6 © © HF 
© °o 48 Oo 5 
oo2 © 04 
oe fg O89 @ 7 
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9x10x5 °s$ 6 o4o0 

” ” °3s302 @ g 6 

> a Hemlock ,, ©°23$ e326 

e serreersermeene © $ 0 0 g 6 

HULL, 
(Per load). £84. £8, d. 
a ae 4% © oes 
$10 © g12 6 
Dantzio ind..., wreorererene $ § © 8 6 0 
5S epee 212 6 a15 © 
soeeesees 10 © 
ne a cubic foot). al 
sesesesessensenees © 3 3 © g 6 
10 e°2e0 
° eat 
Peneteeeceees 8 © 110 
tch pine, hewn seesesscenes 6 o18 
§ @128 

Onega red . 18 0 © 1810 © 

ee Pet. red3xli& 3x3 17 © © 17 10 @ 
white ..11 © © 0 6 ° 

Riga 1st white stems 9 © 8 9 5 o 
Wyourg red......, ~1§ § © 1§ © © 
Quebec Ist pine , “22 © @ a3 0 6 
” = ’ won If 8 © is ee 
store 910 8 0 © 6 

éentsi 2n4 red’ serssesseeenss TE IO © 6.0 © 

Fh nod sterensenceeeeesonecesereee 8 § e 810 © 

FOO sccccrsverccccocce SE © e@oe 
Caan for labour 3s. per standard for deals, &e. 
and 1s. 6d. per load for timber. 
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Sundswall Ar ....ccsccsrsesoeee © 10 of 
Obarge for labour 28. per standard for deals, &c 
and 1s. 6d. per load for timber. 
WISBEAOH. 
(Per Petersburg standard.) 
Haparanda unsorted red 
Geals ...00, m5 °° eco 
Ditto ‘battens 10 § © 1017 6 
Gefle lst red deals 45° ©0200 
10° @ © eoos 
Wyburg lat red battens ... 10 g~ ce ooo 
Stockholm 2nd red battens 11 10 © 11 12 6 
Tunadal 2nd red battens...9 15 © © © 0 
Free on railway trucks. 
LONDON, 
er nulecebarg standard) £8.44 £56. 4. 
Archangel ist yellow..... 16 © © © © © 
1» sere 132 CO 14 § OC 
Petersburg sseesescersseenens 13 § 8 IS 0 O 
A i ha comets +900 8 eotmoeoes 
oe coo mee 
Ohris a Rigs w Tar 
nag A) 19 § © 1410 @ 
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BOTEB w..rcccerssrvetssereee 7 2 © 9 0 OC 
Norway battens, all sorta $°0°e 8 ee 
Swedish deals mixed ..,11 0 © 12 © © 
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Swedish deals, — or 
ONE 41D scorers 7 0 @ BIS 
owe 408." than 
a> Sear 10 © © 110 6 
”» eeeveceee °°e 9°°0 
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bic) ~ pl aad 6 § 0 40 @ 
» 2nd on 10 10 : 13 10 © 
8rd 738 810 @ 
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” = ow 710 © 8B Oso 
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GUN ....00000000008 210 © gs °c 0 
» Undersized ..., 2 ¢ @ 312 6 
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PrrOGUlAr seserorscceeserres 2 2 27 
Btettin ..rssesesserssserserevre 218 © § 10 0 
Bwediah ..,....00cseeereee 10 0. 2 5 0 
” ssessecescsense I 10 @ 23 9 @ 
» end non 
eeececccorecrssseeesess EIS @ 8 § © 
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eet a 
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90 O08 cee see ee eee a e owe 
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RD SERS SS 
t. ” e 
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ARATUS THE | posite si is made by means of five Morse keys | instrument maker of the 
TELEGRAPHIC APPARATUS A THR | rein ulatnssoly. "snk hgvl coupe eo | anu To cps tn easiest dessa 
, tain te fraction of the time taken by the type- o> Fp clockwork is” 3 and the 
Bavpor’s MutiPLex Printing TELEGRAPH. wheel to revolve; , in the actual up of the weights can be done by a treadile, 


One of the foremost instruments exhibited in the 
French Telegraphic Annexe at the Paris Exposition 
is the saultiplex printer of M. Baudot, of the French 
Tel ph Administration, The specimen on view 
consists of a quintuplex arrangement, with’ five 
manipulators, and five printers, distributed over a 
large table. It is the manufacture of M. Dumoulin- 
Froment, the well-known Paris mechanician ; and, 
during certain hours of the day, it is put into opera- 
tion with Bordeaux. 

Baudot’s apparatus is quite a new invention, and 
has only been adopted into the French telegraph 
service during the last year. It has, however, been 
regularly at work during the last eight months on 
the line between Paris and Bordeaux, a length of 
375 kilometres, at a speed of from 150 to 200 mes- 
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of 20 words 


r hour. The “ fast-speed” 
Wheatstone automatic, employing an equal number 
of operators, only gives, we believe, aspeed of from 
85 to 90 —e per hour over the same line. It 
may be briefly described as a combination of Hughes’ 


t rinter with Meyer’s multiplex apparatus. 
the Hughes printer, the type wheel only prints one 
letter during each revolution, which takes place in 
half a second. When the letter to be printed is A, 
or any letter at the beginning of the alphabet, little 
or no time is lost by this plan, but when the letter 
is one at the end of the alphabet, such as Z, all the 
time which the wheel takes to revolve round until Z 
is over the paper, nearly half a second is sacrificed. 
Now it is clear that if each letter on the type-wheel 
could be printed in the same space of time, Z in as 
short a time as A for example, there would bea gain 
of time which could be utilised for other signals. 
To effect this purpose M. Baudot has recurred to 
the principle of combining different currents so as 
to produce one signal, a principle already applied 
eatstone, Whitehouse, and others, who took ad- 
vantage of the fact that five simple elementary sig- 
nals give by their combinations, one to one, two to 
two, three to three, &c., thirty-one a 
signals, which are sufficient to represent the 
letters of the alphabet, as well as the figures and 
signs required for intelligible telegraphy. A com- 


















constructed. This is effected by em the 
current distributing system of M. pr sage Be 
described in this journal (ENGINEERING, vol. xxiv., 
page 6.) The combined currents of each signal.do 
not unite and traverse the line simultaneously as a 
single current. They are kept apart by an 

paratus called a “distributor,” and successively 
emitted into the line, It is this successive emission 
extending as it does over a definite interval of time, 
which causes the ,%th of a revolution of the type- 
wheel to be takenup. The distributor emitting the 
currents at the celihing station performs a revolu- 
tion in half a second synchronously with the type- 
wheel and a similar distributor at the recei 
station. The passage of the currents along the 
line is supposed to be instantaneous, and, conse- 
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genes. as the sending currents are emitted by one 
istributor, they are received by the other, and dis- 
tributed to a set of fine polarised relays corres- 
ponding to the signalling seco These relays are 
made by means of an apparatus called a “ combiner,” 








fut Station, Recewer. 


In | conjointly to print a single signal by the type-wheel 


of the printer to which they are connected. So 
much for one message; but as each si only oc- 
cupies the ,{,th of the revolution of the distributor 
there is room for other messages to be sent while the 
distributor performs the rest of its revolution, and 
until it is again in position to emit a second si 
of the message we have been considering. In fact, 
there is room for other four or five separate 
emissions to take place during one revolution of the 
same distributor ; in other words, a single distribu- 
tor can emit five or six distinct composite signals 
during one revolution, thus transmitting the separate 
signals of five or six different m  successi 
a te signal to each message 
lution. In the apparatus now constructed five mes- 
sages are transmitted in this way. In Meyer's 
system the message is recorded in the ordinary Morse 
signals, but Baudot employs the ny ot printer 
and obtains the m in Roman a 
Sa etree in favour ot se" latter. an 
ughes employed is an improved form, with a 
regulator M. Hardy, the skilful philosophical 


uring one revo- ing 





or better still, by means of Humblot’s small gas or 
water motor. 
The theoretical action of the tus “is as 
follows: Fig. 1 represents the arrangement for 
prey er. be single message, but it will be under- 
stood that there are five similar arrangements at the 
sending end, all connected to the line through the 
distri pare Fig. 2 ~ ts the — of ap- 
paratus for receiving a , but here aga 
there should be Sve deck dritenad ie all, connected 
to the line through the distributor, To understand 
ms action see ar tes Ne have only to Seg yr Bot 
telegraphing of a single message. . 1 shows 
the five Morse signalling keys cieitel es to the 
sending battery on the one hand, and to the five 
co. ding contacts on a sector of the transmitter 
on the other. The index of the transmitter, which 
is connected to the line, is to be rotating 
continuously, at the rate of turns per minute, 
or two turns per second. When in their position 
of repose, the levers of the ing keys rest 
against the black contacts, and positive currents pass 
to the ive contacts on the itter, and 
thence into the line successively, as the index sweeps 
one! the rape a These —— do _ influence 
e tongues e polarised relays at the 
station, hence the latter remain againt intr blak 
or resting stops. When the keys are depressed, 
however, so that the levers make contact with the 
white studs, negative currents pass by the dis- 
tributor to the line, and the tongues of the receiving 
relays make contact with the white studs, thus 
completing the local circuit, and actuating the 
Hughes printing apparatus. In the actual signals 
e there is only one letter, P, which necessitates 
that all the five keys be depressed; and, on an 
ave = three keys are depressed simulta- 
neously, é first et of Fig 1 gives the code 
of signals adopted by M. Baudot. When taken in 
connexion with the numbered keys in the second 
portion of the figure, the code explains itself. To 
change from letters to figures, or from figures 
letters, the signals at the foot of the columns are 
made, There are thirty-one combinations of current 
or com vag rg ca When the proper keys for 
one of these signals are simultaneously depressed 
(say; signal B, keys 1 and 2 depressed, the rest un- 
touched), the proper currents will charge the corre- 
sponding contacts on the face of the distributor 
— 1 and 2, negative 3, 4, and 5 positive), 
index sweeping over these contacts successively 
imparts their successive currents to the line, and as 
the index of the receiving distributor (Fig. 2), which 
is connected to the line, revolves synchronously 
that of the sending distributor, it will deliver up its 
successive currents to the proper contacts of the 
distributor there, namely, negative currents to 
contacts 1 and 2, and ive currents to contacts 
3, 4, and 5. These five contacts are connected to 
earth through polarised relays. The two negative 
currents throw the tongues of relays 1 and 2 against 
the white studs, whilst the ive currents allow 
the tongues and relays 8, 4, and § to remain 
the black sto We have now to see how it is that 
these relays effect the printing. This is done by means 
of aningenious contrivance a “combiner.” This 
consists in a dial or face with five contact rin apes, | 
for each relay. Each ring is divided into Mack an 
white metallic sectors ; the black sectors being 
connected with each other, but insulated from the 
white, and all the white sectors being likewise con- 
nected to each other. The black sectors of each 
ring are also connected to the black contact of their 
corresponding relay, while the white sectors are 
connected to the white contact. It will be seen 
that the five rings are divided radially into 31 divi- 
sions or segments, and that each segment with its 
successive portions of the five rings comprises a 
letter of the code. Thus, the segment No. 2, read 
from the outside inwards, comprises the five 
signals of the letter B, namely, two negative 
currents and three positive ones, - 
to the white contacts of relays 1 and 2 
and the black contacts of relays 3, 4, and 5. In 
the centre of this dial is the printing wheel 
which rotates synchronously with the indices of the 
two distributors. The type wheel also carries an 
index fitted with metallic contacts or rubbers, which 
rotates with it and sweeps over the rings of the 
combiner. This index is connected to earth, and it 





is by this route that the current from the 
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battery actuating the printer findsearth. As shown | ments are more complex and delicate than before. | up-stream end pelos. bets plumb, These courses 
in the figure the ot: displaced from the dial | Although the Baudot apparatus is at present used | were respectively 13 ft., 12 ft., 11 ft., and 10 ft. wide, 
for the sake of greater distinctness; but if we| entirely for simplex transmission, yet its capacity | and on the upper course the = r —_ com- 
ength, v which 11] ft. 


suppose, for example, that it is in the act of sliding 
over segment No. 2, we shall be able to trace out 
of the currents in printing the correspond- 
etter B. For this letter relays 1 and 2 make 
tact with their white stops. negative pole 
the local battery being connected to the tongue 
relay 1, a tive current will by the white 
the white sectors of the first or outer ring. 
Now it will be seen from the figure that the metal 
rubber of the index for the first ring is of a piece 
with the rubber for the second ring, but at the 
same time insulated from the index itself. The 
negative current will therefore pass from the first to 
the second ring, and from thence it will pass to the 
white stop, and so to the tongue of relay 2. But 
the tongue of relay 2 is connected by wire to the 
tongue of relay 3, hence the current passes by 
the k stop of relay 3 to the black sectors of the 
third ring. Again, the index rubbers of the third 
and fourth rings are connected together but in- 
sulated from the index; hence the current bridges 
across from the third to the fourth ring and returns 
to the black stop of relay 4. But the tongue of 
relay 4 is connected by wire to the tongue of relay 
5, so that the current is led to the black sectors of 
the fifth ring. Here it encounters the fifth rubber 
of the index which is in metallic connexion with the 
index, and therefore the current now finally escapes 
toearth, But in its passage to the current 
actuates the Hughes printing electro-magnet shown, 
and the paper is epg up against the letter of the 
weenie » which is at the instant directly over it. 
verything being properly adjusted, this letter will 
be B,. and consequently an impression of B is 
obtained on the message slip. In the same way, 
for any other letter, the course of the current may be 
out, and it will be found that the local cireuit 
is completed by means of the index passing the 
proper segment of the ring, when the letter in 
question is just over the paper wheel. The segments 
are sufficiently wide to give the Hughes printer time 
to press the paper against the type and secure good 
mar 


So far we have considered a single message only ; 
but it is obvious that a single message takes up only 
a sma!l portion of the whole disc of the distributor, 
Fig, 1. In short all the rest of the perimeter of the 
latter shown on the figures by a dotted circle is un- 
occupied, and, were a single message sent alone, 
both the distributor and the line would be idle 
during the time the index takes to describe the 
dotted part of the dial, that is to say, the time be- 
tween every two consecutive letters of the single 
message. eoretically, some six other sets of five 
contacts like those shown, might be arranged round 
the rest of the dial of the distributor, connected to 
six other sets of five signalling keys, and actuating 
six other sets of five polarised relays together with 
six Hughes printers at the receiving station. M. 
Baudot limits himself practically to four more, 
making five sets in all—a quintuplex system of 
telegraphy, transmitting five messages, not simulta- 
neously but acnoerenny. a single letter of each 
message being printed in succession. An operator 
gpa over each set of signalling keys and makes 

composite signal by pressing his keys down the 
moment that an indicator informs him that the index 
of the distributor is passing overthissector of the dial, 
and much in the same way as a chord is played on 
a pianoforte. Having made.one signal of his message 
in this manner, he waits till the index is again 
sweeping over his sector befcre he makes another. 
Meanwhile the other four operators watch their 
opportunity and each puts in a letter of his - 
ticular m in turn as the index revolves. 
Similarly, at the receiving station, five ‘‘ combiners” 
with their Hughes printers are printing off the five 
messages, letter by letter, concurrently. With this 
ment it is possible to print ten letters per 
ae, that is to say, 100 words per minute, or 
300 messages per hour ; but, in practice, the speed 
attained is less than this, because of the multiplicity 
of contacts, friction, &c,, which cause the duration 
of a current to impress the signal to be 
longer than it theoretically should be. 
apparatus is somewhat complicated, but it 
should be added that M. Baudot has recently 
devised a plan for simplifying it. In the model of 


this improvement, which is exhibited by M. 
Dumoulin-Froment, thi out of the thirty-one 
electro- ts now employed are dispensed with. 


magne 
On the other hand, however, the mechanical move- 





may obviously be doubled or quadrupled by uniting 
it to the duplex or quadruplex systems. 





CANADIAN RAILWAYS.—No. X. 


QuEBEC, MonrreaL, OTTAWA, AND OCCIDENTAL 
RAILWAY—(continued). 

From the numerous and excellent bri erected 
on this railway we select two, the St. Maurice and 
Batiscan, as‘presenting the most favourable examples 
of recent Canadian practice. The superstructure of 
all the iron bridges is of similar design, and as these 
two presented the greatest difficulties in their founda- 
tions, from different causes, a description of them 
illustrates sufficiently the whole series, The pecu- 
liarity of the Batiscan Bridge was a deep stratum of 
light blue clay, mixed with considerable vegetable 
matter, and a soapy material resembling fuller’s 
earth, which appeared to be just as soft and unctuous 
100 ft. below the surface as in the bed of the river, 
and the ultimate depth of which was never ascer- 
tained. A pile, carefally spliced and guided, was in 
the first instance driven through a hole in the ice 
into the bed of the river, and although not 
sharpened at the point, but sawn off square at the 
lower end, at a depth of 86 ft. it went down overa 
foot at each stroke of the pile driven. This showed 
the extremely treacherous nature of the foundation, 
which was subsequently fully confirmed by tests 
made over the whole area of the intended bridge. 
Even the abutments, which are founded on the river 
bank, had the same description of material to contend 
with as soon as the surface was broken, and the spoil 
thrown out from the foundations melted away with 
the first rain, and finally ran back into the oozy, 
stagnant, muddy river. Horses rr on the 
works were constantly getting mired when off the 
beaten track, and on several occasions were ex- 
tricated with extreme difficulty. The feat, there- 
fore, of building a heavy permanent stone and iron 
bridge on this soft deposit was one of no ordinary 
description, and its satisfactory accomplishment is 
remarkably creditable to the engineer, Mr. Light, 
and to the contractor, the Hon. Thomas M’Greevy, 
who so ably and energetically carried out his de- 
signs, 

~ cofferdam of planks, enclosing a space 465 ft. 
by 28 ft., was prepared in the following way for 
each of the four piers under the fixed portion of 
the bridge. Piles carefully gauged were driven 
through holes in the ice every 5 ft. or 6 ft. round 
this space, and sufficiently high to secure the work 
from the spring freshet. On these piles walings 
6 in. thick were notched outside and in, leaving a 
space about 4} in. between them, one set at the 
level of the ice, the other set about 12 ft. above. A 
row of 4in. planking was then driven close together 
between the walings, the sides being previously 
matched together, and the box was made water-tight 
by caulking. The clay and mud inside this box was 
next thrown out fora depth of 9 ft. or 10 ft., and 
being packed round the outside assisted in making 
the simple cofferdam sufficiently water-tight. In the 
cleared space, at a distance of 3} ft. from centre to 
centre, eight rows of piles, each containing twelve 
piles 30 ft. longand 10 in. in diameter atthe small end, 
were nextdriven, These piles were not ned, 
but cut off square at the small end, and it was 
found impracticable to drive them closer together 
than 3} ft., as driving one pile forced up those 
surrounding it already driven, These piles were 
then sawn off at a level of 6 ft. below low-water 
mark, and capped ys aga the bridge, longi- 
tudinally of the cofferdam. e wholes inside 
the dam was then cleaned out to a depth of 3 ft., 
and concrete was dropped in and well rammed 
underneath the caps and all round the piles up to 
the level of the top of the longitudinals. On these 
were next placed, at right angles to the caps, three 
layers of timbers 12 in. by 12 in. square, laid close, 
each row adzed off to a level and bolted together. 
These rows were each the full breadth of 4] ft., 
but they diminished in length 2 ft..on each side, 
being respectively 24 ft., 20 ft., and 16 ft, long, the 
timber being cut off to these lengths before being 
put into position, and all laid in the same direction 
transversely of the pier, so as to distribute the 
superincumbent weight over the wholearea. On the 
upper row of this timber four footing courses of 
masonry are founded, with an offset of 6 in. on each 
side, and at the down-stream end of the pier, the 








menced 9 ft. wide by 36 ft, in 
in the length is required for the cutwater, or ice- 
breaker, and 25 ft. for the pier proper. This was 
then carried up to the necessary height, with a 
batter of 1 in 36, to a uniform size at the. top of 
7 tt. by 23 ft., which is a constant area on this line 
for all piers of this span. The cutwater is a wedge- 
shaped projection of heavy granite, sloping back 
6 in. horizontal to the foot vertical, carried to a 
—¢ of 1 ft. above high water, when it is returned 
with a wedge-shaped top square with the pier. The 
cofferdam was subsequently sawn off above the 
bottom walings, and concrete filled into the space 
between this and the masonry toa level with the re- 
duced top. Heavy stonework was then thro und 
the base of each pier to consolidate the mud, and 
advantage was taken of the extreme low water of 
the summer to hand-place the top of this intoa 
species of rip-rap. 

The centre pier for the draw varies from the 
others only in its breadth. It stands on twelve 
rows of twelve piles each, but as the weight is 
better distributed there are only two layers of 
timber on the caps. The tower is 30 ft. diameter, 
built hollow with a cross of masonry 3 ft. in breadth 
in the middle, all bonded together. The bridge 
turns round on a table upon a-centre pin at the 
intersection of the cross, and a cast-iron ring bedded 
upon the outside wall, carrying a circular rail similar 
to another upon the lower side of the bridge, be- 
tween which are a series of 18 in. rollers guided by 
radial arms from the centre. The truss, 127 ft. long, 
is equally balanced on this turntable when open, 
giving a clear space on each side of the central 
pier for navigation of 48 ft., but when closed and in 
use for the railway, a pair of sliding wedges are 
forced into grooves at each end to relieve the weight 
on the turntable, and to prevent the slightest hori- 
zoutal or revolving motion during the passage of 
the trains ; the same gearing which forces these 
wedges underneath the ends of the truss, and 
which is worked from the centre of the span, also 
drops down the ends of the rails into cast-iron jaws 
to receive them, acting then as four long bolts to 
retain the bridge in position, whilst a self-acting 
signalling arrangement makes it impossible to move 
the bridge until the distance signals are turned 
against the trains. It seems almost impossible to 
have any mistake under this arrangement as to the 
bridge Sane all right for the traffic, and as the 
trusses are all the same height and similar in their 
details, the whole five being to appearance uniform, 
this system of drawbridge seems as safe, convenient, 
and unobjectionable as such an institution can be. 

The St. Maurice Bridge, of which we have already 
published illustrations (see page 175 axte, and the 
two-page engraving in our issue of August 30, show- 
ing the structure when finished) presented a problem 
exactly opposite in its requirements to the Batiscan. 
Where one river is sluggish and inert, the other is all 
movement and energy, one with the accumulation of 
the silt and débris of ages hanging along the muddy 
bottom, the other forcing its enormous flood fresh 
from the great cataract of Shawenegan through a con- 
tracted channel of half its usual breadth, runni 
madly along at from seven to nine miles an hour, ae 
from 30 ft. to 50 ft.indepth. The difficulty here was 
not in the nature of the bottom, which was all that 
could be desired, but its depth, the varying height 
and condition of the river, the immense volume of 
the water, the force of the currents, and the tre- 
mendous movement of the ice, which here sweeps 
everything before it not specially adapted to oppose 
its violence. The drawings illustrate the method 
adopted in dealing with these obstacles, and found- 
ing the deep-water pins; and the successful com- 
pletion of this heavy work in the short space of 
one season reflects the greatest credit upon all 
parties engaged in its construction, The work was 
commenced in February, 1877, the river being then 
in its most quiescent state, covered with ice 2 ft. 
in thickness, and at its lowest level, being then about 
30 ft. in average depth. The bottom of the river 
was carefully soun and ascertained to be in- 
durated clay, with a bed of gravel from 3 ft. to 10 ft. 
in thickness, and advan was taken of the ice to 
set out accurately the whole of the works to be 
executed. The first process was to drive through 
an opening cut the ice a series of 
round piles, 50 ft. to 55 ft. long, driven close together 
and enclosing three sides of a parallelo, 25 ft. 
wide and 56 ft. long, to answer the double purpose 
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of deadening the water inside and to form a steady 
platform for subsequent operations. Within this area 
the gravel was dred out by a clam-shell 

down to the clay substratum, and throughout the 
space required for the pier long piles from 57 ft. to 
60 ft. long were driven in squares 3} ft. from centre 
to centre, and covering the whole surface. This 
being completed a peculiarly arranged horizontal 
saw, working from a carriage resting on the rails 
laid on the outer row of Po and carefully gauged, 
cut these piles off level with the surface of the 
dredged bottom, and exactly level as between them- 
selves, the saw working over the whole area and 
cutting off the piles probably within jin. of an 
exact level. Divers now went down and ked 
stone round the heads of the piles, leaving them a 
little above the top of the wood and ready to re- 
ceive the superstructure. This consisted of four 
solid layers of timber, 12in. by 12 in, square, laid 
closely together, alternately longitudinally and 
transversely, thoroughly bolted with countersunk 
bolts, so as to leave no projections above or below, 
and the upper layer carefully caulked so as to be 
perfectly water-tight. This heavy platform, 4 ft, in 
thickness, 23 ft. wide and 50 ft. long, formed the 
base of a water-tight caisson 36 ft. deep, so 
arranged that the upper portion was remov- 
able at will by unscrewing bolts and nuts 
which were removable from the inside. After being 
floated into position, through the opening left at 
the down stream end of the cofferdam, the four 
corners were gauged against the guide piles of the 
former, and chains were attached to each so as to 
guard against accident and assist in lowering the 
floating mass uniformly. The masonry was now 
commenced in the caisson, and as this was built the 
whole slowly sunk in the water, guided by the 
platform of piles, and kept exactly horizontal by a 
quantity of sand which was thrown in to equalise the 
weight of the two ends, and checked by the chains, 
if any undue movement occurred. When within 
6 ft. of touching the heads of the piles a diver was 
again sent down to see that no change had taken 
place in the stone packed round the pile heads, and 
that nothing had fallen in to interfere with the 
uniform settlement of the mass. This point being 
ascertained the building went on, and the whole 
settled on its appointed bearing piles without the 
slightest jar or irregularity, no strainings or move- 
ment either in the masonry or the caisson being 
observable, and not the slightest change in settle- 
ment having taken place from that day to this. 
The pier being then considerably above water, the 
portion of the caisson attached to the platform was 
filled up solid with concrete, and the upper part was 
detached and floated away. The false works were 
then removed, and the very next day after this was 
a the ice in the river broke up, and the 
whole brunt of the floating masses was taken satis- 
factorily by the granite cutwaters of the unfinished 
piers. During the summer the masonry above water 
was finished, and the iron superstructure would 
have been completed simultaneously but for 
the unfortunate riots in Philadelphia; which de- 
tained Messrs. Clarke, Reeves, and Co., the con- 
tractors, nearly two months after the intended time. 
But for this unfortunate affair the whole of this 
immense structure, exposed to all the physical vicis- 
situdes of a river like the St. Maurice, would have 
been completed in little over six months. In the 
deep piers the piles were driven 20 ft. into the clay 
that forms the foundation of the whole, and they 
were cut off 31 ft. below low water, or 49 ft. below 
the average height in the spring season. The = of 
the pier on which the ironwork rests is there 29 ft. 
above high water, making the total height of the 
pier above the bed of the river 78 ft., of which 4 ft. 
is wood and 74 ft. masonry. The height of the 
truss is 30ft., and there is a foot between the 
bottom of this and the top of the pier, occupied 
with bedplates, rollers, and expansion saddles, 
making the total height from the bottom of the 
pier, or bed of the river to the top of the truss, 
109ft. There are five spans, each of 215 ft. in the 
clear, and the piers being 9 ft. wide at the top, the 
total breadth of the river between the abutments is 
1111 ft. The piers, uniform for this span in all the 
bridges, are finished at the top 9ft. by 26ft., and 
they have a batter of 1 in 36 to their footing courses. 
The details of the masonry and the cutwaters are 
the same in this as at Batiscan, excepting that it is 
much heavier, and the rake of the granite cutwaters 
is 9in. vertically to 1 ft. horizontal. The work as 
before stated was commenced in February, 1877, on 


ordinary cofferdam. In March the piles for the 
outside dam and bearings were driven and the 
¢aissons got into position; the ‘was. com- 
menced March 22, and the last stone was put in its 
permanent bed October 8. A large quantity of stone 
was thrown round the bases of the piers as at 
Batiscan, and the foot of the embankments required 
heavy rip-rapping. There are 5000 cubic yards of 
first-class masonry in the piers and abutmen 
besides 300 yards of granite in the cutwaters, an 
4000 yards of rip-rap. 

At the request of the Government Mr. Walter 
Shanley made a report on the 20th of October last 
on the works of this railway. i i 
masonry, he says: ‘It may be briefly stated that 
in the strictest sense of the term it is first class 
throughout, laid in the best Portland cement exclu- 
sively, and what I saw of it whilst still under the 
hands of the builders satisfied me that it is not the 
facework alone which entitles it to high classifica- 
tion. Engineers and contractors alike may point 
with pride to the bridge masonry of the Quebec 
Railway.” 

The drawings we have published sufficiently illus- 
trate the nature of the truss work, which is of the 
kind commonly known in America as the Phoenix 
truss. The sectional area of all the members are given 
in the diagram of strains, and all the parts are heavy 
to the specification. The plan of flooring, which is 
common to all the light bridges, both on this and 
other railways, is worthy of remark ; light, strong, 
sufficiently open to avoid the danger of fire, or the 
accumulation of snow, it admirably fulfils the pur- 
pose for which it isintended. Theiron cross 8, 
2 ft. deep, average about 18 ft. apart along the 
length of the bridge. These carry two iron longi- 
tudinal stringers 18 in. deep, and 6 ft. from centre 
to centre, which carry the trains, and, in addition, 
two double outside stringers of wood, each 6 in. by 
18 in., forming together a beam 12 in. by 18 in., the 
full length of the bridge. These four longitudinals 
carry sleepers 14 ft. long 8 in. by 8 in., with a space 
of 8in. between each, which are locked 1 in. into 
the iron and wooden longitudinals, and bolted down 
to the latter. On these sleepers the rails are laid 
and spiked down to each, being of steel, 56 lb. to 
the yard of the — American pattern, and fish. 
bolted together. On these sleepers laid on the out- 
side of the rails, and 1 ft. clear of them, are two 
longitudinals 7 in. by 8 in. wide, with a space of 
Qin. between them, and saddled down 3 in. on to 
the sleepers, and bolted to every alternate one, 
showing an upper surface 18 in. wide, which answers 
the double purpose of a walking path over the 
bridge for the workmen, and a rail in case of 
accident, keeping the wheels within the foot space 
between these and the outside of the rails. As the 
steel rails are 4}in. in height, and these only 4in., 
there is nothing to interfere with the snow plough 
or any attachment on the engine, and their utility 
in keeping the carriages in case of derailment from 
striking the bridge trusses, or being thrown over the 
bridge, has been more than once satisfactorily 
tested. 

The testing of these bridges has been very severe, 
and they have all of them safely d through the 
ordeal. At the St. Maurice four locomotives, 16 in. 
cylinders and 24in. stroke, fully loaded with coal 
and water, weighing, with the tender, each 60 tons, 
or 240 tons altogether, were closely — together, 
and placed on each 8 their united length just 
covering it. With this load the deflection was 
2in., leaving no permanent set, The engines, still 
coupled together, were then run back a mile, starting 
on a down grade of 1 in 100, which on the east 
side of the bridge is continuous nearly to the abut- 
ment, and run over it at a speed of about 40 miles 
. hour, the ee taken bf three age — 

ifferent spans being apparently even t 
before. A test which was not on the cards was 
accidentally applied a few days later, when a loaded 
eight-wheel passenger car, weighing considerably 
over 20 tons, got off the rails just before coming on 
to the bridge, and was dragged off the rails all the 
way across without injury either to the bridge, the 
car, or its occupants, 

The whole of the work is neatly and uniformly 
finished, the trusses are painted a very light stone 
colour, their lofty proportions look at a distance 
most graceful and elegant, and if they have not the 
massive ugliness and gloomy appearance of the 
English tubular or even lattice bridges, experience 
has shown that they are not inferior in the more 
important elements of durability and strength. ‘The 





the western pier and abutment, the latter with an 





total cost of the St. Maurice Bridge was under 





this | we have now to 


51,200/. sterling, of the Batiscan Bridge a trifle over 
25,000/., figures very much less it must be confessed 
than, considering the nature and difficulties of the 
foundations, could have been expected. 





LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. VIII. 
In vane article : describe th 
our we 6 arrangement 
for lubricating the flanges of leading wheels which 
has been adopted by the Austrian State oe 
y to reduce the wear on those parts, 
wee of another mode of increasing 
the durability of these tyres which the Long a has 
also adopted. This consists in hardening the tyres 
just at the root and outer side of the flange, a 
process ee yore — for Poe past wegen 
years, and which, judging from the piece of tyre 
exhibited, is carried out very successfully. 

On the Oravitza-Anina line of the company are 
numerous curves of 374 ft, radius, while on the line 
from Vienna to Briinn there are many of 768 ft. 
radius. On these lines the wear of the leading 
tyres of the coupled engines was formerly very great, 
and asin the case of these engines the re-turning 
of the leading types involved the re-turning of the 
other tyres also, the expense of maintenance was 
very great. It was to reduce this that the process 
of partially hardening steel tyre, to which we have 
just alluded, was introduced in 1864, and it has since 

en in use, 

The process is carried out by means of a small 
furnace constructed as shown by Figs. 1 and 2 
(see next page). The wheel with the tyre on it is 
placed on the furnace, as shown, and the nuts of the 
tyre bolts are slacked back to allow the tyre to ex- 
pand away from the wheel when heated. The 
annular space around the tyre is then packed with 
coke in a state of ignition, and the blast is turned 
on. As will be seen from our engravings, the blast 
pipe is in the form of a ring, and receives the supply 
Pf blast at two opposite points, From the ann 
pipe a large number of small nozzles project inwards, 
as shown, these nozzles pointing directly at the root 
of the flange of the tyre under treatment. The 
blast is thus finely divided, and an equal heat is 
obtained all round the tyre, an uniform heating of 
the latter being further secured by ing the wheel 
ery round from time to time. e flange 

ing thinner than the rest of the tyre, becomes 
heated first, and when it has reached a dull red heat 
the pair of wheels is lifted from the furnace, and the 
heated tyre plunged into water at a temperature of 
fon 15 deg. to 20 deg. Cent. (59 deg. to 68 deg. 

Th fragment of a tyre exhibited at Paris shows 
that by this the steel is hardened to a depth 
of from 0.08 in. to 0.12 in., the position of the 
hardened portion being shown by the section be- 
tween Figs. 1 and 2. To insure the success of the 
operation it is necessary that the heating should be 
performed pam so that this heating may be as 
much as possible local. To insure this a fire smonaly 
urged by the blast is n . As carried out by 
the Austrian State Railway Company the heating 
process occupies from six to seven minutes while 
the immersion in water lasts about ten minutes, 
During the heating of the tyre the inner part of the 
latter and the rim of the wheel are kept cool by 
being covered with old cotton waste kept wet, 

The process we have described has been applied 
to the pp and Bochum steel tyres of engines on 
the Oravitza-Anina line since 1864, while since 1870 
it has also been applied to the tyres of the four- 
coupled engines working the traffic between Vienna 
and Brinn, In each case the results have been 
most satisf: , the durability of the tyres beiog, 
it is stated, le, while from the fact of the tyres 

reserving their shape the wear of the rails has also 

en found to be lessened, 

We have already gr (vide page 89 ante) the 
composition of the white metal used by the Austrian 
State Railway Company for inserting in the faces of 
their slide valves, and we now give in Figs. 3 and 4 
views of a slide valve ng the arrangement 
of the holes in which the white metal is § 
As will be seen from the section the h en- 
large towards the bottom so as to hold the white 
metal anit. and this enlargement is effected by 
means of the tool shown by Figs. 5 to 8 Re- 
ferring to these views it will be seen that the cut 
which gives the dovetail form to the holes is effected 
by a cutter inserted in a transverse slot at the 





‘bottom of the tool-holder, the top of this slot being 
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AUSTRIAN LOCOMOTIVE DETAILS, AT THE PARIS EXHIBITION. 
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Fics. 3 anp 4. SLIDE VALVE; AUSTRIAN STATE RAILWAYS. 
Fics. 5 To 8. TOOL FOR DRILLING DOVETAIL HOLES IN SLIDE VALVE FACE., 
Fics. 9 to 11. Toon FoR DRILLING HOLES IN TUBE-PLATES. 
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Fies. 1€ anp 19. RorreR AND BECKER'S COUPLING 
BETWEEN ENGINE AND TENDER. 
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Fies. 12 to 17. APPARATUS FOR ASCERTAINING THE ACCURACY OF LOCOMOTIVE CRANKS. 
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THE CAPTIVE BALLOON AT PARIS. 
CIRCULAR PANORAMA, 75 MILES IN DIAMETER, VISIBLE AT AN ALTITUDE OF 1600 FEET. 


oblique and fitting on the correspondingly oblique 
top of the cutter, so that the latter is forced out- 
wards by the downward pressure of the tool-holder. 
A slide valve together with the tool used for drilling 
the holes is exhibited at Paris. 

Figs. 9 and 10 on the opposite page show another 
tool, also exhibited at Paris by the Austrian State 
Railway Company, this tool being one employed by 
them for cutting the holes in tube plates. As will 
be seen from our engravings the tool is double, 
consisting of a small drill, around which is a tubular 
cutter shaped so as to form two cutting edges. 
The spindle of this small{central drill is turned to 
fit a hole bored in the tool-holder, and it is prevented 
from turning in the latter by two cross pins, one of 
which fits the drill spindle, but is capable of moving 
in a slot in the tool-holder, while the other fits a 
hole in both drill spindle and tool-holder, as shown 
in Fig. 9. This latter pin is furnished with a milled 
head, so that it can be readily removed. When 
both pins are in place, as shown in our engravings, 
the point of the central drill projects beyond the 
line of the annular cutter, and the drill thus forms 
a shallow hole in the tube plate before the annular 
cutter comes into action. The pin with the milled 
head is then withdrawn, when the further down- 
ward feed of the tool-holder affects the annular 
cutter alone, The shape of the piece cut out in 
forming the tube-hole is shown by Fig. 11. The 
Austrian State Railway Company state that the tool 
has been found a very efficient one, and that with 
it tube-holes 2.13 in. in diameter can be bored in 
iron and steel tube plates 0.8 in. thick in from 10 to 
14 minutes, according to the nature of the material. 

The last of the exhibits of the Austrian State 
Railway Company which we have to notice at pre. 
sent is an apparatus for measuring the length of, 
and squareness of, cranks on engine axles, of 
which we give illustrations in Figs. 12 to 17. 








(For Description see Page 288.) 
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This apparatus was made for the company by 
Messrs. iateae, Ducommun, and Stelalen, of 
Mulhouse, and it is adapted for crankpins of a dia- 
meter up to 7 in., and for cranks of a radius of 
8.35 in. and upwards. It consists of a strong square 
c, d, of cast steel, one of the branches ¢ of the square 
having a scale of millimetres marked onit. On this 
branch are mounted two sliding heads a a, having 
jaws way a for grasping a crankpin, as shown. 
The two heads a a can be brought closer together, 
or moved further apart by a right and left-hand 
screw, the point at which the two jaws would be 
caused to meet by the action of this screw corre- 
sponding with the zero point of the scale already 
mentioned. It will be seen from our engravings 
that the nut in each sliding head is made in two 
parts, one of which is adjustable by a small screw, 
as shown, so that any looseness of fit in the screw 
can be taken up. 

On the same arm ¢ of the 
mounted a third sliding head fg, which can be ad- 
justed by hand to any desired position, and which 
oe at f with a scale divided into tenths of 

illimetres. ‘This third sliding head carries a point 
g, the centre of which is at the same distance from 
the arm of the square as the centre of a crankpin 


gripped by the jaws, a a. 

e mode of using this apparatus is shown b 
Figs. 15, 16, and 17. The pair of wheels by whi 
the cranks are to be tested are placed so that one crank 
is truly horizontal, and the ap us is applied ta 
the crankpin of this crank, as shown in Fig. 15, and 
on the left-hand side of Fig. 16, the slide carry- 
ing the — g being adjusted until the point of 
g coincides exactly with the centre of the axle. The 
apparatus is then removed, and applied to the other 
crank, as shown in Fig. 17, a spirit level being 
eae som he sennndy Or nee ee 
evel, If the cranks are exactly square with 


square there is also 





which bears against the two plangers. 


“yy ~—)¥ 


other, and of the same length, the pointy will again 
coincide with the axle, and if it does not so coincide 
the amount of the error will be indicated, The ap- 

tus is a handy one for its purpose, and consider- 


ing the t importance of squareness and equality 
in len of the cranks of coupled engines, its 
re employment is calculated to do good. 


esides the exhibits of which we have speak- 
ing, the Austrian Annexe contains a number of 
other details relating to and wagons, &c. ; 
but with these we shall deal in our articles on 
railway rolling stock. We should, however, men- 
tion here that the exhibit of the Kaiser Ferdinand 
en heron bs a of interesting’ draw- 
ings and photograp @ engines, &c., used on 
that line, particulars being given, amongst other 
things, of an arrangement of three-bolt ling 
for connecting engines and tenders, which haitueun 
devised by Herr Ludwig Becker, the locomotive 
superintendent of the line, and Herr C. Rotter, the 
chief engineer. Of this coupling, which is stated 
to have given very satisfactory results, we give en- 
gravings in Figs, 18 and 19. 

In this arrangement, as will be seen from the plan, 
Fig 18, the engine is fitted with the usual draw-pin 
only, but the tender is provided with two draw-pins, 
these and the engine draw-pin pessing through 
bosses near the corners of a triangular plate which 
takes the place of the coupling. Owing to 
the use of two oe nea nae tender, the coup ag 
plate, as it may is ly wit 
the tender, and any movement of the ilies oan 

to the engine has therefore to take place as it 

were round the engine draw-pin as a centre. To 
take up any slackness in the connexions, the tender 
is provided with a pair of buffers as shown, the 
plungers of these buffers being forced outwards 
against the engine buffer beams by a plate spring 
bis 
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buffer spring has its abutment against a trans- 
verse igfer, ono end of Which works ox a link as a 
fulerum, while the other is connected by another 
link to the nut of an adjusting screw by which the 
pressure of the spring on the buffer plungers can be 
regulated. By this arrangement the buffer plungers 
can be eased back when the engine and tender have 
to be coupled. This form of coupling was intro- 
duced on the Kaiser Ferdinand Nordbahn in 1871, 
and we are informed that it is found to materially 
reduce the lateral oscillations of the engine and 
terder, and to thus promote the durability of the 
tyres. A number of automatically drawn diagrams, 

owing the respective oscillations of engines fitted 
with this arrangement, and with other t of 
coupling, are exhibited at Paris, and the results they 
indicate are eminently favourable to the form of 
coup ng we have just described. 





CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. IV. 


Tne Danvuse Improvement Works—(concluded). 


Tue removal of old works from the bed of the 
river was a formidable portion of the undertaking. 
The principal part of this work was near Niissdorf, 
where about 621,000 cube yards of rockwork, 
10,000 old piles, and 19,000 fathoms of timber 
had been employed for bracing and various other 
purposes. ‘The enormous number of piles to be 
withdrawn was greatly in excess of what had 
been contemplated, as it had been sup that 
only those, the beads of which were visible at low 
water, were in existence; of these, there had been 
counted 3426. The labour of drawing them, also, 
was far greater than had been anticipated, and 
special plant | ad to be constructed for the purpose. 

This special plant consisted of a pontoon carrying 
a tripod, over the top of which were brought 
the necessary chains leading down to a winch 
upon the boat; this winch was driven by an 
8-horse power engine, and could exert a traction of 
from 25 to 30 tons, which was ——, sufficient to 
draw the piles, that had been driven 30 ft. into the 
ground, and which were not unfrequently firmly 
attached to heavy cross-timbers, as the original 
work largely consisted of caissons which had n 
filled with broken rock. After all the piles had 
been withdrawn that could be attacked by this 
machine, dredging was resumed to raise the stone- 
work, and also those piles which had not been 
touched by the previous operation; as may be 
imagined, this was extremely difficult and tedious 
work, and was not executed without considerable 
damage to the dredging plant. In 1873, the em- 
ployment of dynamite was contemplated to break 
up this débris, so as to render it more easily re- 
moved by dredgers ; this operation was commenced 
ly cutting off the piles at a depth of 13 ft. below 
water, by means of dynamite cartridges placed in 
holes ‘riled in the tops of the piles; the explosion 
of thrse cartridges not only cut the pile, but also 
loosened its hold in the water. eavy charges 
exploded at the bed of the river produced only in- 
significant effects, aud even on one occasion, when 
two charges of 57 lbs. and 42 Ibs., respectively, 
were exploded simultaneously, no remarkable effect 
was obtained ; after various and extended trials, it 
was determined to abandon the use of explosives 
and to rely entirely upon the pile-drawing ap- 
pliances and heavy dredging. 

Two different arrangements for discharging the 
material dredged. were adopted,..and these are 
shown in Figs. 9 and 10; in the former a dredge 
or elevator is mounted on a: caffolding, and the arm 
comping the buckets is so dis that the latter 
can load themselves from the ballast barge brought 
underneath, and raise their contents sufficiently 
high to discharge them into the ms ; the mode 
of operation was as follows: When a ballast barge 
arrived loaded, it was brought underneath the staging, 
and the forward part was secured by a rope while the 
other was attached to a winch, the motion of which 
gradually caused the barge to advance, As its con- 
ter.ts were cleared away by the buckets, the latter 
being lowered, the machive was put .n motion and the 
work of unloading began. The ballast was delivered 
into a longfeeding-trough, at one part of which were 
balance-doors, underneath which the ballast wagon 
was placed, and as soon as it was filled, the doors 
were closed and the loaded wagon was moved to give 
place toan empty one. These wagons were p on 
a double line of rails pon tie lontinn platform ; they 


were connected at one end by a sector-table, by means 








of which the wagons were shifted from one side to 
another, The unloading of a boat ied a time vary- 
ing from six to eight minutes, the contents beingabout 
454 cube yards. The time required for sipevorns 
was about two minutes, making the rate of dischar, 
including delays about 4} yards a minute. A slight 
transverse motion was given to the barges, in order 
that the buckets might sweep the whole surface. The 
second unloading arrangement is shown by Fig. 10; it 
was afloating structure, consisting of two boatsplaced 
sufficiently far to allow of the entry between 
them of aballast- to which motion was imparted 
in the way already described for the fixed method of 
unloading, Upon posts fixed to the two boats a strong 
platform was secured, and upon this the elevating 
machinery was placed, the arrangement being very 
similar to that descri before, and shown in 
Fig. 9. The ballast raised by the buckets was 
deposited either upon a delivery-trough, or an end- 
less band, and carried to the bank where it was 
delivered, and employed towards the formation of 
the earthworks there. This floating elevator could 
be moved either up and down the stream, or trans- 
versely, so that the spoil could be deposited at 
any desired point. 
sides these two methods, some of the dredging 
machines delivered direct into tanks, which were 
lifted from the boats by means of cranes placed 
along the bank at intervals. A number of floating 
cranes were also employed of the arrangement shown 
in Fig. 11. These were employed for operations 
near the banks, and also for special works of little 
importance ; loads of 5 tons to6 tons were hoisted by 
this machine, which gave every satisfaction in its 
working. It may be mentioned that this kind of 
plant was first employed by Mr. Couvreux, in 1858, 
on the improvement works of the Khone at Lyons. 
The eppliances and plant for the handling and 
transport of material were necessarily of an extensive 
and very varied c ; for the latter purpose, 
a system of submerged chain —— was employed. 
The conditions required were to haul from 100 to 
150 tons agaiost a current of about 5} miles an hour, 
and at a speed of about 2 miles an hour, and for 
this purpose several tugs were constructed suitable 
for subsequent service. The hulls of these tugs 
were of wood, built alike fore and aft, 52 ft. 6 in. 
long, 14 ft. 9 in. beam, and 4 ft. 10 in. deep. A 
15 horse portable engine, and a 6 ft. 6 in. grooved 
pulley supplied the motive power. The submerged 
chain passed around the pulley for 1} turns; at each 
end of the boat guidirg rollers were fixed. For 
a materials on the banks, railways were 
laid down of normal gauge ; the ballast wagons were 
constructed to contain 157} cubic feet each, and 
they were arranged so as to tip laterally; various 
types of locomotives were employed for hauling these 
wagons ; nine of them were constructed by Messrs. 
Gouin and Co., of Paris, and were similar to some of 
those employed on the sections of the Suez Canal. 
In order to secure a suitable and constant supply of 
stone, two quarries were opened by the contractors 
about 26 miles above Vienna, one at Hdéflein and 
the other at Greifenstein, about 1} miles beyond. 
The quantity of stone which was required each year 
was about 2} millions of cubic feet. These quarries 
were opened by a number of radial galleries, which 
converging towards a point in front of the workings 
join on to the main line of railway, and greatly 
facilitated the operations of trans Between 1873 
and 1876 nearly 35 millions cubic feet of stone were 
extracted. Towards the close of 1874, the works 
between Roller and the Stadlan bridges were nearly 
completed, and the operation of turning the water 
into the new channel to occupy the attention 
of the engineers. It was finally determined that 
advantage should be taken of the low water during 
the following spring, the date was afterwards 
definitely fixed for ths 14th of April, 1875. In 
order to admit the water it was neces to remove 
the dam at Roller, which closed the Kaiserwasser 
branch of the Danube; there was also a second dam 
across the new channel near the baths; this 
formed a barrage which also served as a means of 
communication between Vienna and Kaisermiibler 
until the erection of the Cron-Prinz Rudolf's 
Bridge was a The operation was effected 
by piercing a hole about 18 in. in diameter through 
the dam ; the water penetrated at first in a simple 
stream, which rapidly disintegrated the interior 
slope, carrying along with it sand and gravel held 
in suspension; for somet ime this stream flowed 
quietly, but with gradually increasing dimensions, 
but it afterwards rapidly became converted into 
an irresistible torrent, which swept before it the 








dam and, indeed, all the tem works ad- 
jacent ‘to the bank of the new nel nearest to 
the point where the opening bad been made. After 
flowing for three hours, the breach had attained a 
width of over 160 ft. and the speed of the current 
became reduced, but the increased pressure thrown 
upon the second dam threatened to overthrow it and 
it became necessary to bore through that also in 
order to allow the water a free discharge. The 
closing of the old bed of the river at Florisdorf was 
also a very important operation. According to the 
first schemes prepared, it was iutended to effect a 
partial closing on the left bank of the minor channel, 
and it was also considered that it would contribute 
largely towards the easy closing of the old bed if a 
lock in communication with the Danube should be 
constructed above the bridge at Florisdorf, but the 
works turned out to be much more difficult and 
costly than had been anticipated. Just as the 
wideh of the stream was reduced by the quantities 
of broken stone deposited by the contractors, the 
depth augmented, owing to the displacement of the 
gravel, and the discharge of water remained almost 
the same for the old Danube whilst the new one 
had not sufficient for navigation services. From this 
it became evident that though the river 
enough water for one channel it most decidedly had 
not sufficient for two. As the winter of 1875 ap- 
proached, redoubled efforts were made to close the 
channel before the arrival of the ice. A large 
amount of material had already been deposited in 
place, but now that the time available was very 
short, all material coming to hand was employed, 
gravel, timber, frozen earth, &c. The falling of 
the water, and the reduction in the speed of the cur- 
rent by the ice accumulation, facilitated the opera- 
tion, which was completed in January, 1876, and the 
dam was rege A in all respects a satisfactory 
structure. hen the breaking up of the ice began 
in February, such accumulations occurred that the 
water and ice were raised to a height of 17 ft. above 
zero in some parts of the new works. The dam at 
Florisdorf stood well against the head behind it, 
which reached 14 ft. or 15 ft. But with a thaw the 
frozen material that had been employed softened, 
and on the morning of the 20th of lowe, a leak- 
was noticed, and after a very brief interval the 
whole of the work was swept away. The problem 
of closing the old bed thus presented itself afresh, 
and in a very urgent manner, This time it was de- 
termined that the work should be a thoroughly 
efficient one. A temporary wooden bridge was erected 
over the site of the dam, and rough quarried stone 
was brought up to the site in wagons and tipped 
into the river. The largest of the stones employed 
weighed from .6 to .8 ton, and about one-third of 
the amount weighed from 3u0 lb. to 1200 1b. The 
wagons had 175 cubic feet capacity, and were 
brought up in trains of twelve, which were tipped 
all together. During the earlier part of this work 
more than 71,000 cubic feet of material were thus 
depesited per day; gravel formed a considerable 
part of this amount ; it was discharged into the river 
on the up side of the bridge, the stones being tipped 
on the down side. In this manner the work pro- 
ceeded, but not with great regularity of execution, 
since in some parts of the’stream the force of the 
current carried off the largest blocks of stone. The 
somewhat bold idea occurred to the contractors of 
using the temporary bridge as a means of resistance. 
To this effect iron rails were secured horizontally 
from one pier of the bridge to another, up to the 
surface of the water, and other rails were then 
placed vertically, like the bars of a movable barrage. 
As soon as this had been done, the work of dis- 
charging stone on the upper side of this iron 
fence was pushed forward with redoubled vigour, 
and on the 15th of May, 1876, it was practi- 
cally completed. Enormous quantities of gravel 
were then deposited against the dam in order 
to fill the interstices and consolidate the structure. 
By this means percolation soon ceased, and the dam 
has stood perfectly since its completion. During a 
period of thirty-five days no less than 135,000 cubic 
feet of stone were put in place. 

The closing of the old bed at Weidenhaufen was 
attempted at first by means of fascine work. The 
point formed by the junction of the right bank of 
the new work, and the left bank of the old, was 
strongly fortified with stone revetting. ‘The fascine 
work for closing this part of the Danube was carried 
forward with great success for about half the dis- 
tance, and the earth filling behind was also suc- 
cessfully pushed forward. At the commencement 
of the winter 1875-76 there remained between 250 ft. 
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and 300 ft. to close, the depth ing from 40 ft. 
to 50ft. The effect of the ice during this season 
was very disastrous to the work at part of the sheet 
piling protecting the point, as well as a portion of 
the new bank; the dam was penetrated and the 
fascines destroyed in places, so that in the spring of 
1876 it was found that the work had practically to 
be recommenced. Encouraged by the successful re- 
sults at Florisdorf, the contractors adopted a similar 
plan, constructed a service bridge, and) dupeptied 
stones and gravel, as well as a large a ity of ma- 
terial dredged from other parts of the work. This 
time the dam was finished with complete success. 





AMERICAN IRON AND STEEL WORKS. 
By A. L, Houtey and Lenox Smera. 
No. XXX.—Works OF THE’CAMBRIA IRON 
CoMPANY: ee mg 

The Bessemer Plant.—This was the sixth started 
in the United States (July, 1871) ; while its general 
arrangement and many of its details. were copied 
from drawings of the Troy and Harrisburg works, 
and while it conforms in principle to ‘the American 
type of plant (already fully illustrated by the Vulcan 
Works in this series of articles), its builder, the 
late G. Fritz, made many minor changes, some of 
which have since been generally copied: The first 
deviation from previous designs was ‘to put the 
melting department and the converting department 
in the same continuous building of equal height 
throughout. This gives the converting’room ample 
height and ventilation. The cupola room has ales 
proved capable of doing as’ Jarge work in the lon 
run as apy in America; but later cupola houses have 
been made more comfortable and convenient by 
being high enough to haye windows on all four 
sides, and by having inclined slag slides under the 
cupolas to remove the débris at once out of doors, 
The ground plan and the principal dimensions of the 
Bessemer house are given in Fig. 25 of the two-page 
plate, published in our issue of the 6th inst. 

The four cupolas and the two reverberatory 
spiegel furnaces are shown in this plan, and also to- 
gether with the cupola ladles by Fig. 26. Side and 
end elevations of these parts and also of the iron 

latform upon which they stand, are illustrated by 

igs. 27 and 28 of the same plate. The original 
cupolas were smaller than these and oval in hori- 
zontal section, ‘These have 7 ft. 6 in. diameter of 
shell, 6 ft. internal diameter above the tuyeres, and 
5 ft. 4 in, in diameter of bosh and hearth. ‘The maxi- 
mum height from the top of the sand bottom to 
centre of tuyeres is 3 ft. There are six tuyeres 
5$in, diameter each, and they are peculiar in 
being water tuyeres. Although not yet long 
enough used to have reached perfect adjustment 
and practice, one of these cupolas melts nearly 500 
tons of pig and scrap at a continuous blast. The 
lining above the tuyeres soon gets worn thin, but it 
is maintained by running a sheet of water down the 
outside of the shell—a practice long aud successfully 
employed by Mr. Forsyth with spiegel cupolas at 
North Chicago. 

The platform around the converters (Figs. 29 and 
30) stands in the middle of the house, quite indepen- 
dent of any walls. The chimneys are upheld by 
light columns. This excellent arrangement gives 
ample space and ventilation around the converters, 
oa it has been generally copied, When (as in the 
Vulcan and Edgar Thomson Works) the converting 
and cupola houses are separate buildings, the divid- 
ing wall being close behind thé converters, this 
wall has been so cut away as to give the roominess 
of the Cambria arrangement, 

Mr. Geo. Fritz was the first to do away with the 
awkward flat air-pipe joint right under the con- 
verter trunnion; he took the air-pipe out of the 
side of the trunnion (Fig. 30), where there was 
room enough to put a round pipe and to get at the 
joint, The new Cambria converter (building) will 
have the more modern straight noses, and will be 
of 6} tons maximum capacity; those shown are 
5-ton converters, 

The Bessemer blowing engines are independent 
and quite peculiar in construction:. One of them is 
quite fully illustrated by Figs. 31 to 37. The en- 
gine is of the Fritz and Mooretype. The steam and 
air cylinders stand side by side, and are connected to 
a common crosshead Fig.'32. ‘The tendency of the 
steam piston to throw the crosshead out of line is 
of course counteracted by the connecting rods and 
the main shaft. The chief advantage of the arrange- 
ment is that the engine is low and hence rigid. 
This engine has run almost constantly, day and night, 


&| the very highest work done in the Bessemer de 








for seven years, and it has never broken down or 
ca ge i repairs, The Cornish steam 
valves and the valve are shown in Fig. 31. 
The valves are actuated by adjustable cams on a 
countershaft driven by gearing the main shaft. 
Metallic packing rings (now usual in the United 
States) have been substituted for the wooden rings, 
shown in the air cylinder Figs. 31 and 35. A good 
arrangement of air valves, giving but little clearance, 
is shown by Figs. 36 and 37, Puppetair valves are 
ure geoeniy employed, — a rubber-covered 
metallic flap valve works well. The engine has 
54 in. air cylinder, 40 in. steam cylinder, and 
5 ft, 6 in. stroke. 

There are in the Bessemer works two Worthing- 
ton compound pressure pumps, each having four 
7} in. plungers with 15 in. stroke. The bloomi 
mill new pump will be a Worthington compoun 
duplex with four 9} in. plungers and 3 ft. stroke, 
One of these pumps will be illustrated in connexion 
with another works. All these pressure pumps will 
be connected with accumulators in the converting, 
blooming, and open-hearth departments, so that the 
pressure is likely to be constant and ashe. 

The boilers used fy » Berg eft: Tige _ ba 
types. One ty shown in de to 
_ They fot s given good results, "Phere are nine 
of them at the converting works and four at the 
blooming mill. The other type is the Corliss vertical, 
of which there are’ sixteen in the steel department ; 
they are the boilers which were removed from the 
Corliss battery in Machinery Hall at the Phila- 
delphia Exhibition. The best average, although not 

t- 
ment, is 70 heats of 5 tons (2240 Ib.) each per 24 
hours. In the new vessels it is ex to av 
60 heats of 6 tons (of ingots) per 24 hours. 

It may be mentioned, as of interest in connexion 
with the Cambria Bessemer manufacture, that the 
vessel is preserved as a relic, in which Kelly endea- 
voured to make steel in 1860. It has an external 
diameter of 38in. ; the interior diameter is 30 in., 
and the height 4ft. 6in. The bottom was a per- 
forated unburned brick. The blast pressure was 
51b. For reasons which are now obvious, no mal. 
leable metal was produced. 

The Open Hearth Plant in process of .construction 
will have a pair of 12-ton Pernot revolving-hearth 
furnaces, fitted with all the recent improvements in 
roofs and ports devised by M. Pernot, and also 
arranged in accordance with the principles which 
have made the American Bessemer works so much 
more productive and economical than those which 
preceded them. The plant is expected to produce 
some 20,000 tons of ingots per p scak 

The iron and steel product of the Cambria Works 
already exceeds largely that of any other Ameri- 
can works, and when the open-hearth plant and 
the merchant trains now constructing are com- 
pleted, its output will be very extensive and varied, 
covering many of the larger specialties. 

The technical management resident at the works 
is as follows: Chief engineer, Daniel N. Jones; 
manager of steel manufacture, John E. Fry ; manager 
of rolling mills, Alex. Hamilton. 


Beginning with a product of 10,000 tons of iron 
rails in 1855, the Cambrian Iron Company has made 
in each successive year one-tenth of the total pro. 
duct of American rails, its present capacity being 
100,000 tons of iron and steel rails, bar iron, 
fish plates, bolts, nuts, steel wire, &c., per annum, 

Prior to the introduction of the manufacture of 
steel rails in the United States the works produced 
iron rails only, the uniformity and durability of 
which have caused Cambria rails to be regarded for 
many years as a standard of excellence. 

Visitors to the ‘Philadelphia Exhibition of 1876 
will remember as a conspicuous and interesting fea. 
ture of the company’s exhibit the series of iron rails 
taken from actual service, the record of which we 
append. 

‘ o. 1 was eleven years in north main track of 
Pennsyviania Railroad, near New Florence, Penn- 
sylvania, on a down grade. During that time 
34,432,060 tons over it. Its original weight 
was 67 lb. per lineal yard, and it lost by wear during 
service 3.713 per cent. 


No. 2 was eleven years in south main track of | 


Pennsylvania Railroad, near New Florence, Penn- 
sylvania, in an up grade. During that time 
46,117,721 tons passed over it. Its original weight 
was 64 lb. per lineal yard, and it lost in weight by 
wear in that service 5.218 per cent. 

No. 3 was eleven years in north main track of 


| 








Pennsylvania Railroad, near New Florence, Penn- 
sylvania, on a down . that time 
34,432,060 tons over it. Its i wee 
was 67 lb. per lineal yard, and it lost by wear in 
service 6.052 per cent. : 

No. 4 was ten in north main track of Penn- 
sylvania Rai » near 170th mile-post, on an u 
Srer i, Tt origioal weight was 67 15 ne 
over i ori was per . 
and it lost in weight by wear in that serivce 2.352 
per cent. 

No. 5 i 100 in north main track of Penn- 
sylvania Rai , hear 170th mile-post, on an 
grade. During that time 40,827,000 tons 
over it, Its original weight was 67 lb. per lin 
and it lost in weight by wear in that service 2.352 
per cent. 

No. 6 was nineteen years in main track of Playton 
and Michigan Railroad. It was not ible to 
obtain the record of tonnage service. Its original 
weight was 56 lb. per lineal yard, and it lost 
in weight by wear in that service 4.762 per cent, 

No. 9 was ten years in north main track of Penn- 
sylvania Rai , near 170th mile-post, on an w 
grade. During that time 40,827,0000 tons 
overit. Its original weight was 67 Ib, per lineal yard, 
and it lost in weight by wear in that service 2.352 

cent, 

No. 10 was ten years in north main track of Penn- 
sylvania Railroad, near 170th mile-post, on an w 

e. During that time 40,827,000 tons 
over it, Its original weight was 67 lb. per lin , 
and it lost in weight by wear in that service 2.352 
per cent, 

No. 11 was ten years in north main track of 
Pennsylvania Railroad, near 170th mile-post on an 
up grade. During that time 40,827,000 tons passed 
over it, Its original weight was 67!+. per lineal 
yard, and it lost in weight by wear in that service 
2.352 per cent. : 

Two iron rails were also exhibited which bridged 
a gap 12 ft. wide and 12 ft. deep, washed out under 
the track of the Grand Rapids and Fort Wayne 
Railroad. They had carried safely an engine of 
57,400 lb. and a train of seven cars. 

THE CAPTIVE BALLOON AT PARIS. 

On page 281 we publish an interes taken from 
La Nature, showing the extent of the panorama visible from 
the Paris captive balloon when at an altitude of 1600 ft. 
At a height of from 500 ft. to 600 ft. the whole of Paris 
lies stretched out like a relief map under the car of the 
balloon, gradually diminishing in size until at the maxi- 
mum elevation the proportions of the city are dwarfed, 
and a circle 75 miles in diameter is opened to the view, 
embracing the whole or part of four departments—the 
Seine, Seine-et-Oise, the Seine-et-Marne, and the Oise. 
Towards the north Neuilly-en-Thelle p gpa is visible, 
Corbeil, a ie and.d’Etampes on south, Lagny 
and Meaux on the east, Meulan and Mantes on the west. 
Writing in La Nature, M. Tissandier speaks to the 
following effect. It has been of the highest interest to 
study this es during the rains which 
so persistently visited Paris during the second half of 


August, The conditions are quite different to those 
ruling in a free ascent. In the latter case, the balloon is 
borne onward by the:upper currents, so that the aspect 
of any given point is constantly changing. In the pre- 
sent instance, the spectator being stationary, can watch 
the storms rising in the horizon, and can follow them 
in their progress, changes, and develo ts. On the 
5th of August last the ascent was of special interest. 
Around oon, atid at variable distances, were a 
number of wind storms and rain clouds, discharging 
torrents of rain over'many different spots. On that 
day no rain fell in Paris, but simultaneously it was seen 
falling at St. beyond the Trocadéro, and over the 
confluence of the and the Marne. Rain clouds of 
this mature were always preceded by violent gusts of 
wind, many so violent. as to cause the balloon to oscilllate 
in an uncomfortable manner. 

Besides the Captive, which forms so great an attraction 
at the Place du Carrousel, M. Giffard has constructed a 
small free balloon of about 18,000 cubic feet capacity, in 
which ascents are made from time to time, the car havin 
@ capacity for three persons only. This balloon is fil 
with hydrogen fabricated in the apparatus where the gas 
for the large balloon was made, and it is filled in 25 
minutes or 30 minutes, 


Pevsstan Rartways.—A has been made public 
for a large extension of the railway system. By 
the terms of this project all the towns of Prussia with mora 
than 3000 inhabitants, viz., 1277 towns, are to 
railway communication, four towns 


only . The 
author of this does not rely upon much of the 
capital being i that 
the central Go 








recommends 
should furnish about one-third of 


¢ the State; he 
vernmen’ 
the necessary funds and that provinces, districts, and 
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DREDGING PLANT. EMPLOYED ON THE DANUBE REGULATION 


WORKS. 


(For Description, see Page 232.) 








Fig. 14. FLOATING DREDGER WITH ENDLESS BAND, DISCHARGING INTO WAGONS. 














Fie. 18. Lanp DREDGER WITH LIFTING WHEEL FOR DISCHARGING DIRECT INTO WAGONS. 
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Mr. Hope ma 
of his which shows that only 
of sea water is added to the river each tide, is utterly 


cannot share in Mr. Hope’s contempt for figures ; they 
are, in the hands of the e: eer, the most powerful means 
of investigation ; but I entirely concur in the application 
Soe nee » ae eir see roe Ah ba 
myself o experience chemists and e on 
present oceasion, declining, however, to — to that of 
* town ilmen, lawyers,’’ or other amateurs. 

The chemists to whom I will refer to determine the fact 
of whether the Thames is becoming more and more pol- 


Inted with , are Drs. Odling, Letheby, Hoffman, 
Witt, Dupré, on Mr. Keates. A comparison of the re- 
sults of their 


= in 1857, 1858, and 1878 is given in 
the following Table, showing the number of grains held in 
suspension in a . of the water taken in mid-stream at 




















the places nam 
Total Matter. | Organie Matter. 
Locality. | 
In 1857 In 1857 | 
and 1858. In 1878. and 1858 | In 1878. 
Kew dee | 2.88 0.65 0.71 0.27 
Westminster Bridge...| 8.26 | 0.91 | 0.73 | 0.14 
London B | 448 1.99 1.05 0.62 
Greenwich |. 462 | 290 | 11 0.43 
Barking Reac ‘ 3.29 0.75 0. 
Greenhithe ... | 14.05 1.87 1.50 | 0.33 
Gravesend ... .| 17.40 3.38 2.00 | 0.68 








As s engineers, I pay you a well-deserved compli- 
ment when I say that I am content to accept your own 
testimony ; and. referring to an editorial article in En- 
@ineeRiIne for the 14th of August, 1874, I find the 
following : 

“ The condition of the Thames at the present time, com- 
pared with that of twenty years ago, is certainly of a 
greatly improved character. In 1855 we entered into a 
careful examination of the river from Richmond to Black- 
wall, and the results obtained would,’at the present time, be 
hardly credible.” 

With this statement I heartily concur, as it is entirely in 
accordance with my own careful and repeated observations 
extending from » when as a pupil of the late Sir Isam- 
bard Brunel I was seape on the Thames Tunnel. 

Mr. Hope’s explanation of the causes which occasion a 
*‘ cumulative” pollution of Thames water is, in his own 
words, as follows, namely, ‘‘My observations have satisfied 
me that a constant deposition and accumulation of sewage 
matter in suspension upon the banks of the river are, as 

ou stated, taking place. But if so, the water flowing 

kwards and forwards over this precipitated, but light 

and easily disturbed sewage matter, must be becoming 
fouler and fonler.” 

I fail to understand the sense of the ph quoted, 
or to see how the action here described of alternate depo- 
sition and scouring can have the effect of constantly in- 
creasing the amount of impurity of the water. 

I cannot conclude without expressing my gratitude to 
Mr. Hope for the good advice which he gives mein the final 
paragraph of his letter. 

But considering that the person lectured was dealing 
with the subject of his own profession after a practical ex- 
perience of more than forty years, while the lecturer has 
only within a comparatively recent period abandoned other 
pursuits of a totally opposite c for the special 
theoretical study of this subject, I cannot but think that 
the keen sense of humour which Mr. Hope evidently pos- 
sesses will suggest to his mind the ridiculous aspect of the 
lecture. 

IT am, Sir, your obedient servant, 
Henry Law. 

5, Queen Anne's Gate, S.W., September 16, 1878. 








DIFFERENTIAL PUMPING ENGINES. 
To tue Epitor or ENGINEERING. 

Srr,—I take an opportunity which now occurs of 
giving you the result of a recent e ience with the 
sagine, proving the correctness of the theory of the 

ifferential gear so fully described in the columns of 
your journal. 

Last week the Society of Engineers made one of their 
summer excursions to Croydon, where after visiting the 
most interesting clock and chime works of Messrs. Gillott 
and Bland, they visited the water works and sewage farm. 
At the water works the members inspected the compound 
differential pumping engine which now supplies the town, 
and doring their ion one of the members of the 
Local Board related following incident in connexion 
with the engine. 
te napa posh, & coliely pach Ge othe ceminetees 

» ws P up wi! t t 
reason. as euatepaan eat the senqun, aieebabed 


he went to the =a a cet 
The engineer, understanding 


it to a derangement of the cataract, 
did 
seneaketres 





pletely off pump. Immediately of load took 
place, the ¢, true to its principles, shut the steam off 
suddenly ht itself up before the end of the 

which must have otherwise 


stroke, preventing the 
‘i... be cmp that if such © cuaien lets of ined Bat 
ppened with a Cornish or any o direct- engine 
it must have come down with a fearful cosh wots catch 
ieces, probably breaking t h both spring beams and cy- 
inder cover. Croydon engine has cylinders 30 in. and 
60 in. in diameter, and it can be imagined what a blow 
such an engine would strike without any load, and the 
fall steam on the piston, if it were not held in check by 
=e eames of the gear reversing the steam to catch the 
piston. 

The Croydon engine not only has demonstrated its safety 
in working, but it has also proved its economy. The 
engine is working from the same boilers that supplied the 
steam to the Cornish engines formerly in use, and I was 
told by the chairman of the Water Committee that the 
ot in fuel effected by the differential engine compared 
with the Cornish, doing precisely the same work, is over 33 
per cent., that is comparing it with the fuel consumed by 
the Cornish engines in their best days, as ascertained from 
the coal books, which are most accurately ke; 

As this bears out the theories advan in favour of the 
differential engine, and has been accomplished with an 
outlay very considerably less than that which would be 
required for a Cornish or rotative engine, I think it is 
worthy of attention. 

I am, yours obediently, 


Henry Davey. 
Leeds, September, 1878. 
THE CLEOPATRA NEEDLE, 


To THe EpITorR oF ENGINEERING. 

Srr,—I came to London by invitation of Mr. Dixon, 
to witness the placing of the Al ia obelisk on 
its pedestal—a very gratifying sight, long desired by me. 
I remark in your last number I am not mentioned at all 
in connexion with this national monument, and my friends 
who knew the share I had in it are surprised at the omission. 

T beg now to explain shortly what I did; no less, I 
humbly think, than saving this precious relic being broken 
up for builders’ materials in 1867. I was in Paris then, 
and ascertained its probable destruction by the person, 
M. Davray, on whose und it lay under the sand at 
Alexandria. It would have been an ever ting i 
to us if we had allowed the trophy for British prowess 
under Nelson and Abercromby to be sacrificed, so since 
1867, year by year, I moved in the matter with our 
Government and learned bodies, to get the obelisk to 
England, got an introduction from Lord Derby, Foreign 
Secretary of State, to our consul-general in Egypt, General 
Stanton, went at my own expense, was presented by him 





to the Khedive at a private audience, and got His 
Highness’s leave to remove the obelisk to land 
if means could be found for doing so. Mr. Wayn- 
man Dixon, uncovered the obelisk; it was found 
in good order. I returned to England and had 
several plans for its removal and offers of help. 


Professor Erasmus Wilson, my friend since 1863, most 
generously offered to undertake the expense. I gave him 
the Dixon plan for the Cleopatra iron vessel, and the 
obelisk now stands proudly on the Victoria Embankment. 
This is a short history of my share in the enterprise, 
and hope I will not be now quite ignored. 
I am yours obediently, 
. E. ALEXANDER, Knt., Lt.-General. 


A 300-TON CANNON BALL. 
To THE EpITOR oF ENGINEERING. 

Str,—I was very much amused by your remarks on the 
300-ton cannon (!) in your number of Sept. 6, which the 
writer of the article in the Spectator most richly deserved 
for trying to be too clever. Yet I think some 
should be made for him, as so many engineering 
wrong on the subject of momentum, some of them being 
books of the highest reference. There are three authors 
especially, viz., kine, Twisden, and Molesworth, who 

give momentum=m v instead of m'v?, thus no doubt 
often creating infinite confusion. I notice that Bourne in 
his book on the steam engine warns beginners against this 
we hee, which he says occurs in most engineering 
works. 





Hoping your remarks will cause the clever sailor to give 
a wide berth for the future to what is beyond his ken, 
I am yours, &., 


E, H. 
September 11, 1878. 


NOTES FROM THE SOUTH-WEST. 
Doreeyans Dockoed tor thr dintionns devas tibuneies 
vonpo: ‘or the. presen’ 
month of about 200 workmen in order that “the expendi- 
ture may be reduced. The men to be di will be 
shigwrignte, joiners, and workmen of the steam branch at 
Keyham factory. 





The London and North-Western in Wales.—A branch | details 


of the London and North-Western Railway, near Dowlais, 
which has been abont two years on d, is i 
completion. The bridges bave been sati 

and so have the cuttings and embankments ;. but the 
collapse of a in several places has caused much 
oT. The branch will, it is expected, be ready 

in ut six months. 


works are | storms being conveyed 





New Timber Float for core two reservoirs 
na > Ee hd cee comual, 
in » 
It is the intention of Mr. J. Boyle, the mnariag trans 
to the mis of Bute, after consultation with Mr. M. 
Connochie, the resident engineer, to throw these reservoirs 
Cogn ogg lle dee $} form a ed gee pa 
ve acres in extent. This it is proposed tojadapt and use for 
the purpose of a timber float. 

Cardif.—Some improvement in trade is reported at 
Cardiff. e tion of coal increased last week to 
the extent of 17,645 tons, as ougeee? with the preceding 
week. Steam coal is in considera fe deemed Gut theve is 
alsoa better inquiry for house coal, but prices still rule 
very low. The quantity of iron shipped foreignwise last 
week was 1760 tons ; the Dowlais Iron Company sent 530 
tons of rails te Charlotte-town and 33.5 tons to Varna ; 
yo Reta cssind Iron Company despatched 205 tons to 


During the half'year ending January $1, 1879, the Great 

- en anuary 31, , the Grea 
Western Rail Pomgeny pennecee to expend a further 
sum of 23,2431. for i engines, carriages, wagons, 
&c. In the half-year outing July 31, 1878, the co: nd- 
ing expenditure was 19,6971. During the t -year 
the com ’s stock of engines was in from 1514 to 
1530 ; number of tenders remained at 966. 


Cardiff Tramways.—An extension of the Roath tram- 
is to be carried out immediately. The rails are 
, and are to be delivered forthwith. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Gas Works Extension Scheme at Ilkeston.—The Ilkeston 
Local Board are desirous of purchasing the gas works in 
their town, and are asking the Government fora 
loan of 30,0001. for this purpose. They also propose to 
make extensions of the works. Since 1875 the gas com- 
y has applied for extra Parliamentary powers and has ob- 
tained them, notwithstanding the opposition of the majority 
of the ratepayers of the town. timately an ment 
was entered into that the works should be sold to the 
Board for a sum of 26,0007. A further sum of 40001. is to 
be spent in alterations. Mr. 8. J. Smith, C.E., has in- 
uired into the case for the Local Government Board. 
e amount proposed to be borrowed, however, exceeds one 
"3 ae! value of the town. It appears that there 
as boon a previous loan to the town of 23,65(1., of which 
17,0501. has been spent in street improvements, the erection 
of a town-hall, fire engines, &c. this sum only 23871. 
has been repaid. The population’of the district is 13,000 and 
extends“over an area of acres. The inspector said 
that if the loan were ted the Board must not be a 
trading company that they might profit thereby, but they 
must benefit the town by securing a better and cheaper 
supply of ge. The Local Government Board has now to 
decide on case. 


Colli 





Enterprise in South Yorkshire.—The South 
Kirkb: lliery, the shafts of which are the deepest in 
Yorkshire, is being pushed forward with all speed. The 
sinkings are on the estate of Mr. Allott, between Thems- 
worth and Hickletore, measuring six square miles in extent. 
The estate on which the shafts are sunk comprises 2000 
acres of coal. The shafts are 15 ft. diameter, and the bed of 
coal to be worked is 9 ft. in thickness. The surface plant 
is a most costly elaborate one. The engines, which are 
manufactured by Messrs. Davey Brothers, of Sheffield, are 
120 horse power each. They are set in two solid concrete 
stacks, each of which has 20 tons of material init. Seven 
large boilers have been made by Messrs. Ward Brothers, 
who will also fix three more. There will be sidings for 
several hundreds of wagons, and the colli will have 
access by the Great Northern to London and the south, 
and by the New Swinton and Knottingley line, which will 
be finished next year, tothe north. The sides of the shafts 
will be tubbed. The sinki are under the superinten- 
dence of Mr. Longbottom who sunk Denaby Main, one of 
the deepest pits in South Yorkshire. 





Storm WARNINGS OR ForEcasts.—For some con- 
siderable time past we have been indebted for warnings of 
iicpig eappcsel thas our westerly 
was sup our westerly 
were generated mid-way be- 

merica. A communication from Mr. 
New York Herald, recently addressed to 
contemporaries, gives some aatpnerian 
It appears + the proprietors o 
their own expense, have established 
so as to afford a system of storm warn- 
saat iy 

uty of providing. is 
ding by the ric 
ral Mountains 


Until a very recent period it 
- storms 


tween here and 
J. Collins, of the 
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uu, 
which the United States 
or unwilling to undertake the 
field of observation 
from the Pacific Ocean to the 
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“ ” boiler at. work is sufficient to insure the death of all | at.the other end of the beam. As as we have 
I gn » Ry owen @. present in the stoke-hole. to refer the rising of the heated partiche of a liquid 
GLAsGoW: William Love. As for the economy claimed for water-tube/| to gravitation, whether we so speak.of it or not, we 
cumneneee Lrg yy Sy oii boilers, apart from that due to the judicious use in| should keep the actual cause before us; and so de- 
BELGIUM: P. Bailly, 37, Bue des Fripiers, Brussels the cylinder of steam at high pressure, it remains to| sign our boilers as to admit of the full and un- 
Kirkland and Cope, Ostend, be shown that these boilers can be more economical | impeded exercise of gravitation taking place to bring 
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WATER-TUBE BOILERS. 

THERE is an impression, more or less vague, 
amongst engineers and steam users, that the marine 
and stationary boilers of the future will be found in 
some modification of the water-tube type. Should 
the difficulties of lubrication and leakage be over- 
come, and steam of over 300 lb. pressure come into 
general use, then the employment of a boiler of 
small section will become in some measure @ ne- 
cessity. But as long as the pressure does not much 
exceed 150 lb. there can be no actual necessity for 
departing from the present practice of using boilers 
of large section. 

The preference that has hitherto been shown in 
mavy cases for boilers of small section to work at 
what cannot ke called extraordinary pressures must 
be due to their possessing some real or imaginary 
advantage over boilers of large section. These ad- 
vantages can, generally speaking, be only safety 
and economy of working. As to their safety it 
would not be difficult to make out a very strong 
case against what is claimed for these boilers, viz., 
that in the event of anexplosion there is no danger 
to life or property. A few yearsago one well-known 
make of water-tube boilers became quite notorious 
for the number of lives it had destroyed. ——s 
the number of persons killed by explosions wi 
the number of boilers in use it was found that this 
water-tube boiler was more dangerous to work than 
any of the boilers of large section in general use. 

e great majority of people killed by boiler ex- 
plosions die actually from scalding, and in a crowded 
stoke-hole or close boiler-house the bursting of a 
6 in. or 8 in. water-tube may prove quite as disastrous 
to life as the collapse of a flue tube or the giving way 
of a shell plate in alarge boiler. Several 8 in. tubes 
that have given way have been rent for a length 
over 20 in., and opening out nearly flat have pre- 
sented two clear spaces 8 in. in diameter for the 
steam at a high pressure to issue from. A much 
less opening than this taking place suddenly in a 





generators than stationary, marine, and locomotive 
boilers of the ordinary types. In fact, some of the 
water-tube boilers we are acquainted with are any- 
thing but economical generators when evaporating 
as much water as boilers that are much less trouble- 
some to manage. 

There are some dozen different designs of water- 
tube boilers, of which considerable numbers have 
been made, and we could enumerate at least half a 
dozen that have given very general satisfaction after 
working some time in mills and works of various 
kinds, Yet when these boilers have been tried at 
sea most of them have not survived a week’s trial 
before they have been given up as hopeless. 

As most water-tube boilers are proprietary in- 
ventions, we desire to avoid undertaking the 
invidious task of comparing their relative merits 
and defects. At the same time we wish to point 
out what appears to us the reason why so many 
tubulous boilers that have answered so well on land 
have leaked, rent, and proved such utter failures at 
sea. In nearly every case the leakage and rending 
of the tubes have been due to defective circulation. 
As this has so often been said before, and apparently 
so little endeavour has been made to remove the 
defect we refer to, it may be assumed that 
designers, as a rule, have ignored its importance. 
We have found that engineers are frequently too 
apt to use the expression ‘‘ defective circulation” as 
they do ‘unequal e ion and contraction,” 
and ‘ galvanic action,” without having a clear 
notion of the actions these expressions are meant to 
describe. We purpose, therefore, pointing out how 
the defective circulation in water-tube boilers has 
been the cause of their failure at sea, as the question 
of using water-tube boilers has assumed some im- 
panene since their triul in the Royal Navy has 

een so strongly recommended by the Admiralty 
Boiler Committee. 

In designing boilers, both of large and small 
section, the aim has generally been to get as much 
heating surface as possible into a given space. It is 
assumed that the heated water and steam will ascend 
from the heating surface, whether this be vertical 
or horizontal. Sometimes the facilities for the 
rising of the heated water and for the escape of the 
steam are considered, but it is very rarely that the 
facility for the descent of the colder water to dis- 
place the heated water is taken into consideration 
and provided for. In the t majority of cases 
the fact is altogether overlooked that the heated 
particles of gases and water must either rise like so 
mony corks in the body of the water through being 
displaced by the denser water surrounding them, or 
the heated water must rise en masse as a lighter 
column displaced by one of greater density. In 
multitubular boilers of large section the circulation 
in either of these ways can go on more or less un- 
impeded. In all water-tube boilers where the heat- 
ing surface is not mainly vertical, the steam can 
escape = by means of a column or system of 
columns of water being set in motion which sweep 
past the heating surface and carry the ~ 4 particles 
of steam along with them. In boilers with vertical 
water tubes of, say, less than § in. diameter, the 
escape of the steam is mainly due to the same action, 
Now as the ascent of the lighter column is an effect 
and not a cause of the descent of the heavier column, 
it stands to reason that the first point to be con- 
sidered in designing a water-tube boiler is to provide 
for this downward motion, and this is just the point 
that is in most cases either insufficiently considered 
or altogether ignored, Designers of water-tube 
boilers appear to be so greedy of heating surface, 
and bent upon getting as many places as possible for 
the water to rise from, that they forget to provide 
means for the colder water to get down, which it 
must do to cause the hot water to rise. The same 
strictures spply to boilers of other design where 
sufficient facilities are not provided for the water to 
descend, 

_ It has sometimes occurred to us that the generally 
inaccurate way of expressing ideas of the phenomena 
of ascending bodies is accountable for much that is 
defective in boiler design. It is said that a portion 
of heated liquid or fluid rises in the cooler mass sur- 
rounding it because it is lighter. We might just 
as well say an empty scale rises because it is lighter, 
when it is lifted by the weighted scale descending 





We have heard more than one distinguished 
engineer say they do not believe in circulation at all 
in a boiler. But until these gentlemen can explain 
how the steam is found at the top and the water at 
the bottom of a boiler with more or leas 
tortuous, we shall maintain that all water-tube 
boilers should consist of separate downcast and up- 
cast passages, in order that they may work well 
under all conditions of firing. 

In more than one make of water-tube boiler the 
saine passages are used for the ascending and de- 
scending currents. As long as the motion of these 
is regular and the are not too small the 
action of the two currents can go on satisfactorily side 
byside. The higher the pressure and the slower the 
action the smaller the Passage necessary for the 
successful evaporation of a given weight of steam. 
As the downward current is liable to be interrupted 
by the expansion of the rising steam on a sudden re- 
duction of pressure at the surface, it follows that 
the success of any such arrangement will depend 
greatly upon the relative capacity of the steam space 
and the amount of steam drawn off at each stroke of 
the engine, and also, of course, upon the pressure at 
which the boiler is worked. 

Supposing the downward current in a vertical 
passage to take place in the centre, and the upward 
current to take place at the circumference, or sup- 

ing the two currents to each other on 
opposite sides of the tube, the effici of the circu- 
lation at any given pressure will de greatly upon 
the relative temperatures, and consequently relative 


densities of the two currents, a in the 
temperature and reducing the density of the upward 
current the space for the downward current will be 


reduced, If the velocity of the downward current 
increased as the space alloted to it decreases, the 
efficiency of the circulation would still be maintained ; 
but this is not so, as the resistance due to friction 
increases very rapidly with any tendency to increase 
the velocity. It follows then that with a given size 
of vertical passage an increase of temperature beyond 
a certain point will diminish the efficiency of the 
circulation, and consequently the safety, durability, 
and efficiency of the boiler, Now we consider this 
to be the cause of the failure at sea of so man 
water-tube boilers that have worked well on land, 
With a combustion of 10lb. or 121b. of coal per 
ps ye foot of grate per hour a boiler may give ex- 
ent results that will be a complete failure with a 
combustion of from 20 lb. to 30 Here we have 
one very important difference between boilers of 
large section and most water-tube boilers that have 
been tried at sea. The latter admit of no such 
elasticity in the rate of combustion as the former. 
As long as the firing is easy, and the water is merel 
simmering, almost any sort of an arrangement 
do for a boiler, if it will only bear the pressure, but 
for heavy - fierce ebullition something more 
is required. e must either have our engines and 
condensers in such order, and our boilers with such 
a margin af code that no demand for steam that 
can arise will necessitate such an increase in the rate 
of combustion as to interfere with the efficiency of 
the circulation. Or we must make our boilers in 
such a manner that any increase in the rate of com- 
bustion will increase the rapidity of the circulation, 
and rather promote the efficiency of the boiler than 
diminish it. That most of the water-tube boilers 
that have been tried at sea have not been so made 
has been shown by the manner in which they have 
failed when the fires have been forced. 


No water-tube boiler for sea-g steamers can 
be said to have been properly that has not 
been urged to the degree that is possible in the event 


of a partial break down of the boiler power or under 
stress of weather at sea, We shall return to this 
subject on a future occasion. 





THE IRON AND STEEL INSTITUTE. 
Tue Iron and Steel Institute has this 
the precedent established in 1837, has 
summer meeting abroad, In 1873, as most of our 
readers will remember, a large number of the mem- 
bers of the Institute visited Belgium, the head 


orm weloome accorded to the Tustitute by. the 
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Belgian ironmasters is not likely to be soon for- 
gotten. This the fact that numbers of the 
members of the Institute would be visiting the 
Paris Exhibition, as with the further fact 
that the Exhibition abounds with exhibits of special 
interest to all engaged in our iron and steel in- 
dustries, naturally caused Paris to be selected as the 
site for the summer meeting ; and judging from the 
success which has so far attended the proceedings 
there will be no reason to regret the choice. Fortu- 
nately, the office of local secretary was accepted by 
Mr. He Chapman, who, by his energy and ex- 

fiueeo, bho rendered valuable service in organising 

e details of the meeting, while the active welcome 

accorded by MM. Schneider et Cie, of Creusdt ; 
MM. Henri and Robert de Wendel and Paron 
Gargon, of Hayange; and the Compagnie des 
Fonderies et Forges de Terre Noire, Lavoulte et 
Bességes—all of whom have thrown their works 
open to the members—causes the meeting to be one 
of exceptional interest. 

The Société d’'Encouragement pour |’Industrie 

Nationale kindly placed their rooms in the Rue de 
Rennes at the disposal of the Institute, and at these 
rooms the meeting was commenced at 9 A.M. on Mon- 
day last. It has been announced that the Institute 
would be received by M. Henri Tresca, the Presi- 
dent of the Société des Ingenieurs Civils, and by 
M. Dumas, the President of the Société d’Encourage- 
ment; but M. Tresca was not present at the hour 
for the commencement of the meeting and did not 
arrive forsome time after, hisabsence being explained 
the following day as due to a misunderstanding which 
occurred in not informing him of the arrangements 
for the meeting. M. Dumas was also absent, and 
under these circumstances the members were re- 
ceived by Professor Griiner, who welcomed them 
to the rooms of the Société d’Encouragement, and 
took the opportunity of thanking them for having 
a few years ago elected him as an honorary member 
of the Institute. The Société d’Encouragement stated 
M. Dumas, was founded in 1801 by Compte Chaptal, 
who owned the building now occupied by the Société. 
Compte Chaptal was a minister of the first republic 
and an eminent chemist, and the Société founded by 
him had since its establishment done much to pro- 
mote the development of commerce and manufac- 
turing industries, and particularly of the important 
industry with which the members present were 
specially connected. M. Dumas concluded by ex- 
g a hope that the visit of the Iron and 
teel Institute to France would be a pleasant and 
a profitable one. The chair was then taken by Dr. 
Siemens, who first thanked Professor Griiner for the 
reception he had accorded, and then proceeded to 
announce that Mr. Edward Williams had been 
chosen by the council as the next president. In 
making this announcement, Dr. Siemens paid a 
meri tribute to Mr. Williams’s well-known 
practical acquaintance with the iron manufacture, 
and the choice of the council for the president-elect 
was well received by the meeting. 

Dr. Siemens next alluded to the loss which the 
Institute had sustained in the death of one of its 
trustees, Mr. Bolckow, whose business abilities and 
peng F mayeym qualities were so well known toa 
large body of the members. Mr. Pease had, it was 
announced, been elected as trustee in the place of 
Mr. Bolckow. Dr. Siemens also referred to the 
sad death of Mr. Thomas Whitwell, lately noticed 
in our columns, and he mentioned that since Mr. 
Whitwell’s decease, a gold medal had been awarded 
by the jury of the Universal Exhibition for his im- 
provements in hot-blast stoves. 

The next business consisted in the appointment 
of scrutineers to examine the ballot list, and this ap- 
pointment having been made the President pro- 
ceeded to deliver his address, This address we print 
ix extenso on page 242 of the present number, and 
it will therefore be unnecessary that we should 
summarise it here, On the conclusion of the ad- 
dress a vote of thanks to the President was pro- 


d by Mr. Bell and seconded by Mr. Samuelson. 
In proposin this vote—which was carried by ac- 
clamation — Mr, Bell alluded especially to that part 


of Dr. Siemens’ address which referred to the dif- 
ference between the usual technical training of 
French engineers and ironmasters, and that of the 
same classes in our country. While commendin 

the training given to French engineers, Mr. Bel 
remarked that this training did not prevent the 


occasional occurrence of serious blunders in the 
execution of new work or the carrying out of new | req 
processes in France, while, on the other hand, our 
own engineers and ironmasters, without the advan- 


tage a arma ing, yet managed to maintain 
their leading position. . Samuelson, in second- 
ing the motion, expressed his opinion that Mr. Bell 
had been rather hard on the results of French 
technical education ; but the subject was not fur- 
ther discussed. 

It was next announced by the scrutineers that 
the whole of the new members proposed had been 
duly elected, and thirty-six new members were thus 
added to the roll of the Institute. It was also 
further announced that Mr. Phillip C. Owen, actin 
in accordance with instructions from the Prince o: 
Wales, had forwarded for the use of the members 
tickets which would admit them to the Exhibition 
up to the end of the week. This preliminary busi- 
ness being got through the reading of the papers 
was proceeded with, 


Tue IRON MANUFACTURE OF FRANCE, 


The first—and indeed the only—paperread on Mon- 
day (with the exception of the President’s address) 
was a valuable one by Professor S. Jordan entitled 
‘* Notes on the Resources of the Iron Manufacture 
in France.” This paper—the publication of which 
we commence in the present number—was read in 
French by Professor Jordan. It contains a quantity 
of admirably concise information relating to the 
sources from which French works draw their 
supplies of coal and iron, while it also included a 
variety of data respecting the French iron works 
themselves. 

The discussion by which Professor Jordan's com- 
munication was followed, was—curiously enough— 
confined almost entirely to one department of the 
subject only, viz., the relative merits of the English 
and Continental methods of coking. The discussion 
was in some respects rather irregular, several of the 
speakers addressing the meeting more than once, 
and a number of inquiries being put and replied to. 
In our notice, however, we shall, to obtain greater 
conciseness, collate and summarise the remarks of 
each speaker. 

The first speaker was M. Frémy, who asked Pro- 
feesor Jordan whether any difference had been 
shown to exist chemically between iron made with 
charcoal and that made with a mixture of coke and 
charcoal, while subsequently he also expressed a 
hope that some day the making of coke would include 
the utilisation of the ammoniacal products driven 
off during the process, These products were now 
of great commercial importance, being employed in 
the manufacture of artificial manures, &c., and it 
seemed highly advisable that in the manufacture of 
coke they should not be wasted. Mr. I. Lowthian 
Bell followed with an inquiry which gave a tone 
to the whole of the subsequent discussion. This 
inquiry was whether Professor Jordan could give 
any statistics showing the relative economic value 
in the blast furnace of coke made in ordinary 
ovens and that made in closed ovens of the Coppée 
or Appolt type. There was no doubt, observed 
Mr. Bell, that the French ironmasters had to deal 
with coal containing such an amount of ash that it 
would be treated with something like contempt in 
this country, while it was also certain that by care 
and attention to washing and coking in closed ovens 
the difficulty attendant upon the use of fuel of this 
quality was to a great extent got over. There was 
also no doubt that the use of closed ovens enabled 
a greater yield of coke to be obtained per ton of coal, 
the latter in the ordinary beehive oven being ex- 
posed to a current of highly heated atmospheric air, 
and the effect being that in such ovens from a coal 
containing, say, 65 to 68 per cent. of pure carbon 
only about 60 per cent. of coke was obtainable. 
In the closed ovens, on the other hand, the whole of 
the carbon was preserved in the coke, and with coal 
at a high price the gain was, of course, of importance. 
These considerations had led his firm to experiment 
very extensively on the subject, and they fully 
tested both the Knapp and the Appolt oven, but 
unfortunately with results which were not satis- 
factory. ‘Ihe increased yield of coke was obtained 
it is true, but the quantity of the closed oven coke 
required to produce a ton of pig iron in the blast 
furnace was so much greater than that of coke made 
in the beehive oven as to fully counterbalance the 
benefits due to the increased yield. Thus, for in- 
stance, if the quantity of coke required in the Cleve. 
land district to produce a ton of pig iron be taken 
roughly as 30 cwt., then if the ordinary beehive 
oven was a some 35 cwt. of coal would be 

uired to furnish this quantity of coke. With 
the best classes of closed coke ovens, however, the 





30 cwt. of coal, and so far there to be a 
saving. When the coke was in the blast 
furnace, however, it was found that with the coke 
produced in the closed ovens the supply required 
per ton of iron was more than 20 cwt. per ton of pig 
iron, or say about 23 cwt., and in fact so much more 
as to fully require the carbonisation of the 35 cwt. 
of coal, which would have been expended if the 
ordinary beehive ovens had been used. They had 
hoped that inasmuch as the closed ovens gave a 
superior result with the impure coalsof France, they 
would have enabled a still result to have been 
obtained with the coal of Durham, but the re- 
sult of the op eyres was not satisfactory and 
hence the use of the closed ovens was discontinued. 
As regarded the relative purity of the coke made in 
two classes of ovens—a point concerning which an 
inquiry had been made by M. Jordan—Mr. Bell 
stated that he could notsay thatthere wasany practical 
difference, the variations observed were only such 
as might be due to small variations in the amount 
of sulphur contained in the coal used. As regarded 
the extra consumption in the blast furnace where 
coke made in closed ovens was used, he had been 
unable to satisfactorily account for it; but he was 
inclined to ascribe it to the greater softness and 
porosity of the coke made in the close ovens, and he 
thought that the extra consumption took place in 
the upper part of the furnace. All the coal coked 
by his firm, he added, was crushed before being 
_— in the ovens, whether these were of the bee- 
ive or closed types, and this crushing he found was 
very beneficial in its effect on the quality of the 
product, even when the coals used were of the best 
quality, containing but from 3 to 5 per cent. of ash. 
In answer to the observations of M. Frémy, Mr. 
Bell also stated that in the closed ovens first used 
by his firm—namely, those on the Knapp system— 
the ammoniacal products were saved. The coking 
was practically performed in a closed retort, and not 
only did they save the whole of the carbon, but also 
got the coal tar, a product which of late years had 
became of considerable value from the vast number 
of ways in which it could be utilised. Notwith- 
standing these advantages, however, the expenses 
attendant upon the use of these ovens were such, 
and the coke when tried in the blast furnace proved 
80 inferior to coke made in the beehive ovens, that 
the balance of gain was decidedly with the latter, 
and after the expenditure of much time and money 
in the thorough testing of the closed ovens, his firm 
had to discard them, A similar result had—he 
added—attended the trial of the closed ovens in the 
Lancashire district, where his friend, Mr. John 
Lancaster, had tested them on an extensive scale. 
Mr. Reilly observed that Mr. Bell had to a great 
extent anticipated his remarks with regard to the 
quality of the French coal, and the manner in 
which this inferior fuel had been so well utilised, and 
he asked if there were any furnaces in France worked 
with raw coal only. Mr. E, Windsor Richards 
also referred to the quality of the French coal, and 
observed that the results obtained by Mr. Bell 
might a be attributed to the quality of the 
fuel used. ith our Durham coal it was difficult 
not to make good coke, but with the inferior coals of 
France it was different, and he thought that with 
this latter coal the use of ovens on the Appolt or 
Coppée plan, or a similar system, was essential to the 
production of really good coke. With the Durham 
coal excellent coke could no doubt be made in the 
beehive ovens. 
M. Griiner stated that in the old form of ovens 
used in France it was found that the manner in 
which the ovens were charged materially affected 
the quality of the products. Thus at St. Etienne, 
where the coal was charged to a depth of about 
20 in., the carbonisation was effected in twenty-four 
hours, but the coke was of a very open and porous 
character, and there was a good deal of waste. 
When, however, the thickness of the charge was 
increased to from 32in. to 36in. the carbonisation 
required from 48 to 50 ours, and the product was 
of a denser character. These old ovens had to be 
charged and drawn by hand, and in France they 
now preferred the Belgian ovens. As regarded the 
purity of the coke produced by the two classes of 
oven, it had never been shown that there is any 
difference in the quantity of sulphur contained in 
the products. In answer to the question of Mr. 
Reilly, Professor Griiner stated that no blast fur- 
nace in France was being worked with raw coal, the 
French coal being too tender. Moreover there is 
in the French but a small proportion of large 





same quantity of coke could be produced from about 





pieces, say from 20 to 15 per cent., and although it 
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ould, of course, be possible to select the large, 
ita value would be some three times as grest as 
of the small, and its cost would much exceed that of 


coke. 

Mr. A. L. Steavenson endorsed the observations 
ef Mr. Bell as to the results of the experiments 
made by Mr. Bell on the use of the ch ovens on 
the Appolt and other systems. Amongst other 
things to be taken into account he pointed out that 
in the case of the Appolt ovens the coke had to be 
quenched after being drawn, instead of being 
partially quenched in the oven as was permissible 
where the beehive type of oven is used, and this 
accounts for part of the difference in the product. 
Mr. John Lancaster also endorsed the views ex- 
pressed by Mr. Bell, and observed that the results 
of his own trials showed that the coke produced in 
the closed ovens was too porous to give the best 
results in the blast furnace. 

In replying to the discussion, M. Jordan remarked 
that as regarded the question raised by M. Frémy, 
he could not say that so long as the materials were 
the same, there was any difference chemically in iron 
produced by the use of charcoal and that produced 
by the employment of coke mixed with charcoal, 
while in answer to Mr. Bell, he stated that trials 
had been made in the Loire district, and thatit wasre- 
ported that thecost of the pig-iron wasincreased when 
the beehive ovens were replaced by Belgian ovens, 
With reference to this, however, it should be borne 
in mind that the increased cost might be due to 
either or both of two causes, namely, an alteration 
in the cost of producing a given quantity of coke or 
the use of an increased quantity of coke in the blast 
furnaces per ton of irov. It should also be re- 
membered that the coal of the Loire district is much 
more easily carbonised than French coal generally. 
Altogether the beehive oven was being discarded 
in France, there being few now in use. The change 
was due to the fact that the great demand for coke 
had led to the adoption of improved systems of 
manufacture, and also to the circumstance that the 
ordinary beehive oven was unsuitable to the produc- 
tion of coke from many varieties of French coal. 
For his own part, M. Jordan believed that taking 
the same kind of coal, the beehive oven would afford 
as large a yield as the Belgian oven, but with the 
former there would be a greater proportion of small, 
and altogether they had in France produced coke 
more economically in the Belgian or Appolt ovens 
than in the beehive ovens. The quality of the pro- 
duct depended greatly upon the care with which the 
coal was washed, but for coal equally well washed, and 
containing, say, 5 per cent. of ash, &c., it was found 
that the Belgian or Appolt oven afforded a product 
less charged with ashes than that produced in the 
beehive ovens. As regarded the friability of the 
coke, M. Jordan observed that the powers of mecha- 
nical resistances were always greater when the 
coke was carbonised in a thick layer, than when 
the layer was thinner, but it had never been 
produced so dense from the Belgian or Appolt 
ovens as from those of the beehive type. As 
regarded the question raised by Mr. Riley, M. 
Jordan observed that no blast furnace was working 
in France with raw coal alone as fuel. The French 
coal, M. Jordan stated, had been divided by mineral- 
ogists into five clasees, the anthracitic occupy- 
ing one end of the scale and the brown coal the 
other , between these came the hard fat coal (charbon 
gras et dur) which is not easily coked and which 
gives no flame, and the smith’s coal (charbon maréchal) 
which is scarce in France and much prized. The 
anthracite is not used in France for coking, but a 
coal between the anthracite and the lignite, which 
could be readily dealt with in beehive ovens. The 
coal experimented upon by Mr. Bell appeared to 
have been of a similar character to those of the 
Loire district, where the improved forms of ovens 
have but slowly found a place. Appolt ovens have 
been tried in the Loire district but not found to 
succeed well, and the Belgian oven has since been 
adopted largely. In using these ovens it was neces- 
sary to attend to the proportions, an alteration in 
the depth and width materially modifying the re- 
8ilts obtained. As regarded the utilisation of the 
ammoniacal products, M. Jordan observed that the 
French coal wasl ess rich in ammonia than English, 
but that nevertheless there was in France a company 
who were manufacturing coke by driving out the 
amnonia and the foreign substances, and that he 
balieved the results were very satisfactory. With 
Darham coal the utilisation of ammoniacal products 
in this way should be even more successful. 

Dr. Siemens in summarising the discussion re- 





closed ovens, he cbesrved that wi 
sumption a richer gas would be available from the 
blast furnace, and hence the extra consumption was 
not all loss. A vote of thanks to M. J termi- 
nated the proceedings at the Monday morning 
meeting. 

In the afternoon a number of the members visited 
the Exhibition, where they were received at the Terre 
Noire pavilion by M. Gauthier, who afforded full ex- 

lanation of the admirable exhibits of the firm which 
he represented. We shall, however, defer any notice 
of these products until we give an account of the 
Terre Noire works themselves, which we propose to 
do in an early number. Later on the members were 
received at the Creusdt pavilion by M. Henri 
Schneider, who laid before the members a number of 
interesting facts relating to the magnificent exhibits 
of his firm. With the various departments of this 
exhibit, however, we shall deal in our series of 
articles on the Paris Exhibition, and it is unneces- 
sary, therefore, that we should say more respecting 
it now. 

Tue Use oF STEEL. 

On Tuesday morning the proceedings were com- 
menced by ashort speech from M. Tresca explaining 
his absence at the commencement of the meeting on 
the preceding day, and inviting the members to 
porter in the oe of the Société des 

ngenieurs Civils to be held on Friday, while 

subsequently M. Dupont invited the members to 
the Ecoles des Mines in the afternoon, an invitation 
which was subsequently accepted by many of the 
members, 

The reading of the papers was then proceeded 
with, the first paper on the list being one by Pro- 
fessor Rich Akerman, of Stockholm, “ On the 
most Recent Advances in the Manufacture of Iron 
and Steel Judged on the Ground of the Paris Ex- 
hibition.” This paper was followed by one ‘On 
the Mechanical ps other Properties of Iron and 
Mild Steel,” by Mr. Daniel Adamson, and one ‘‘ On 
Certain Matters Affecting the Use of Steel,” by M. 
Ernest Marche, of Paris. These three papers— 
which were taken in a group and discussed together 
—were all of a valuable racter, that of Mr. D. 
Adamson being especially distinguishable on ac- 
count of the large number of valuable and original 
experiments of which it recorded the results. 
We shall publish these three papers in extenso, 
and it will be unnece therefore that we should 
summarise them here. e may, however, remark 
that the Institute was fortunate in securing three 
such papers, and especially that of Mr. Adam- 
son, which is particularly valuable at the present 
time when the use of steel for boiler-making and 
similar purposes is rapidly spreading. 

Mr. Adamson’s paper was illustrated by a great 
number of samples showing the behaviour of iron 
and steel under various tests. These comprised 
iron and steel plates which had been placed over a 
cupped anvil and bulged by the explosion of gun- 
cottou, samples which had been tested by tensile 
and crushing strain, pieces of plate and bars bent 
in various ways, a sample ring of a Lancashire boiler 
flue made of steel and having two cross tubes welded 
in, samples of steel and iron plates treated by dilute 
acid, and lastly but certainly not least, an admirable 
specimen of workmanship and material in the form 
of a punch bowl formed out of a 4-in. plate ham- 
mered into a dome-shape, polished externally and 
electro-gilt internally, and mounted on a suitable 
base also of polished steel. The bow] was about 
18 in. in diameter, and the beautiful quality of the 
material of which it was made—only an ordinary 
steel boiler plate—was clearly shown by the highly 
polished surface. Altogether the series of examples 
illustrating Mr. Adamson’s paper was of an ex- 
ceptionally interesting character, and it is much to 
be desi that the Iron and Steel Institute pos- 
sessed a museum in which samples of this kind 
could be stored for the future examination of those 
interested in the iron and steel manufacture. 

We may add that Mr. Adamson’s paper is essen- 
tially one which should be read in its entirety and 
carefully studied, and under these circumstances we 
propose to postpone our remarks upon it until the 
whole paper is before our readers, the demands upon 
our space preventing us from publishing it this 
week. For the same reason we propose to give but 
a condensed account of the discussion, leaving some 
points raised in the course of it to be more fully 


dealt with hereafter when we trosh of the paper 


papers we have mentioned were, as we 
have said, discussed conjointly, the discussion being 
commenced by M. , pli pevidrn of Mr. 
Adamson’s nee as ( by a rare 
practical with information as to 
the chemical composition of the materials on which 
the experiments are made, M. Tresca, who fone 
next, also expressed a Ne opition of Mr, Adam- 
son’s communication, and with reference to the 
various examples of bulged plates, &c., shown by 
Mr. Adamson, directed the attention of the members 
to the products of the machines for working tin- 
plates, &c., shown by Messrs. Bliss and Williams, in 
the American section of the Exhibition, M. Tresca 
also pointed out the desirability in the case of such 
experiments as had been carried out by Mr. Adam- 
son, of so marking the surface of the plates before 
bulging, &c., that the behaviour of the metal under 
strain could be traced. M, Tresca illustrated his 
remarks by a sketch on the black Doses, Ones 
the nature of the flow of metal which takes place 
when a flat plate is forced into the form of a cylin. 
drical cup with a flat bottom, the flow being indi- 
cated by drawing on the flat plate a series of lines 
at right angles to each other, and these lines be- 
coming a series of curves under the action of 
cupping or flanging. 

rctonos Griiner also spoke of the high value 
of Mr. Adamson’s paper, as did also Mr, Siemens, 
who, however, regretted that Mr. Adamson had 
not adopted 8 in. instead of 10 in. as the standard 
length for his test pieces, the former length being 
that adopted by our Admiralty and by Lloyds, 
while a practically similar length, viz., 200 milii- 
metres, hes for some time been adopted by 
the French Admiraliy and elsewhere on the 
Continent. Dr. Siemens especially commended 
as an Admiralty example of workmanship the speci- 
men of a length of boiler flue exhibited by Mr. 
Adamson, but at the same time he expressed his 
opinion that all such rings should be rolled like 
tyres and not produced by bending a plate and 
welding it up. Mr. Adamson’s experiments on 
the corrosion of iron and steel plates were very 
valuable, and the results be greys more favourable 
to steel than those carried out by the Admiralty, 
He (Dr. Siemens) considered that steel, as the 
purer material, ought to corrode less thaniron. In 
some cases where the comparatively rapid corrosion 
of steel ~— had occurred, he considered that 
the result was due to the presence of man- 
ganese, which was apt to become unequally dis- 
tributed. ganese, he considered, was only a 
kind of cloak for prejudicial materials, and he con- 
sidered that it should not be used in the way it now 
frequently is. The hardness required should be 
given by the proper proportion of carbon, and other 
impurities should be avoided. By using manganese 
freely, steel makers were enabled to get an inferior 
class of material through the rolls, He (Dr. 
Siemens) agreed with Mr, Adamson that a harder 
kind of steel, with a tensile strength of say 45 tons to 
50 tons per square inch, was admirably adapted for 
bridge building and kindred purposes, Lately the 
Board of ‘I'rade bad, after considerable pressure had 
been brought to bear upon them, recognised steel 
as a material for bridges, &c., but they had put the 
limit of strain at 64 tons per square inch only, and 
thus gave no encouragement for the employment of 
a high-class material such as Dr. Siemens had re- 
ferred to. This condition of affairs, he trusted, 
would be altered in the future, Proceeding then to 
the consideration of Professor Akerman’s paper, Dr. 
Siemens remarked that —as might be expected from 
the high reputation of its author—it was a most 
able account of the present position of the iron and 
steel manufacture, as shown by the exhibits at 
Paris. He was, however, unable to agree with Pro- 
fessor Akerman’s remarks to the effect that there 
was no difference between plates made by the Bes- 
semer and the Siemens-Martin processes respectively 
so long as the same quality of pig iron, &c., is used in 
the two cases. He (Dr. Siemens) had always avoided 
instituting comparisons of this kind, but in the present 
case hefelt that it was desirable to point out that there 
were reasons for differing from the conclusions of 
Professor Akerman. In the Bessemer process the 
quantity of steel produced from a given charge of 
pig was less than the quantity of pig used by some 
15 per cent. or so, and to this extent any impurities 
present were concentrated, and therefore 





oe greater in the finished uct than 
fo e raw material. In the Siemens- process, 
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these circumstances there _ no such maj ang 7 
of the original impurities of the pig as been jus 
alluded to. Bearing these facts fn mind, he could 
not regard the two processes as producing identical 
results from the same materials. Dr. Siemens also 
stated that with the Siemens-Martin steel, the con- 
tents of carbon might be one-tenth of a per cent. 

than in Bessemer steel for the same degree 
of ductility, and this was an advantage, as it gave 
increased strength. Altogether, therefore, he con- 
sidered that the open-hearth process must take the 
first place for the production of the highest class of 
steel, although for ar | pu the Bessemer 
process, for which he had a great admiration, might 
give better results. 

At this point the demands upon our space compel 
us this week to break off our report of the meeting 
of the Iron and Steel Institute. We may, however, 
add that after the morning meeting on Tuesday last 
a number of members visited the Ecoles des Mines, 
while in the evening the annual dinner of the In- 
stitute was held at the Hotel Continental. On Wed- 
nesday, at the morning meeting, the discussion on the 
three of Professor Akerman, Mr. Adamson, 
and M. Marche, was resumed, it being weer 
adjourned until the next London meeting. 

per by M. J, Sylvain Périssé, of Paris, ‘On 
Rawe 's Forno-Convertisseur for the Manufacture 
of Steel,” was also read on Wednesday. On 
Wednesday evening a large party of the members 
left Paris by train for St. Etienne, to visit the works 
of Terre Noire, while yesterday another party started 
on an excursion to inspect the coal and ironstone 
mines, blast furnaces, &c., of MM. de Wendel, at 
Hayange. On the evening of to-day (Friday) a 
third excursion (which promises to be very largely 
attended) will leave Paris for Creusét, Messrs. 
Schneider having kindly placed a special train at the 
disposal of the members. Of these various ex- 
eursions, however, we shall speak in detail here- 
after. 








THE BRITISH ASSOCIATION. 

Tue fifth day’s proceedings in Section A (Mon- 
day, August ve began with the reading by Pro- 
fessor Forbes of the report of the Committee on 
Atmospheric Electricity. In the report, which was 
very short, it was announced that the Committee, 

‘to whom grants of 15/. have been awarded in 
previous years, have purchased three of Sir William 
Thomson's reflecting electrometers, two having been 
placed in India under the care of careful observers, 
and the third in the Island of Maderia. The re- 
port concluded by recommending the reappointment 
of the Committee. 

The Rev. S. J. Perry, F.R.S., who presided, 
having proposed a vote of thanks to Professor 
Forbes, called upon Mr, Ladd to read his paper on 
Edmunds’s Phonoscope, by which variations of 
sonorous vibrations are rendered apparent to the 
eye by the appearance of a Gassiot star or 
rotating vacuum tube in connexion with an in- 
duction coil, the primary current through which 
is made and broken by a sort of Reis’s tele- 
phonic transmitter. This instrument was described 
in our columns more than four months ago.* 
There was no discussion upon this communication, 
but Dr. Gladstone ted the use of the phono- 
scope for the anal of consonant and vowel 
sounds, and asked Mr. Ladd if he had tried the 
effect of sounding into the instrument the various 
letters of the alphabet. 

The next pe r was also by Mr. Ladd, being a 
description of Byrnes’ compound plate battery, but 
as we have in our last volume fully described this 
battery} it is unnecessary for us to publish Mr, 
Ladd’s paper, the reading of which gave rise toa 
short discussion, which was opened by Mr. W. H. 
Preece, C.E., who said that the battery described in 
the paper had attracted considerable attention from 
physicists and electricians on account of its great 
power in ——— to its size, and because of 
several remarkable points in its action. He had 
himself devoted considerable time to the batte 
with the object of discovering the function whi 
ihe-air oukidnde. punged tn-ake in the action of 
the battery. His experiments led him to the 





* See ENGINEERING, vol. xxv., page 371. 


Preece stated that he had arranged an ex) 
battery, which he had intended to bring 


marvellous. It consists of a 
Grenet’s battery within a thin 
the solution may be 
lamp placed below, and the 


Jase 


descence of the or omy iral 
Mr. Charles 


tinct things. 
heat increases the strength of a battery 


electricians as polarisation. 


air be pum in or not. 


plate of lead instead of the copper. 
answered that Dr. Byrne had m 
ments with the object of solving the 
had been mentioned by Professor 


battery was as follows. 


herent bubbles and laminew of used-u 


action, which 


fessor Stokes for his very clear and satisfactory ex- 
planation of the theory of this interesti 
called upon Professor 


unsilvered 


glass placed in the axis of an eyepiece, 
and at ang 


through, and the ray on its return loses in the same 


than .06 of the original light reaches the eye. By 
means of Fizeau’s double mirror M. Cornu was 
enabled to obtain .16 of the whole light. The 
theoretical maximum would be .25, half being lost 


Forbes has been able, by employing an o 
mirror perforated at its centre, to reach the maxi- 
mum, namely, one-quarter of the original light, and 
it was this arrangement which he thought might be 
of interest to bring before the section. 

Professor Stokes s to Professor Forbes 
the plan of silvering a plate of glass by a chemical 
process by which a very thin and transparent film 
is deposited on the glass, in which case the propor- 
tion of light reflected to that transmitted could be 
determined by the thickness of the film of deposited 
metallic surface. 











+ See Enarv2zR1na, vol. xxy., page 421. 


Professor Forbes next described a clock with 





















































with the plates. But besides this mechanical action 
the injection of air generates a considerable amount 
of heat within the cell, and to the heat so produced 


is due the exceptional power of the battery. Mr. 
rimental 


fore the 
section, in which no air injection is used, but to 
which heat can be applied, and the effect is simply 
of plates of 
cell, in which 
boiled by means of a spirit 
lates are connected 
together by a short spiral of platinum wire. When 
heat is applied the strength of the battery rapidly 
rises, which is shown by the more intense incan- 


rooke, F.R.S., remarked that, in 
his opinion, Mr. Preece had mixed up two dis- 
No one denies that the =. meee of 

y promot- 
ing increased chemical action, but he could not 
agree with the statement that the injection of the 
air can in any way increase the temperature of the 
liquid. The action of the air is simply mechanical, 
sweeping off the adherent gases from the plates, 
and so reducing the phenomenon which is known to 


Mr. Preece answered that the effect of polarisation 
is to reduce the electro-motive force of a battery, 
and that depolarisation would imply a restoration 
of the electro-motive force so lost; but in the battery 
described in the paper the electro motive force does 
not vary at all, but is uniformly constant whether 


Professor Stokes, F.R.S., asked whether, as the 
action of the copper, in the compound lead, copper 
and platinum plate, is to give increased conductivity 
it would not be equally effective to employ a thicker 
Mr. Ladd 
@ many experi- 
— which 

tokes, but he 
had found that with no other combination (could 
he obtain as good results. Professor Stokes said 
that in his opinion the true explanation of> the 
The effect of blowing 
in air was essentially mechanical, removing ad- 
solution, 
and by keeping the liquid within the cell in 
violent agitation, bringing continually fresh solu- 
tion into contact with the plates ; this by increasing 
chemical action generated heat, and that increase of 
heat reacted on the solution to increase its chemical 
in tended to still further raise the 
temperature of the cell, and thus both chemical 
action and the strength of the battery were in- 
creased by the air blast directly ; and indirectly the 
injection of the air increased the generation of heat. 
The chairman having proposed a vote of thanks 
to Mr. Ladd for his communication, and to Pro- 


battery, 
orbes to read a short com- 
munication descriptive of a diagonal eyepiece for 
use in certain optical experiments. A piece of clear 


e of 45 deg. with it (which is part of an 
eg employed in researches upon the velocity 
of light), reflects only one-sixteenth of the light 
falling upon it, allowing fifteen-sixteenths to pass 


proportion on its second reflection, so that not more 


by transmission at each reflection, and Professor 
ue silver 


240 
on the other han net phe ape fH ome conclusion that the principal function of the air is]a detached train for cou seconds with ex- 
was about Lana ig charged, the loss | simply el the plates from/|treme accuracy, and which h ed in the 
of the latter being made up by the reduction of iron | adherent salts, away bubbles of gas from armen gere i caik, plot sag ns? t, In this 
from the pure ores into the bath, and under | their surfaces, and by the agitation‘of the liquid con- | instrument, which would req to describe, 
tinually bringing fresh exciting solution into contact | there was but one wheel driven by a weight descend. 


p60 tee, rate of See Ba, From the fact 
t train is detached, train errors are entirel 
liminated. ’ 


e 

The next paper was also by Professor Forbes 
upon an instrument for determinimg the quantity 
of firedamp in mines, This instrument is based upon 
the principle that the capacity of a resonator to 
respond to a icular tuning-fork is dependent 
upon the density of the gas with which it is filled. 
It consists of a tuning-fork fixed by its stem toa 
block of wood in such a position that the ends of 
its prongs are just over the open end of a re. 
re tube, the capacity of which can be altered 
at will by sliding in and out a plunger, which closes 
its further end. While the fork is sounding the 
plunger is pushed in or withdrawn until the maxi- 
mum reinforcement of the sound is produced by the 
nee cavity of the tube. The plunger is 
graduated along its length, and by this means the 
adjustment can be very delicately made, and the 
capacity of the resonator recorded. As the length 
of the resonator depends upon the density of the 
air in which it is placed, and with which it is filled, 
a very small percentage of fire-damp is detected by 
the distance the plunger has to be pushed into the 
tube in order to produce the maximum effect of 
resonance, A short discussion followed the reading 
of this paper, in which Mr. Charles Brooke, F.R.S., 
Dr, Silvanus Thompson, Father Perry, and Pro- 
fessor Forbes took part. 

Professor Silvanus P. ‘Thompson, D.Sc., read two 
papers, the first ‘‘On Certain Phenomena accom- 

ying Rainbows,” and the second ‘‘On some 
ew Magnetic Figures,” which embodied the results 
of a most interesting series of experiments made by 
the author, with a view to the examination and de- 
monstration of the laws of electro-dynamic and 
magnetic force. In illustration of the subject Dr. 
Thompson exhibited to the section a very beautiful 
series of magnetic figures and photographs there- 
from, which illustrate in aJremarkable degree the 
laws and forces at work by which all kinds of 
electrical and magnetic actions may be explained. 
By means of iron filings sprinkled upon glass plates 
and afterwards fixed, a graphic mode is afforded of 
studying the mutual attractions and repulsions of 
voltaic currents, the phenomena of electro- etic 
rotation, the action of magnetic liquids, and the 
theory of the action of such instruments as the mag- 
netometer and galvanometer. With these figures 
Professor Thompson believes it is possible to deduce 
almost all the known laws of electro-dynamics and 
magnetism. As it is our intention to bring the sub- 
ject fully before our readers on an early occasion, 
we cannot devote to it as much space in the present 
notice as we would wish, or as the interest of the 
subject would warrant. 

Mr. Denny Lane, of Cork, described an isochronous 
pendulum for the accurate measurement of time. 
A large proportion of the communication was taken 
up by a somewhat flowery enigma with whicli it 
began, consisting of an enumeration of all the con- 
tradictory qualities with which a certain element is 
endowed. We are told that ‘“‘We cannot see 
it, neither can we hear it, and yet without it hearing 
or sight could not be. Itis beyond the reach of 
touch, and yet without it all things would be im- 
palpable. . . . Of all things the most certain, yet 
of all things the most intangible. When we say, 
‘ It was,’ we merely use a vague generalisation, an 
integration of a chain of facts, several, yet undis- 

inguishable ; when we say ‘It will be,’ we guess. 
While we say ‘ It is,’ it is not. Itself unclogged by 
matter, it is a law of matter. It is aruler immortal 
and unchangeable, yet governing an ever-changing 
empire—an ideal law-giver controlling substantia 
subjects”—(Give it up). ‘It is Time.” After 
tracing the history of the measurement of time from 
King Alfred's tallow candles through its determina- 
tion from observations of ‘‘the great timepiece of 
the starry sky,” whatever that may mean, to the 
moderna chronometers and time measurers in which 
“that many-handed servant of man, the voltaic 
current” is employed, the author concludes by de- 
scribing an interesting pendulum, in which, instead 
of being compensated for errors, the causes of th ose 
errors are removed, or are prevented from influen cing 
the period of vibration of the pendulum, Variations 
of rate under the influence of difference of tempera- 
ture are provided against by maintaining the air 
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within the case in which it swings at a uniform 
temperature. This temperature is controlled by an 
apparatus to which the name thermostat is given. 
The whole case is jacketted with a fluid kept at a 
uniform temperature by a Bunsen burner below it, 
the gas supply to which is increased or diminished 
by an automatic regulator actuated by the expan- 
sion or contraction, under the influence of ht 
variations of temperature, of a column of mercury. 
Variations of barometric pressure are kept away 
from the pendulum by enclosing it in a perfectly 
air-tight and hermetically closed chamber. The 
maintaining power is supplied by an electro-magnet 
within the case and a current traversing the coils of 
this magnet is made and broken by a contact-maker 
outside the case, which is actuated by a permanent 
magnet attached to the bob of the pendulum. The 
current for working this magnet is rendered uniform 
by having a rheostat placed in the circuit by which 
its resistance can be varied. 

Mr. R, Anderson brought before the section a 
long communication “On Lightning Conductors,” 
the object of which appeared to be to convince the 
members of Section A (1) that it is safer to have 
lightning conductors than to do without them, 
especially during a thunderstorm; (2) that if con- 
ductors are employed they should be made by some 
one who understands his business; and (3) that if 
they become broken or out of order it is advisable to 
have them repaired. At the conclusion of this 
paper the section was adjourned, no doubt with the 
object of giving members an opportunity of losing 
no time in profiting by the author's instruction and 
protecting their lives and their properties, by attach- 
ing to their houses what he described as ‘the 
wonderful yet fragile string of metal which leads the 
electric flame on its path.” 

While some of the above papers were being read 
in Section A, Mr. Preece’s paper upon “ Recent 
Improvement in Telegraphic Apparatus,” which we 

ublished in extenso a month ago,* was being read 
belore Section G. At the conclusion of the paper, 
the president of the section, Mr. Edward Easton, 
C.E., in calling upon Professor Graham Bell to open 
the discussion, and referring to a remark made by 
Mr. Preece in his paper, said that he did not know 
in which category Professor Bell would wish to be 
classed, whether as an English or an Amcrican in- 
ventor. 

Professor Graham Bell said he should like to 
be classed in the category to which he really 
belonged, namely, as a British inventor, He 
would not, he said, question the statement made in 
the paper that inventive genius had not left these 
islands, but he would like to make a few remarks 
from his own experience, upon the question of the 
effect of Government control of the telegraph 
system upon inventors and inventions. In the year 
1874 he invented a multiplex system of telegraphy 
by which sixteen or twenty messages could be trans- 
mitted simultaneously along a single wire; he ac- 
cordingly applied to the Government, offering them 
the invention. In reply he received a printed paper 
stating that Her Majesty’s Post-Office Department 
would take the invention into consideration at the 
expense of the inventor, and in the event of its 
proving to be successful, and being adopted by the 
department, the qnestion of remuneration must be 
left in the hands of the Postmaster-General. In con- 
sequence of receiving this notice he decided to bring 
out the invention in America instead of this country, 
and the outcome of it was the invention of the electric 
articulating telephone. He could not look upon 
the telephone in the same light as telegraphic 
apparatus. Telegraphy is essentially a system of 
signals transmitted to a distance. Just as words 
are symbols of spoken language, so telegraphic 
marks and beats are symbols of telegraphic language, 
but if the sounds themselves can be reproduced at a 
distant station, the system is not symbolic, and 
therefore cannot be called telegraphic ; it is in fact 
a transmission of speech itself by the aid of elec- 
tricity. He considered that Government control 
could not be dispensed with altogether, but as it 
exists at present it was in his opinion destructive to 
inventors, and a most effective damper to the de- 
velopment of inventive genius. 

. Sanger, who is the head of the Post Office 
Telegraph Department for Ireland, supported the 
author of the paper in his advocacy of Government 
control; he said that Mr. Preece had accurately 
described the progress of are we Since the 
telegraphic system had been taken in hand by the 
Government, the carrying power of the apparatus 


employed had been increased fivefold, and the 
number of messages transmitted had increased 
nearly fourfold, that is to say, from six millions 
to twenty-two millions, 

Mr. Saunders agreed with Professor Bell that the 
principle put forward by Mr. Preece with respect to 
Government control does harm to inventive genius, 
and isa check upon inventive enterprise. In on, 
in the United States, nearly all the business offices 
are in communication with one another by means 
of telephonic circuits, and he would like to know 
from Mr. Preece why there are not the same con- 
veniences in this country. He went on to say that 
it has been remarked that one great grief consumes all 
lesser griefs, and therefore he supposed made a man 
happier, and the Government monopoly of the tele- 
graphs a absorbing all small companies made men 
happier by a similar process. The transmission of 
= news by telegraph is now six times what it was 

efore the transfer, and reports of the proceedings 
of the meeting of the British Association were daily 
sent to no less than sixty newspapers throughout 
the country. 

Dr. Cameron, M.P., asked why we did not have 
in this country a system of sixpenny telegrams, He 
had himself formed one of the Committee appointed 
by the House of Commons for the consideration 
of the telegraphs of the country, and the proceed- 
ings in that Committee gave him, he said, that bias 
which made him resolve the whole of Mr. Preece’s 
reper into the question of sixpenny telegrams. 

hen that Committee was sitting evidence was given 
that the wires in many places were very much under- 
worked, and even in some large towns twenty or 
thirty messages were sent per day, although the 
carrying capacity of the wires was estimated at 
twenty to thirty per hour. 

Mr. Preece explained, in answer to Professor 
Bell’s remarks, that the Post Office authorities 
receive in the course of the year many hundreds of 
applications from inventors to have their inventions 
tried or taken up by the Government, many of 
which are simply worthless. To all applicants, 
without distinction, the printed paper described by 
Professor Bell issent. In nearly all cases where an 
invention has been considered by the Post Office 
Department, the inventors have been satisfied with 
the treatment they receive, but it is impossible 
among so many to avoid some applicants being dis- 
appointed. In reply to Mr. Saunders, Mr. Preece 
sald {that the extension of the telephone in this 
country had been impeded not by the Government, 
but by private enterprise. The former proprietors 
of Professor Bell’s patent asked such exorbitant terms 
that they put a stop to their own business; he was 
glad, however, to say that a change had taken place, 
and the telephone was now in good commercial 
hands, and he thought before long there may be 
established a telephonic system in London. With 
respect to sixpenny telegrams, that was, he con- 
sidered, a question for the public through its repre- 
sentatives in cg ge 8 to ‘wee = he was 

repared to say that when the days of sixpenn 
iueans arrived, the Post Office would be found 
ready to meet them. 

In the same section (G) Captain Douglas Galton, 
C.B., F.R.S., read his paper upon the ‘Coefficient 
of Friction between Surfaces moving at High Ve- 
locities,” which paper was also read in Section A on 
the previous Friday, and was printed in extenso in 
our columns* under the heading “‘ Railway Brakes.” 

Mr. Atchison, one of the sectional secretaries, read 
the Report of the Committee on the Patent Laws, 
and that upon the “‘ Use of Steel for Structural Pur- 
poses.” In this report it was recommended by the 
Committee that the use of steel in engineerin 
structures should be authorised by the Board of 
Trade under the following conditions: (1) That 
the steel employed should be cast, or made b 
some process of fusion, subsequently being rolled 
and forged; and (2) that the maximum load to be 
carried by the structure, added to the weight of the 
superstructure, shall not produce a greater strain on 
— than 6} tons per square foot. 

rofessor Osborne Reynolds then read the report 
of the Committee on the steering of screw steamers, 
of which the following is an abstract : 

The distance in which a screw steamer can be 
brought to rest from full 
engines was found to be, independent of the er 
of her engines, depending upon the size build 
of the ship, and may be regarded generally as be- 
tween four and six times the length of the ship. 
During the time she is stopping by the reversal of 





* See ENGINEERING, page 166 ante. 





* See ENGINEERING, page 153 ante, 


by reversing the | jy, 





; her screw the effect of ‘the rudder is the reverse of 


that which it would be if the vessel were goi 
ahead. A screw steamer ‘at full opeea Wabe 


Grosser Kurfurst and the Kénig Wilhelm, ex 

the opinion that the accident was due to the reversal 
of the engines of the former vessel, whereby all con- 
trol of her was lost and the action of thé rudder 
became a source of mischief. 

After the reading of the reports the adjourned 
discussion was taken upon the paper on the 
previous Friday, by Mr. Bindon Stoney, on ‘‘ Re- 
cent Improvements in the Port of Dublin,” which 
we published in extenso a fortnight ago.* 

Sir John Hawkshaw, who opened the discussion 
said that he had on more than one occasion visit 
the works at the North Wall described in Mr. 
Stoney’s paper, and he knew of no instance in which 
difficulties had been more successfully met than 
in the work carried out under the direction of Mr, 
Stoney. It was in his opinion the most successful 
piece of mechanical engineering he had ever seen. 

After a few remarks from Mr. Bramwell and Mr. 
Musgrave, the president, Mr. Edward Easton, in pro- 
posing a vote of thanks, said that thanks were due 
to Mr. Stoney, not only from the British Association, 
but from the people of Dublin, for having conducted 
the work with such ability, for the increase of the 
tonnage of the port was the most remarkable in the 
kingdom, having risen from 800,000 tons in the year 
1855 to 1,800,000 tons in 1878, and it was not too 
much to say that without the labours of Mr. Bindon 
wee 4 such a result could not have been brought 
about, 

The following communications were read in Sec. 
tion G the same day: ‘* On the Filtration of Salt from 
Sea Water into Wells in the Triassic Sandstone,” by 
Mr. J. Roberts; “On the Lift Bridge over the 
Royal Canal at Newcomen Bridge,” by Mr. Bindon 
Stoney, which we intend to publish soon; “Ona 
New Form of Mining Lamp,” by Dr. Charles Ball; 
and ‘‘ On the Irish Siren Fog Signal,” by Mr. J. R. 
Wigham, which we shall print in extenso in our next 
issue. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
: MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the attendance 
on ’Change at Middlesbrough was thinner. The market 
closed weaker, prices being based on No. 3 Cleveland pi 
selling at 39s. per ton. Amongst all classes on T' 
there is a fervent hope that whatever further fluctuations 
there may be in trade this year a ¢ for the better will 
rem phenom in Big ney 4% re _the pro- 
rac ression is being very keenly nlike many 
depends alm 





others towns, the centre of Cleveland 08 
variation ia the staple indastry ia directly felt, At peowent 
m in 8 in i 

Messrs. Connal oat Co.’s warrant stocks at tiadlecbrough 
stand at 66,910 tons, and at Glasgow this firm ho 
193,251 tons. The f.o.b. warrants are quoted 39s. 
prompt cash, and 40s. three months fixed. Very little busi- 
ness is being done. 

ane ve yy “tege ~ Trade.—There is ne ante worth 
men‘ in finished iron trade, none 
till after Christmas, 50 


Rates on the North-Eastern Railway.—The Cleveland 
i are trying to induce the North-Hastern Rail- 


have been p 


& | have not made any material reduction 


The Steel Trade.—Steel makers are very busy, and have 
orders in hand which will keep the works occupied for many 


Y | months. 





Tue Vacuum Brake—F ou or Empriness.—A news 
paper contains a statement that on the Great Northern Rai!- 
wan pans ges tet Nig my we le pa ee inn 
out wi an con see 
wholes 0 in een, This is precisely the vacuum which 
nature abhors. Itappears to be as often as not, no vacuum 

a 


at all in a tic sense, but one morally, 
being enti devoid of utility y in that te 
conirivance 99 00m that there i eee 


The vacuum,’ which is a 
name fori to distinguish it frou vacuum propery so-called. 
* See ENGINEERING, page 206 ante. 
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ALDRED AND SPIELMANN’S TRAMWAY 
SYSTEM, 


ingenious, and at the same time a practical, system 
= constrnstinn bas recenly Sone eee at 
essrs. elmann, o. 

Oe Se San ustrated in 


40, Vv 
the engravings, Fig. 1 of 
plan, nF Tcccccties cotton, tai Vig. 8 0 cide clove 
tion of the system. The object in view in designing it 
was to lessen the prime cost, and to reduce the expense of 
maintenance. The leading feature of the system is that 
the rail is reversible and double, the division taking place 
I dinally and diagonally from ve to groove, as 
be seen from our engravings. There are several ad- 
van accruing from this form of construction, the 
first being facility in laying the rails. The half con- 
stituting the guard rail is first laid in its place, the tread 
rail is then dropped in, and the whole is keyed up tight 
with a wood key. The rails can be taken up with equal 
ease when without disturbing the horse track or 
the secboer vayent removing one stone on each side of 
the key. en worn down the rails can be reversed 
without being renewed. In the event, however, of only 
the guard rail or the tread rail being required to be 
renewed, its fellow can be kept in place, and great 
economy thus secured. Again, the expense of punching 
the rails for joints, and the cost of fastenings of all kinds 
is entirely obviated, as the joints are made in the chairs on 
the break-joint system, and then only one-half in one 
place. The chairs are of cast iron, and are specially con- 
structed to receive the rails. They are made to different 
patterns, and vary in size and shape according to the 
weight of the rails they are designed to carry, and the 
kind of road in which they are to be laid. The chair 
generally used for a road laid with granite cubing is a 
pedestal chair, as shown in our engraving. It is about 
Qin, high, and has jaws and cushions cast on it so that 
the rail is kept in a suspended position, and when re- 
versed is found to be free from defects, and not in the 
least chair-worn. The chairs are fixed to transverse 
wood sleepers by means of two iron screws, the sleepers 
measuring 6in. wide by 4in. deep. Wrought-iron 
sleepers are also employed, and they consist of a gin. 
plate 6 in. wide, and at each end of which is rivetted a 
plate 12 in. by 9in. Each of these end plates is provided 


with two slotted holes whereby the chairs can be accu- | sTea 


rately bolted to them. The sleepers and a portion of the 
chairs is bedded in concrete, on the top of which the 
granite cubing is laid. For first cost the system appears 
to compare well with the ordinary system. Trial lengths 
of Messrs. Aldred and Spielmann’s system have already 
been laid upon the Glasgow tramways, and upon the 
London Street Tramway Company’s lines in the Cale- 
donian-road, and in the Hampstead-road. A number of 
tramway and other engineers assembled at the latter 
place on Friday last to witness the completion of a length 
near the Euston-road. Both timber and iron sleepers 
have there been used in order that comparative results 
may be obtained from their use. The system has also 
been selected for the Oroydon tramways, which are 
shortly to be commenced. This system of tramway con- 
struction appears to be sound, and it promises to prove 
successful both scientifically and commercially. 





THE IRON AND STEEL INSTITUTE. 
Address of the ere | aaa Sremens, D.C.L., 


Tue Iron and Steel Institute has, from its very origin, 
assumed a somewhat cosmopolitan character. Not only 
has it devoted a considerable portion of its proceedings to the 
record of achievements in foreign countries, but it counts 
am its members foreign metallurgists and others con- 
neue tically with the treatment of iron and steel, who, 
although not able frequently to attend our meetings, appear 
through their adhesion to appreciate our labours. Belgium 
is represented upon our list by no less a than the 
e lightened king of that eset than while of our other foreign 
members I need only mention, in this place, the well-known 
names of Akermann of Sweden: Kolokoltzoff of Russia ; 
Krupp of Essen; Harmann and Liirmann of Osnabriick ; 
Tunner of Leobon; d’All e and d’Andrimont of 
sees Hespenn ens Gaseee ing ; Tenore as repre- 
senting Italy ; and Ybarra, yew ; Griiner, Jordan, 
Schneider, de Wendel, Morel, tier, and Périssé, as 
representatives of France ; and of our American members, 
Cooper, Holley, Burden, Gowen. The large number of 


gentlomen posed at the present meeting of the Insti- 
tute, including several costes names of distinction, proves 
that t interest felt in our proceedings is not 


he 

ey 7 t while noticing this addition to our list of mem- 
bers, I feel ita duty to mention here the loss which we have 
recently sustained by the death of two of our minent 
members—that of Mr. Bolckow, our trustee, 
w name will ever be remembered in connexion with 
the development of the famous Cleveland iton district ; and 
that of Mr. Thomas Whitwell, one of »ur most active and 

a who, as you are a a his ~ 
prematurely while engaged upon an impo’ experimen’ 
in connexion with metallurgical 


processes. 
A further important towards giving this Institute an 
international charwoter wat made rae bet y mht = ~ 
vitation Belgian engineers and ironmasters 

hold our summer meeting at Lidge. The success of that 
meeting, under the able presidency of my friend and _pre- 

* Delivered at the Paris Meeting on the 16th of Sep- 
tember, 1878. 


















































decessor in office, Mr. I. Lowthian Bell, is still fresh in the 
memory of all those members of the Institute who could 
avail themselves of the invitation. We are now for the se- 
cond time assembled upon foreign soil, oop | accepted the 
invitations kindly given us by the Institution des Ingenieurs 
Civils, by the Société d’ Encouragement, and by the Directors 
of the Conservatoire des Arts et Métiers. 

When at Liége we found ourselves in the midst of a 
great sy page ae district, an advantage which we can- 
not boast of on the present ion, i h as in Paris 
and the departments immediately surrounding it, iron and 
steel industries are conspicuous by their absence. On the 
other hand, we have the advantage of meeting at one of the 
test centres of intelligence in all branches of knowledge, 
including those in which we are pees interested, and 
of finding at the Universal Exhibition nay of view- 
ing the mineral and manufactured produce of nearly all 
civilised nations brought into juxtaposition so as to facilitate 
comparison between them, a’ —— allowance must, of 
course, be made for the limi space and imperfect 
arrangement appertaining to the greater part of the exhibits 
other than French. Eighteen months have now elapsed 
since I had the honour of addressing you upon assuming 
the office of President of this Institution, and the present is 
the last time a which the responsibility of conducting its 
meetings will devolve upon me. 

In the address I delivered upon that former occasion, I 
referred to the already depressed condition of the steel and 
iron trade throughout the world, and but few of us would 
have thought at that time, that so far from selling prices 
having reached their lowest point, they were only upon the 
middle of a descending incline. Among the causes which I 
then enumerated for the current low prices, I assigned 
the first place to foreign competition, an opinion the 
merit of which you will have ample opportunity of testing 
at the present erg when we hope to discuss matters 
of great interest to both the British and foreign ironmaster. 

The challenge given by France to the industrial world 
through her Universal Exhibition, and the special invita- 
tion which our Institute has received from the French engi- 
neers and metallurgists to meet them in friendly discussion 
of the methods adopted in both countries for the attainment 
of a results, shows a confidence on their part 
that they have matters of interest to place before us ; and 
if any one of our members should still have any doubt in 
his mind ry aye recent advance in French practice, I 
am satisfied that the opportunities he will have of visiting 
some of the leading works in +his country will satisfy him 

ing their advanced condition. 

e shall go home, I doubt not, with the conviction that 
we have returned from a visit to formidable rivals in the 
markets of the world, but we shall return home with the 
further conviction that those formidable rivals have be- 
haved to us most generously in giving us access to their 
secrets of success, and that, in reality, we may look upon 
them as friends, whose rivalry is productive of that stimulus 
to further exertion, without which we should not probably 
have made those remarkable advances in the means of 
cheapening production, which are the characteristic features 
of our more recent achievements. 

In the address already referred to, I ventured to express 
the opinion, that in the contest for cheapness be which 
civilised nations were at that time engaged, England would 
be able to hold ber own, owing to her abundant supply of 
fuel and of ores, —— with her ready means of inter- 
communication and facilities for reaching the markets of 
the world ; advantages which more than com: for the 
somewhat higher rate of wages ble in d; and 
considering the natural aptitude the British people to 
be stimulated to exertion under difficulty, as also the 
results revealed by recent statistics, I see no reason to alter 
that opinion. England must for a long time retain the 
first position for massive and cheap a whereas 
we shall probably find that our bours excel in the 





ne 
aptitude they evidently possess for adapting new materials 





to particular p » of. which the present Exhibiti 
furnishes us with many striking examples. ioe. 


ith so 





SPIELMANN’S PERMANENT WAY. 
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whilst the English, to realise a novel proposition, make 
bold attempts not always carefully matured beforehand, 
the French systematically study a question in all its 
aspects, and fortify their views by canal inquiry into the 
experience obtained elsewhere, before they commence 
operations, which are then carried out with all the econo- 
mical and other advantages resulting from such an ex- 
haustive preliminary inquiry. If we seek a cause for the 
remarkable aptitude of adapting means to special ends, to 
which I have referred, we shall probably find it in the ad- 
van France and other Continental countries have en- 
joyed for at least a generation of a more extended technical 

ucation than we could boast of, and of the personal in- 
fluence which has been exercised by a line of scientific 
writers and experimentalists, of whom I shall only mention 
here such honoured names as those of Réaumur, Ebelmen, 
Régnault, Ponillet, Péclet, Thomas, and Le Chatelier, as 
belonging to the past, and of Deville, Griiner, Lan, Laurens, 
Jordan, Frémy, and Damas, who are fortunately still 
among us. It is chiefly to such men as these that France 
owes her admirable system of education, which enables her 
to place her metallurgical establishments under the guidance 
of men who are scientifically qualified for the dedanes of 
their respective duties, and for the attainment of practical 
results which may well excite our admiration. 

Public education in France is divided into five faculties, 
those of literature, law, medicine, theology, and science ; it 
is the latter only with which we are principally concerned, 
and in reference to which I propose to offer a fow remarks. 
Foremost amongst the schools for techanical education 
stands the Ecole Polytechnique with its branches, the 
Ecole des Mines, and the Ecole des Ponts et Chaussées, 
destined exclusively for the education of Government, 
railway, and mining engineers, not to speak of the military 
and naval branch of the school, nor of the comparatively 
few who join the Regie de Tabac. The admission to the 
Ecole Polytechnique is by competitive examination. The 
degree of Bachelor in Science or Literature is required for 
admission to the competition. This examination is a some- 
what severe test of sound primary education, as it com- 
prises the whole of arithmetic, elementary geometry, 
algebra, trigonometry, descriptive geometry, physics and 
general chemistry, and a knowledge of German. From 
120 to 150 are admitted per annum, out of a number five 
times as great, who present themselves for examination. 
The pupils at the Ecole Polytechnique are boarded and 
lod, ed at the establishment, at Government expense : the 
studies are purely scientific; they embrace the higher 
mathematics, mechanics, physics, chemistry, alan, 
astronomy, &c. There are some twenty or twenty-five 
places in the Civil Service set apart annually by the 
Government for the benefit of the first students at the final 
examinations of the Ecole Polytechnique, and as these are 
extremely honourable and highly prized by the students, it 
results in a close competition and a high standard, and 
France is thus supplied with well-educated artillery and 
engineer officers. 

The students who pass sufficiently high can choose to 
pass into the Ecole des Ponts et Chaussées, or the Ecole 
des Mines. In these the student engineers pass three 
years, and receive a State allowance of 721. a year. The 
instraction has for its object the application of the physico- 
mathematical sciences to special branches of engineering. 
At the Ecole - Mines, for ——. er age 4 
geology, mineralogy, paleontology, ytical chemistry, an 
metallurgy. The students acquire practical lestenetion in 
the laboratories of the establishment, on works out of doors, 
and by travelling in France and abroad, at the partial 
ex of the State. : 

equal importance with the Ecole Polytechnique and 
its branches is the Ecole Centrale des Arts et Manufactu 
though somewhat inferior to it as regards the curriculum of 
mathematical knowledge required. Its special object is to 
train engineers for private industry, and it turns out 
annually from 100 to 120 scholars, who can boast of having 
received a three course of scientific education, 
neluding the higher branches of mathematics, physi 
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science, pure and applied chemistry, geology, mechanics 
metallurgy, Picaefle 5 , and other of useful 
information, fitting them for the career of the civil engineer 
and of the manufacturer. This school was originally founded 
by an association of savans, and without connexion with 
the State, but since 1860 it has been placed under the direc- 
tion of the Minister of Public Works. 

It is not my intention to advocate the establishment of 

an Ecole Polytechnique with its superior adjuncts in Great 
Britain, for the simple reason that we require no Govern- 
ment engineers to direct our public s. The Ecole 
Centrale differs in its organisation essentially from that of 
the Ecole Polytechnique, insomuch as it makes no promise 
of employment to its students, depending for its success 
upon the amount and character of the technical education 
it may succeed in imparting to the majority of the students 
that pass from its walls into practical life, and it is thus one 
— recommends itself more to our ideas of independent 
action. 
The only establishment in Great Britain comparable with 
the Ecole Centrale as s metallurgy is our School of 
Mines, which, if it were installed in a capacious building, 
and had other branches of knowledge added to its curri- 
culum, might easily, under the guidance of such men as 
Percy, Smyth, Frankland, and Huxley, be Ler wea ges into 
an institution which would give rise to beneficial results 
difficult to over-estimate. 

In addition to the Ecole Centrale many other schools are 
established in France, foremost amongst which stand that 
of the Conservatoire des Arts et Métiers, where, under the 
able direction of General Morin and of M. Tresca, both 
Membres de |’Institut, an education is provided intended 
for the class of foremen or head workmen of the manu- 
factories of the capital. ‘The students have the great ad- 
vantage of the admirable collection of models and specimens, 
which gives the Conservatoire des Arts et Métiers a world- 
wide reputation. Thecourses are public and gratuitous, 
and attract larger numbers from other classes than those 
for which they are intended ; foreign professors and others 
who take an interest in the progress of technology being 
often present. 

They are besides local schools scattered throughout the 
country, such as the Ecole des Mineurs de St. Etienne, 
intended for managers of mines, where the instruction is 
more elementary and more practical than that of the Ecole 
des.Mines, and the Ecoles des Arts et Métiers at Alais 
Chalons, Aix, Angers, and elsewhere, where foremen and 
works managers are trained. Besides these there are 
Ecoles Industrielles at Paris, Lyons, Lille, &c., and it is 
gratifying to observe the great attention given to such 
elementary education by leading works. 

By way of example I will only cite the instance of Le 
Creusét, where the schools afford instruction to over 6000 
children of both sexes of the population connected with 
those works, and the outlying branches. The number of 
teachers employed in these schools amount to 121, and 
although the information given to the children is strictly 
elementary, care is taken to impart the elements of the 
higher branches of knowledge to those who seem desirous 
and fit to rise to a higher level. 

The Creusdt Works taken altogether form a most in- 
teresting instance of what can be accomplished by patient 
industry and systematic organisation. Situated in a dis- 
trict possessing moderate deposits of coal of an inferior 
character, a meagre clay ironstone, having only a scanty 
population, and without ing the advantage of 
natural means of communication, an establishment has 
been reared chiefly through the genius of the late M. E. 
Schneider, representing an annual production of 125,000 
tons of iron and steel wrought into the forms of rails, 
forgings, plates, and finished engines, remarkable for their 
finish and general quality. 

Some of you will have the opportunity, thanks to the 
kind invitation of M. Henri Suhneidi er, of visiting these 
remarkable works, and your attention will be especially 
attracted by a steam hammer, recently erected there, 
which with its weight of 80 tons falling through a distance 
of 5 metres, is by far the most powerful tool of this de- 
scription now in existence, and does excellent service, I 
believe, in consolidating heavy ingots of steel for the pro- 
duction of steel cannon, Psat fa and other heavy 
forgings. Yet these works de in a great measure for 
their superior ores upon a supply from the coast of Africa, 
and for a portion of their fuel upon the south of France, 
whilst their produce has to pass over some hundred miles 
of railway before it reaches any harbour or important 
market of the world. 

The works of Terre Noire, with which we have been made 
acquainted from time to time by the interesting papers of 
M. Gautier, the chemist of those works, furnish another 
instance of great results produced by a combination of in- 
telligence and systematic management ; and, thanks to the 
invitation of M. Jullien, the managing director of the 
Terre Noire Works, those members of our Institute who 
wish to avail themselves of it will have an opportunity of 
visiting these and other remarkable works of the same 
industrial centre. 

Another section of our body will be able to take advan- 
tage of the invitation of M. de Wendel, to visit a group of 
works in the Meurthe and Moselle district, where an oolitic 
ore is worked not dissimilar in character to Cleveland ore, 
and it will be a matter of considerable interest to those 
more intimately connected with the Cleveland district to 
observe the points of difference in the practice of the two 
countries. 7 
_ The papers presented to us for discussion are of a highly 
interesting character. Foremost amongst them stands that 
of M. J , On the Iron Ore Resources of France,’’ 
from which we shall gather a great deal of valuable in- 
formation regarding the distribution of the mineral weal 
of this country, and the system and methods 
adopted for the production of those highly-finished materi 
and appliances that meet our view in passing through the 


th | proportion of smith’s coal, of 


portion of the Exhibition. We shall have a 
from M. Marché dealing with general of 
another from our 


dealing 
regarding the application of steel, 
own member of Council, Mr. Adamson, aS ee 
series of tests of that material, showing extent it 
may be relied upon in its application to the construction of 
i and for other purposes. 
Akerman will enlighten us on the present state of iron 
— = ee judged pon oh pero oe 
an ere are other papers on 3) su ° 
Périssé, Mr. Rothwell, and Messrs. Thomas and Gilchrist, 
opening up ground for di ion. ’ 
Bearing in mind the important communications just 
alluded to, I shall not venture to take up your time with 
any elaborate observations regarding the iron and steel 
industries of the country you have come to visit, and it 
remains for me in conclusion of these introd 
pow’ to express our high sense of appreciation of the kind 
and hospitable manner in which we have been received, and to 
assure our hosts beforehand that although we stand in 
a certain degree as ri 
rivals of one another amongst oursel 
them animated with that kindliness of feeling, and that 
desire to exchange knowledge and experience which does 


not preclude friendly sentiments, and even admiration on | i 


our part for the achievements of our confréres. These 
cheapening 0! cost of prodaction, 
attainment of fresh starting points in the application of iron 
and steel for the useful purposes of man. 


THE IRON MANUFACTURE OF FRANCE. 
Notes on the mee the Iron Manufacture in 
ance. 











By S. Jornpan. 

THE onthe. Som no’ 
pages a complete or even a summary 8 
eer te in France, time —_ space not admitti 
impor an undertaking on part. 
labours are limited to the production of 0 ee tok. 
of a nature to enable his Egish colleagues, at their first 
meeting in this country, to form 
the resources of its iron works. Such a manual » per- 
haps, serve also as a guide during their visits to the nch 
section of the Metallurgical Exhibition, and to some of the 


extensive works in the provinces. seca? wa ger as he was 
by Mr. I. Lowthian » the late Pregident of the Iron | },, 


and Steel Institute, to draw up this little compendium, the 
author would gladly have devoted more time to it, had cir- 
cumstances permitted, but it happened that he had an ac- 
cumulation of other work just at the moment he should 
have been on this paper. He may add, that in 
the preparation of the follo pages he has had recourse 
to a contribution made by him to the ‘“‘ Révue Universelle 
des Mines,’’ of Liege—a contribution published in 1867 
and again in 1871 under the title of ‘‘ Révue de 1’ Industrie 
du Fer ”’ (Review of the Iron Industry) ; but he has taken 
care to supplement it by details of a more recent date, 
compiled both previously to and during the present Universal 
Exhibition. 
Coat Suppiizs TO Frencu [Ron Works. 

There are several coal- ing districts in France, of 
more or less importance, the principal ones being the 
following : 

1. The Northern Coal District.—This extends over a part 
of the Departments of the Nord and Pas-de-Calais, from 
the Belgian frontier up to and beyond the city of Bethune 
and more particularly in the environs of Valenciennes an 
Douai. Amongst its more important collieries may be 
mentioned those belonging to the Anzin, Vicoigne, Aniche, 
Escarpelle, Lens, Noeux, and other mini i 
respectively. coal series comprises a rather large 


number of strata, generally varying in thickness from 0.50 m. | i 


to 1.00 m. Mention may here be of the fre- 
quent corrugations, which on several points enhance the 
working cost. The district in question is worked by means 
of shafts, which in one case—the Chauffeur pit, near Valen- 
ciennes—are sunk at not less a depth than 650 metres. 
Various kinds of coal are produced, incl 

anthracite coal, smith’s 
able for making coke. These coals vary 

cinder, and the like observation applies to the coke pro- 
duced. Two kinds of coke are paths in the Department of 
the Nord, viz., the washed coke, containing 7 to 8 per 
cent. of cinder, ‘and the unwashed, containing 12 to og = 
cent., and sometimes more. This coal coun has 
advantage of ing a great number of railways and 
canals in connexion with the Seine, Marne, and Meuse, so 
that its products are conveyed a considerable distance. 

2. The ty fe District.—This district occupies 
a.portion of the ment of the Saéne and Loire, 
between Autun and Charolles, its Bessa sve being those 
of Blanzy, Epinac, and Crens6t. ere are but few stra‘ 
and those o! varied characteristics, the thick- 
ness being not ey ee while the seams 
are worked by means of s sunk to a depth of 250 or 
300 metres or more. At Blanzy two great seams are 
worked, 5 to 15 metres in thickness, with no incline ; 
at Creusét there is an almost vertical layer, of an average 
thickness of 8 to 10 metres, and at Epinac a special pneu- 
matic apparatus is at work, the shaft been some 700 metres 
se coe ip ees ete 
un a change at Au (?), w! ii mes very 
flammable and, to a certain extent, for coke, with- 
out, however, being really a fat or smith’s coal. 
small kind has to 
with 12 per cent. cinder. 
for carbonisation, except 


when mixed with a 
the St. Etienne class. 








* Read before the Tron and Steel Institute: Paris 


vals towards them, as we stand also as | i 
ves, we come among | Ni 


, not only to the | Gier 
chiefly to the 


propose giving in the following | Ty. 
tatement of the iron 


a tolerably exact idea of | ; 


uding close-burning 
emi-coal, and smith’s coal, suit. | hood. 
also as 


3 


tomer Der = meant Wee > ’ 
canals forming junctions the Loire and ¢ 


overlaid wit matter not unfrequently to 
extent of 25 cent. or more. The coal here has to 
washed in to obtain such a kind of coke 


which is but of little density, L 
12 per cent. cinder. The district is mainly 
disposed of to the inhabitants of the neighbourhood, but it 
also finds an outlet in the direction of Bordeaux, thanks 
the Orleans Railway, andto the navigable rivers the Lot 
and the Garonne. 

6. The Alais Coal District.—This ranks as the third im- 
portant coal district in France, and is situated in the De- 
partment of the Gard. The principal se are those of 
Grande-Combe, the Portes, the Alais, Bességes 
either by shafts or by a ty galleries. The 
in extent (from 0.30 metres to 2.00 metres in 
= “ays sundry 3 bp of coal, from 

the flaming —passing over 
half-rich — pene for coke. 
superior as rega’ 
one to — - the Loire : 
cerned. e of good 
is made from the pea 


s 


A 
: 
F 
; 


ron ce we the a i 
supplying two or three smelting works 
_In the east of this country the Ronchamp coal formation, 
of the acts Sohap, famsidios 0 cobtales oneaiiie Chie be 
ranche Comté Iron Works. In the south-west the 


, particularly those! near the . 
pit (Heinault) produces coal fit for 


Some small ‘collieries are also found here and there—as, 
for example, at the Mure Works, Isére—to which, how- 
i is to be attached in a 
Fituite ox’ brown soai ta the Depisionane 36 tte 
or ’ 
ccd Bouches a Bhoas, but those deposits are not m 
Gols aaa coke is 
e 8 y no 
i es of g the im a R 


é 
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the collieries. i coal is not employed in metal-; turned to some account in the blast furnaces of the never have entertained a demand 
Spent memes. cost of coke varies from 20 francs to sciptnarehees, es on a trifling scale. on your precious time, egret Sea PT 
27 mp pentenak Sp to the cleanness of the Jn the other hand, are important de- | asked Mas ta he ends eee ian WA 
article and the of the bed. posits of spathic iron in the Alps and Pyrenees. society. 

In addition to the fuel from French collieries, the French | The sparry or spathic iron worked in the Department of ie Se Teaeane Vanes tar cong i wats of modern 
metallurgical works import coal and coke from foreign | the Isére, has for many years past been s to the | iron manufacture, it must in the first place be pointed out 
countries, as, for example, from England (the cargoes being | few and unimportant works scattered up down that | how the cinder-free ingot, iron and steel, is always more 

at the Channel and ocean ports), as well as|slope of the Dauphiny Alps ; but it is only recently that | and more supplanting the old cinder-mixed wrought iron. 
from and—vid the Belgian Westphalia. | patiently conducted researches, over a of several | This as is well known, derives its real o from 
I might even name an establishment in the south-west of | years, have demonstrated the importance of the great | the time o Mr. Bessemer’s grand invention, w mar 
France which receives its coke, vid Rotterdam and Bor- bed at Allevard, of which Maser. and Co. are | an epoch in the history of the iron . This important 
deaux, from the Ruhr carboniferous district (Essen in | now the pro change the yastane Sas Sine Beds. Seanenay. 
Westphalia). The Allevard ore, found in large lodes in the talcky the inution in the cost of fusing iron and steel, whic 

PaSeeee saaebem Cho cal pradaction of Feeney ang be schistus, comprises several » Varying in colour from | has been placed perenne reg de g tay cation 
set down as f. white to red, according to their more or less advanced | of the so-called regenerative principle by our honoured 

stage of decomposition, and in a more or less perfect ident, Dr. Giecetad. For, as we all know, it is not 
tons. erystallisation—either as Maillars ores, or ores with large | enough that crucible steel can by means of this furnace 

Northern coal country, about “ 6,550,000 rhomboidal crystals, or Rives ores, that is to say, ores with | be made more cheaply, but the Siemens furnace itself has 

Burgu ” ” oe 1,250,000 a more conf stallisation. The ore ye is a | also realised long-cherished hope of being able, without 

Central ” ” ° 1,175,000 pins = Pa wer rps jem manganese lime, yp the help of the costly crucible, to melt steel and iron. 

Loire ” ” “ 3,300,000 wherein the iron inates, Open-hearth metal may be said to have celebrated its 

A ” ” oe 700,000 silicious gangue. It is almost entirely exempt from hi baptismal ceremony just at the ne Paris Exhibition, when 

‘ ” ese 1,800,000 phorus. The analysis will be given further on. Accord- | it was named, after its first maker, Martin Metal. The 

Various districts ” 2,225,000 ing to Mr. Schneider, the ores contain in their crude state | Bessemer manufacture, though then ten years old, may 

Total 17,000,000 32 per cent. iron, and 2 per cent. to 6 per cent. manga- be said to have been at the same time in its childhood ; 


"Belgium, and W 

the annual coal a ae England at 
136,000, Se ee ne eens Se. pee Sy we find 
that it is eight times larger than that of France 


InviaEnous Frencu Iron Onzs. 

It is not easy to describe, in brief terms, the resources of 
France, with Sahevdiane to the above product, inasmuch as 
clthough. numerous "eno m Geet rently dine 

numerous are grea 
hilst they are also of but fittie i importance com with 
those of England or Scotland. Except in the solitary case 
of of the great oolitic poe og in the east of France, there 


disseminated, 


are no oe Bi maghy feeding any considerable 
number of a large scale, as the black- 

band of Scotian, i red apes y Pe a of the e Country, 
the carbonated ore of Cleveland, &c. The author of this 


paper, yy will proceed to point out the principal 
sources, and dy Tea pe he Dy wpeeeny to their nature, 

erring the local grouping of the same until he comes to 
bas of the iron works of his country. 

A. apne and Oligistical Ores.—Ores of this kind, 
w re are no ay or working bearings in 
Great Britain, abound little in France, and in tact 

are of no great importance as feeders for smelting 


woe stopping to refer to the search after, and the 
herto somewhat feeble aienate ~* work, the magnetic 
sa tage wan oe pare oom of se and Provence, we 
ve y to point ont, in present stage of our inquiry, 
neu thy certain ores in the Pyrenees, the most 
+ being such as are snpplied to the blast furnaces 
Daanntenten $F Hn Carer a Len Devken oh Eagmesenh. 
alternating with thin strata 
of mica schist, and resting on the primitive granite. They 
are magnetic, yield 56 per cent. of iron, with a certain 
proportion o! of manganese, and contain no appreciable 
quantity of surphur or phosphorus. 

Magnetic or o ores are found elsewhere in the 
Department of the Arriége popenianly a Rivernert, near 
St. Girons, in the so-called V iée de Vie of Essos ; also in 

Eastern Pyrenees (De ent of the Orien- 
tales), around Mount m, in the Val d’Andorre, but 
no bearing can be specially mentioned as of practical im- 


2. Red Hematites.—The most considerable deposit of 
this kind of hematite is in the Yay pak vag of the Ardéche, 
near the towns of Privas and La Voulte, and it is supplied 

to to the respective blast furnaces of the Horme, Terre Noire, 


RES 


La Voulte, and Bességes Com This bed—an exten- 
sive one—is formed by strata een the lower oolite and 
the super-liassic marl. The ore varies in c' ter, from 


hematite, with a conchoidal facture and of agate- 

texture (containing 56 per cent. of iron), to the 
schistous and oolitic hematite, with only 30 cent. It 
unfrequently somewhat sulphurous, 
slightly phosphoric, as demonstrated by analysis. 
ore its chi worked of Veyras, 
Voulte. The production in 1873 amounted 
and probably thére has been no increased 


a red hematite, in layers, is worked for 
mines, but the bearing or bed is but 
a eg a pare It is of a pure kind, with a quartz 
srnees, ond yields on an average 40 per cent. of iron. 

e Pyrenees w 
ale ie ateeeics being omen tarehdiion and tqounp oon 
of that mountainous region, but the author has no special 


know of of those deposi 
S Cethen cla Ore Thneetrenieliccce,'to abundant 
in Great Britain, either in the form of the claybands and 


of | about. 


© find also red hematites in connexion | Willingly admi' 


nese, with only 0.02 aboat cent. phosphoric acid. When 
roasted they =~ nt 45 yn cent. iron. 


On the Savo: are eek ig de. St. say 2 
a'Huitidves lodes, niso in talcky schist 


Messrs. Schneider rr Got These ores poeta ad te these | tha 
veins are quite similar to the Allevard ores, only that they 
are, perhaps, of less rich quality. 

The aut r of this paper has not been able to ascertain 
how many tons of spathic ores can be supplied at present 
from the Allevard and St. George’s mines, as well as from 
some others in the same district, but in 1873 the quantity 
was under 15,000 tons. It may be observed, however, that 
the extensive works at were not then commenced. 

The Pyrenees abound in excellent spathic iron, as well 
as in so-called soft mines (soft ores), formed by the decom- 

ition of the iron car in question. Unfortunately 
or industrial — the deposits are for the most part 
too far removed from any cheap means of transport. 

In the direction of the ocean, and in the Department of 
the Basses Pyrenees, are found the Barburet and Bidasson 
ores on the Spanish frontier, but they are not worked to 


oa oo f the Eastern P. 
n the of the Pyrenees 
Orientales), on the contrary, considerable AL pee are 
— on the slopes of Mount Canigon, on the Mediter- 
side. The principal are at Thorrent and Sahorre, 
Seleuging to Messrs. Jacob Holtzer and Co., and at Fillols, 
as aes Mr. | alleen a last-named mine 
chiefly » obs sent cscbiuaine: These excellent 
ores, free from hy and ae, contain from 45 
per cent. to 55 per cent. iron, and from 2 per cent. to 4 per 
cent. manganese, with a e ew vb is not unfrequently 
fusible, per se. Notwit lee, they are 
roasted in the works of the mf abt ood, and even 
buddled by exposure to the rain during two or three 
months. In 1873 the Department of the Pyrénées Orientales 
supplied 60,000 tons, but at present that quantity may well 


have doubled. 
(To be continued.) 





THE MANUFACTURE OF IRON AND STEEL 
On the most Recent Advances in the Manufacture of Iron 
= Steel, Judged on the Ground of the Paris Ezhi- 
ition.* 
By RicHARD AKERMAN. 

As international exhibitions have of late followed so close 
on each other, it is natural t the discoveries and inven- 
tions that can be made in the interval between each and its 
successor are not numerous. The technical literature too, 
especially that which is concerned with the manufacture 
of iron and steel, has in the course of the last fifteen years 
been so developed that nearly all improvements are early 
after their introduction found in a number of 
trea ween This has been conspicuously the case since the 

undation of the Iron and Steel Institute, which I now 
have the honour of ad and which has been 
beneficial in so high a degree to ‘at branch of metallurgy 
to which its attention is more particularly devoted ; for at 
its meetings, as is well known, the most pressing nestions 
affecting e production of iron and steel have Toon dis 

cussed with eminent practical knowledge from every point | } 
of view, and many facts only Meee. to the manufac- 
turer, and of which, without intervention of this excel- 
lent Association, mankind would at most have had but a 
faint idea, have been, — to your Transactions, dissemi- 
nated over the w hole world 


In this connexion I must also ask to be allowed to point | Gesellschaft 


out another advantage which this Association has brought 
Ten years ago there still prevailed at many iron 
and steel works a very great reluctance to open their 
doors to ow and many an establishment which now 
its strangers was then, if not altogether shut, 
at least not accessible in the same degree as now. Who 
ee deny po the opinions Sichgakes Pte emeers 
con ina degree to bring t thisc ? 
and further, that | the facilitated access to iron and steel 
works has greatly promoted a general knowledge of the 
latest advances and improvements ? A certain result, 
however, of all this is, that an iron metallurgist, who has 
properly kept pace with = times, can now scarcely t 
that an in ee can produce an 
altogether new to him within its walls. Neither for this 
reason ought it to be iyo even me, that I should have 


ppenetiding new to say to you, even with all the resources of 
that on the Champ de Mars ars behind me. Indeed, I would 








* Read before the Iron and Steel Institute: Paris 
meeting. 








and though much railway material of Bessemer metal “— 

shown at that Exhibition, the opinion of its 

yet so little established, that there were works which, ake 

the pai ve appellation ‘cast steel,” sought to conceal 
ucts were manufactured by the Bessemer 


oe id 

How different is the aspect of affairs to-day, after an 
interval of only eleven years! Although many a Bessemer 
works now employs materials inferior to those then used, 
none seeks any lo’ to con its Bessemer manufacture, 
but with pride exhibits its Bessemer rails, which, as is well 
known, are now in process of completely supplanting rails 
of puddled iron; and one can form some idea of the 
completeness of "the eee ae for rolling Bessemer 
rails, by inspecting th from Seraing, 55 metres in 
length ; from Charles Cammell and Co.’s, 43 metres; and 
Brown, Bayley, and Dixon’s rail, 130 "ft. long, rolled 
direct from the ingot without intermediate heating. 

Sweden had, in , already, at the Paris Exhibition of 
1867, shown the finest razors and other similar wares of 
Bessemer metal, and in the manufacture of cutlery in 
Sweden this material is now almost exclusively employed. 
Styria had likewise then to offer beautiful work of em- 
bossed Bessemer metal, but these cases formed at that 
time rare exceptions, depending on the special goodness 
of the ores which were employed in the Bessemer manu- 
facture of those countries. For some time Bessemer metal 
was almost exclusively confined to the manufacture of rails 
and some other descriptions of railway material. The 
Exhibition of 1878, on the contrary, affords clear evidence 
that Bessemer metal is now in most countries employed for 

purposes for which only a ~~ years v2 it was not 
pe we 4 considered sufficiently good. It appears also to 
ave already become v evident that the. former only 
too prevailing view that Borders metal must necessarily 
be inferior to other ingot metal, only resulted from certain 
Bessemer works whic produced both Bessemer and open- 
hearth metal, employing for the former more impure 
materials than for the latter. Where similar materials 
are used in each case, the ingot metal may be as good from 
the Bessemer converter as that from other sources. In 
other words, the quality of the ingot metal is not so much 
dependent on the methods, mer, Siemens-Martin, or 
crucible melting, as on the purity of the materials, and 
the care with which the products are sorted according to 
their degree of hardness. 

To sum up here all the purposes for which this Exhibi- 
tion proves that Bessemer metal has been employed would 
7 us ks = the compass of this short paper, but it is 

a ba ire int out some of them. Thus in the 
renc division bel and Turbot exhibit heavy chains, 
welded in the common way, made of Bessemer iron from 
La Société des Forges de }énain et d@’Anzin. In the same 
way, Ernest Deryaux-Ibled ‘manufactures railway wagon 
couplings, screw-bolts, and other similar articles of 
Bessemer iron, from ‘the Bessemer works just named. 
Further, not only several French makers, such as David, 
povnctw a Doremieux Fils et Cie., and the Société de 
 wcmag Fourchambault, but also Brown, Payley, and 
ixon of ar ype have exhibited heavy Bessemer chains 
—a weld, produced on nearly the same principle as has 
been pod» ed for lighter chains, as dog-sonplings 
such like. Compagnie des Fonderies, Forges, et 
Aeiéries de Saint Etienne exhibits Bessemer rings for 
cannon. Similar articles, we learn, are also produced at 
, whose beautiful display, like Pha? others, as, 
ce, those of the Oesterreichische Staats Eisenbahn 
in Hungary, and Demidoff in Russia, compre- 
hends good bdiler plate of Bessemer iron. boiler 
we bee was also exhibited by the West Cumberland Iron and 
ome and to gre an idea of its good quality, a 

large hole by the help of dynamite been driven through 
ie ieee of the plate without its being possible to see 
that any portion of the plate has been wrenched away by 

the violent explosion ; for the hole is bounded by 
oe ae been bent out at right angles, but have FF been 

rm 

Both the evenness and excellent quality of the Bessemer, 
as well as the Siemens-Martin plate, and the very great 
superiority of both over plates of puddied i hag are seen 
Getcea rae Sas eee oe 

erncon whi ows that nny when 
tested with a falling w ht, withstood from to nin 
blows from a height of : 4.5 metres without the least failure ; ; 
while the Swedish iron plate only withstood four to six blows 


for ins' 


of the same ‘ht from sy height of 1.5 metre, or 2 
third of the ie i pir gy Bi, Farther, 
these tests, wit 

least sign of fracture a 


eight, the buckling before the 
ng weg millimetres to 160 milli- 
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metres, while the Swedish plate of puddled iron never 
mitted before fracture greater buckling than 104 milli- 
metres. Nevertheless, the Swedish iron plate was, as 
such, of very superior quality, for tests, made with the 
same falling weight, of best best Staffordshire and best 
Yorkshire plates, showed that the former gave way at the 
first blow from a height of only one metre, while York- 
shire plate at the utmost withstood three blows from a 
height of 1.5 metre, and showed in that case a buckling of 
68 millimetres. 

When the height of fall of only 1.5 metres used for the 
puddled plate was employed for the ingot plate, the latter 
withstood twenty-five blows, while, on the other hand, the 
weight at the first blow passed through even the Swedish 
plate of puddled iron when the fall-height of 4.5 metres 
used for the ingot plate was also employed for it. Tests 
were also made of the ingot plate with a fall from a height 
of up to 9 metres, when it withstood before fracture three 
blows with the same buckling as in the case of the lower 
height, also before fracture. 

tes of Swedish iron made on the Lancashire hearth, as 

ight have been ex beforehand, appeared in respect 

to its qualities to lie between those of puddled iron and 

those of ingots, inasmuch as it was much better than the 
former, but far inferior to the latter. 

The ball used as a falling weight in all these tests had a 
weight of 872 kilogrammes, spherical in its lower end, and 
a diameter of 253 millimetres. The interior diameter of 
the iron foundation to which the plates were fastened 
during the tests with 36 rivets in a double row was 537 mil- 
Jimetres. The diameter of the falling weight was thus to 
the diameter of the part of the plate ex to buckling as 
10 to 21. All the plates were 9 millimetres thick, and 
1 metre in diameter. 

These oe. besides, show how enormons is the 
influence which the content of phosphorus exercises on the 

wer possessed by iron of resisting blows; for the main 





broad, weighing 26,550 kilogrammes. This was Besides and ferro-manganese, they are manu- 
duved by piling and welding together an amber Her gy for steel for puddling, as 
of iron bars. Besides not only two Swedish exhibits, | well as Bessemer and » along with —— 
but those of the Oesterreichische mn | is employed in charcoal pig in 
Gesellschaft and others afford the clearest evidence that, if | Comté forges, and pig for malleable castings. 
the tages metal is only of sufficiently pure quality, it is (To ) 

ible to weld completely, not only the softest qualities, 


"Thewioe + produci wee med ne 5 pling and welding 
e idea of producing armour ry 
together ingot iron, instead of ing it of a single large 
ingot, is Eek in tha door thas if thane bo ony tateabee 
the Saal the whole of the plates made from it would 
thereby be rendered unserviceable, while, on the other 
hand, when many different layers are welded together, a 
defect occurring in any of them would not have so great an 
influence on the plates. The maker of such _ plates is, in 
other words, influenced in this point by the same fear which 
leads to rings for cannon being p 
together of spirals, instead of making them in 
common way for tyres by the punching and rolling of an 
ingot. In the same proportion, however, as greater ex- 
perience and care lead to (geae d success being attained 
in producing more reliable ingots, the more complex 
method of piling and welding ought to be less frequently 
used. In any case, the series of experiments on plates 
above refe’ to as included in the ibit of the Swedish 
Iron Board, are in my opinion so conclusive as to the 
superiority of the ingot plates over the puddled plates in 
the case of violent blows, that there can scarcely be any 
doubt but that soft ingot iron will, in course of time, 
completely replace puddied iron for armour plates. The 
difficulty is to find the right d of softness and to learn 
ey to handle the less eas maser iron. 

e largest armour plate which the Paris ibition has 
to offer is of puddle iron, made by Marrel Fréres, and 
has the following dimensions: 1 h, 4.250 metres ; 


breadth, 1.600 metres ; thickness, 0.715 metre ; and weight, | to 
kilogramm 


ifference between the chemical composition of the different | 38,022 


puddled plates lay in their contents of phosphorus, for 
while the Swedish — plates contained only 0.016 to 
0.021 per cent. of phosphorus, the percen’ in the York- 
shire plate was 0.094, and in the Staffordshire plate, 0.203. 
In addition to this difference in the content of phosphorus, 
there is also in the Staffordshire plate a larger quantity of 
silicon, or mee md of cinder. 

No ‘proper difference between Bessemer and Siemens- 
Martin plates could be discovered in the course of these 
experiments, which comprehend both complete analyses and 
tension tests. Yet it almost appearsasif the Martin plates 
have a somewhat greater ductility than Bessemer plate 
with the same content of carbon. 

is is also confirmed by the numerous and complete 
tables of breaking and other tests included in the beautiful 
exhibit of the Oesterreichische Staats Eisenbahn Gesell- 
schaft. From these it appears to follow that the Bessemer 
metal made by this vase ge d at Reshicza has, in general, a 
somewhat greater tensile strength, but, at the same time, 
also less ductility, than Martin metal of corresponding de- 
grees of hardness from the same works. These differences, 
however, probably depend not so much on the method of 

uction as upon a trifling excess of the contents of 
poemhores and silicon in the Bessemer over the Martin 
mi made from materials of equally good quality. 

The Siemens-Martin lends itself more readily than the 
Bessemer process to the production of and heavy 
pieces, inasmuch as there is naturally much less difficulty 
in simultaneously melting in several large Siemens furnaces, 
for which no blast is required, than in blowing in at the 
same time several Bessemer converters. This is also the 
reason why the Coe des Forges et Aciéries de la 
Marine et des Chemins de Fer, which uses Bessemer metal 
for its smaller cannon, makes the 
metal. The aan ingot which is to be found in the Ex- 
hibition was probably, from the cause just named, made by 
the Siemens-Martin process. For Creus6t shows in its 
splendid and well-filled exhibition pavilion a representation 
in natural size of an ingot made in this way weighing 
120,000 kilogrammes. The t actual ingot which is 
shown is also made by the same process, and is to be seen 
in the no less beautiful exhibit of the above-named Com- 
pagnie des Forges et Aciéries de la Marine. 

Siemens-Martin iron is, as is well known, employed to a 
greater extent than Bessemer for awd axles, and other 
nice purposes, of which also the Exhibition yields such 
numerous specimens that it is per! unnecessary to notice 
any separate examples. I therefore confine myself to 
pointing out how, among others, both the above-named 
works, the Compagnie des Forges et Aciéries de la Marine 
and des Chemins de Fer and Creus6t, use Martin steel for 
rings and tubes for cannon, and Martin iron for heavy 
armour plates. John Brown and Co. and Charles Cammel 
and Co. also exhibit heavy armour plates, consisting partly 
of ingot iron, for these plates are not exclusively made of 
it, but consist of about half of puddied and half of ingot 
iron. The plates are said not to be welded together in the 
common way of thick puddled and ingot iron laid upon each 
other, but we learn that the union of the different sorts of 
iron is brought about at the former works by casting fused 
iron over a properly-heated puddled iron plate provided 
with a high iron border, while Cammel es his double 
= by melting down the ingot iron in a furnace whose 

ttom, so to speak, consists of the puddle iron plate, and 
then — cool together. Both these processes are, 
of course, finished by rolling. 

The methods of working just described, as well as the 
fact before referred to, of er chains without and 
with weld, certainly prove the groundlessness of re- 
hended difficulties in the welding of nat iron, 

a armour plates even can be produced of open-hearth 
metal, by piling and welding together in the way commonl. 
used for puddled iron, is, however, shown by the Com 

des Forges et Aciéries de la Maaine, which, along with its 
ingot plates, made each of an ingot, also shows an armour 
alate 0.56 metre thick, 4.20 metres long, and 1.42 metre 


larger of open-hearth 





/ es. 

As we have now seen not only how soft ingot steel, but 
in recent times even soft ingot iron, more and 
more to take the place of wrought iron, it may not perhaps 
be out of place to point out in a few words how it has 
become possible to produce this soft ingot iron which has 
shown i to be so superior. 

There are, indeed, some excepti Bessemer works, as, 
forinstance, Westanfors in S n, where without any extra 
addition the softest iron can be made without its suffering 


from any red-shortness, and this, as is well known, ismore | 8°” 


easy of accomplishment in ion as the pig iron em- 
ployed contains on the one hand more manganese and on 
the other less sulphur. If a product free from red-short- 
ness is to be obtained, however, it is in necessary, 
at the close, not only of the Bessemer, but also of the 
Siemens-Martin , to add aniron more or less rich in 


process 
manganese, and the quantity of manganese added must | her 


indeed be ter in the same proportion as the product is 
desired to be softer or poorer in carbon. saa 

This was the reason why Bessemer and Martin iron of 
proper softness could only be produced exceptionally until 
there was X supply of iron eo c —< rich in man- 
ganese. For as com s of iron and manganese com- 
monly contain more t 4.5 per cent. of carbon, no great 
quantity of such a compound can be added, even to the 
iron poorest in carbon, without the content of carbon in the 
final product wang so great that it ought not to be 
counted as iron but as steel. As now, as has been stated, 
an addition of manganese, the amount of which must be 
ascertained in every separate case, in order that an ingot 
motel decurburetel to 6 certain degre shell be free of p04 
shortness, it follows that the er in manganese the 
added substance is, the less of it requires to be used, and 
the less carbon according is carried into the final product, 
or, in other words, it can be made the softer. ; 

This was already seen by several persons in the middle 
and towards the close of the decade 1860-70, and in par- 
ticular, Mr. Kohn sought by articles in ENGINEERING 
to draw the attention of the makers of Bessemer and 
Siemens-Martin metal to Be Bee ge ag of using the 
iron compounds then consi rich in manganese, 
as containing 20 to 30 per cent., which were manu- 
factured by Mr. Henderson at Glasgow in 1866 and 1867. 


This advice, however, was fruitless, and the manufacture South A: 


of ferro-manganese soon came to an end from want of de- 
mand for the product. The matter, however, was 
soon taken up again by Terre Noire which, thanks to its 
eminent engineer, Mr. Walton, understood better than 
other Bessemer works, the advan which more manga- 
niferous iron compounds were calculated to confer, and 
nn oy Pthe ufacture of f nganese 
t for man ‘erro-mal e 

Since Terre Noire took the matter in hand the methods of 
producing this article have been rapidly improved, so that 
very soon ferro-manganese made in a Siemens furnace with 
from 50 to 60 per cent. manganese was offered for sale. The 
process of manufacture was still, however , and the 
roduct therefore dear. The 2 pm on the o hand, 
ell rapidly, when, by the help of regenerative heating 
apparatus of the Siemens-Whitwell or Siemens-Cowper 
systems and very basic , Suecess was attained in 
producing in coke furnaces ferro-manganese compounds, 
with over 80 per cent. manganese. Of the extension 
which the manufacture of yey oe in the blast 
furnace has since undergone, the ition gives a good 
idea, inasmuch as specimens, with more than 70 per cent. 


i tilise on 

scale the rich and ores in which the coasts of 
AS Hcdseecvnnsin ore so Ath, and which have become of 
80 great importance for the 


uced by the welding 
: agg th 


not only Henderson’s but also Prieger’s | 


lanl teen diochagel 





French iron manufacture. i 


FOREIGN AND COLONIAL NOTES. 

Rails in France.—In 1867, 140,621 tons of iron rails 
and 10,967 tons of steel rails were made in France. 

i peter in 1877 was as follows : Iron rails, 
48 tons ; steel rails, 136,549 tons. 

New York Elevated Railroad.—The New York Elevated 
Railroad Company has begun to extend its road 
Ninth-avenue above Fifty-ninth-street. A large force 
men are at foun: 


z 


on to the Harlem Tie choos tek nella The 
charter ts the right to build the road on any avenue 
ubab Hethavcenn. Surge are now made in 
order to ascertain the most feasible way of running to 
Manhattanville. The road above Fifty-third-street, or 
Ninth-avenue, is built in conjunction with the etropolitan 
Elevated Railroad. as Ngo gr teers regen = gpbee ye 
will be running to Eighty- in early part of 

the autumn. 
Coal in Germany.—The uction of coal in German 
1 aboot ne 050 


ployed for some time to come. 


Tram Cars Adelaide (S.4.)—The present 
stock of the Adbinide and Suburban 7 ‘e 


eight cars, capable of sea’ 16 , and four 
ones Remand fon 40 eee Lg egy ey 


appearance. 
roof. All of them have large 
so that little time need be spent in picking up and 
areas. Six and two double cars have 
ord for the N Adelaide Tramway. 

American Windmills for New Zealand.—The barque 
Signal, which recently cleared from New York, has among 


mill 
resumes its motion if the water is drawn off. Not 
only are the fans self-adjusting, but are brought u 
to receive the force of wind in proportion to the work 
eeeeate — ee Materia | 
pumping from per ute to 
per minu' spelen te dovetnen Cuba and South 


ernment 
sign in reference to the new cable, 
it is ramoured that a member t ee 
South Wales Government will visit a 
to ol the concurrence of that Government in the 
project for the duplication. 

Locomotives in Belgiwm.—It is that contracts 
a gga locomotives for the Belgian State 
ways. 


Belgian Iron in England.—The quantity of Belgian iron 
hi, to E the last three 
fllom : 1916 S708 teas; 1876, 96,752 tons; and 18 " 


Coal Mining in Nova Scotia.—The Nova Scotia 
ceased thske sas fer sos apdoass, 


The manager, Mr. White, is about leaving the province, 

Seay Reval epeamierset ie heme 
A a 

but the : 

is no 


prot im continuing mining operations, 
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TIMBER, DEALS &e. 
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COAL MINING AT THE PARIS 
EXHIBITION.—No. VII. 
Tue ANZIN MINING Company. 

Tue Anzin Mining Company is the largest asso- 
cation of its kind in France, if not in the world; 
the extent of its concessions, which are all collected 
in a single group, covers an area of 69,300acres. It 
produces annually more than 2,000,000 tons of coal, 
and employs 15,000 workmen, of whom 12,000 are 
engaged in the mines and 3000 on the surface, and it 
possesses facilities for producing from six to eight 
millions of tons annually if the demand existed. e 
company in its exhibit at the Champ de Mars has 
endeavoured to illustrate the seams which it works, 
the varied qualities of coal it produces, and the 
different modes of working and of extraction which 
itfollows. The exhibit comprises two portions. We 





the surface. These oa; yn (a) locked safety 
lamps (system Dinant) ; (4) iron coal wagons; (¢) 
high speed coal wagons; (d) wooden ed 
wagons ; (¢) samples of permanent way at the bottom 
of the mine; (/) drill (system Anzin); (g 
Farcot’s servo-motor as applied to the shaft 

No, 2, seale one-fifth ; (4) balanced cage—Cousin 
system—applied to the Amaury shaft to a scale of 
one-fifth ; (¢) model showing the mode of working 


the cage. 

8. Plan, section, and elevation of a forge for 
burning the hard poor coal of the company. 

9. Albums showing the plant ownba be the com- 
pany in 1812 and in 1820. 

10. Apparatus for tipping 10-ton wagons for the 
discharge of coal. 

11. Specimens of coke and briquettes manufactured 
by the company. 





Td ae en 
and their diameter is 19 ft.8in. (3) — - 
dependent staging to receive the guides and timber- 
ing at the surface. (4) An hoisting engine 
placed at the level of the ground for the maintenance 
of the shaft, and also to used in the event of a 
break down with the main engine. The engine is 
horizontal, with cylinders 144 in. in diameter, and 
23 in. stroke, and it drives drums 13 ft, 1 in. in 


‘diameter, which are mounted underneath the larger 


pithead staging. These drums are mounted on a 


shaft prolon to the pit by a quest 
eyed eye tet Ad by which 
a ral movement can be given to the drums 


to lead them into the proper position for hoist- 


ing when it it is desired to employ this omeg: | i 
machine for that purpose. The engine house 
adjoins the building just referred to; it has also 
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may first mention a series of general information 
with a relief plan of one complete section of its 
operations. This relief plan forms the princi 
and most remarkable part of the collection, and is 
in fact the moat striking exhibit in the collection of 
French coal mining. It is to be regretted that 
this useful model did not find a place in one of 
the main galleries of the Exhibition, but has been 
relegated to a comparatively unfrequented annexe. 
The following is the list of the objects collected by 
the company. 

1. A general map toa scale of ios of the eight 
concessions of the association occupying the area 
above stated. 

2. A cross section toa scale of _ passing through 
the Bernard shaft. 

3. A cross section toa scale of sao passing through 
the Thiers shaft. 


4. A collection of drawings and sections, the 
latter taken at intervals of 1000 yards, and drawn to 


1 
a scale of AY 


5. Samples of the different classes of coal ex- 
tracted, with complete analyses. 

6. Diagrams showing the gradual development of 
the produce since 1757. 

7. Collections of tools and implements employed 
by the workmen at the bottom of the mine and on 








There is besides, the large relief map or model, of 
which we spoke above. This model shows an ex- 
traction, a service, and a ventilating shaft, and with 
the exception that the thicknesses of dead ground 
between the seams are much contracted for want of 
— everything is complete and shown to scale, 

nm the surface are buildings, winding and other 
engines, and below is a coal seam being worked. This 
latter of the model shows the configuration of 
several of the coal seams, with the surrounding rocks, 
and gives examples of various accidents—folds, 
faults, &c., which interfere with the successful work- 
ing of the northern coal basin of France, Figs. 1 and 2 
on the next page indicate the surface and under- 

ound arrabgements respectively of this model. The 
ollowing classification will fully explain the different 
portions of the model which represents the installa- 
tion of the Renard shaft at Denain. The plans 
show at A the extraction shaft, 14ft. in diameter, 
with tiniber guides 73, in. by 64in. The cages can 
accommodate eight wagons, arranged on four stages, 
each receiving two wagons placed end toend. It is 
not yet provided with any safety appliances. The 
cables are of steel. In draini ing shaft, tanks 
are substituted for the coal trucks. The pithead 
building is shown at B. 1t contains (1) two land- 
ing stages, one on the ground level for water, and 
the other 23 ft. above for the coal. (2) The staging 
and head pulleys, the latter are of iron, and of the 
same type as those employed at Mariemont; the 





the same height. It contains a vertical winding 
engine constructed by the Quilacq Company of 
Anzin, on the of the engines of the Mariemont 
Society with variable cut-off on the Guinotte 
system. This engine is provided with a Farcot’s 
servo-motor, and a model of this latter, one-fifth full 
size, is shown at the side of the engine; the following 
are the se dimensions of the winding engines : 
stroke 


‘The diameters of cylinders and 
of pistons Bes jes ‘os 59 in. 
Horse io 8 vif oh vie ios rye 
Diame r rake pulley eee. eee = t 
» Pa linder .., 153 in. 
Outer diameter of dram . 28 ft. 74 in. 
This engine is capable of 


Sn Pa tons per hour 
from a depth of 300 ft. The boiler house is shown 
at D. This building is 113 ft, long and 57 ft. 43 in. 
wide. It is divided into four bays of 27 ft. 10 in. 
each, It contains ten boilers, which supply steam 
to the whole of the machines both on the surface 
one the writen of the por te boilers He 
y two speci on system, 

to the right and left of the boilers. These latter, 
which have two internal flues, are of the following 
dimensions : 

Diameter of outer shell oe eee eee 6 ft. }in. 

‘ internal flues os = ooo | OAD An, 
of boilers ane oer oo“ oe 31 * 6 in. 
Total heating surface... 


+» 753 8q. ft. 
8 sili... ‘cane «+» S68q. ft. 
The foot employer 6c" hashing thee bolle bs 





four-fifths of poor and one-fifth rich soft coal. 
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Before entering the cylinders of the engines, the 
steam is | d into a cylindrical chamber 52 ft. 6 in. 
long, and 47 in. in diameter, This receiver is placed 
over the main collecting flue of the boilers, and is 
heated by the products of combustion passing 
through it, Openings in the top of the flue facilitate 
this. The feed-water is heated by the exhaust steam 
of the winding engine, in a special tank. The 
chimney is shown at E; it is 169 ft. high, with an 
interior diameter of 8 ft. 6in. at the top. The 
model exhibited by the Anzin Company shows four 
stalls or chambers complete and provided with the 
appliances of mechanical hauling which the com- 
pany has applied to the Thiers and Réussite shafts ; 
the stalls F shown in the plan are divided into 
two parts by a central heading ; they are served by an 
inclined plane AA, which brings the coal wagons 
from the upper stalls to the lower gallery L L, form- 
ing a part of the main gallery gq, in which the trac- 
tion is effected by a system of mechanical hauling with 
a tail rope. The stalls G, which are represented in 
the same seam, are served by an inclined plane with 
a floating chain BB, which leads to a lower 
gallery M, the continuation of this being shown at 
N upon the plan. The stalls H are served by a 
simple inclined plane CC, conducting the coal 
wagons to the intermediate gallery O, where they 
are connected to the chain of NN and raised to the 
int of intersection by pulleys, The stalls J are 
in a vein of 24 in. in thickness, and have a head- 
ing run through them, as shown; these stalls are 
provided with an inclined plane D D, and an endless 
chain, which extends as far as the intermediate 
gallery P P, which joins to the main tunnel qq, and 
served by the same system of haulage. Two 
modes of mechanical traction are applied by the 
company for transport at the bottom of the mine, 
one at high speed on the tail-rope system, which. is 
at work on the Thiers shaft, and another at the 
Réussite shaft, which is on the floating system. 
This latter is also largely employed by the company 
for transportation on the surface. ese two 
methods of hauling are represented as fully as possible 
on the model, but it was obviously impossible to pro- 
duce all the minor details of the arrangement. In 
each of them the motor is placed at the bottom of 
the mine at the level of the workings which it has to 
serve. At Thiers the steam for driving the engine 
is brought from the surface by a special system of 
cast-iron pipes placed in one of the compartments 
of the shaft, It is taken down for a depth of about 
1000 ft., and is exhausted into another cast-iron 
Ri , Which takes it again to the surface; at 
ussite the steam is produced in the mine itself by 
three boilers fired internally, and the exhaust 
steam escapes into the ventilating shaft. In the 
model it is assumed that the steam is supplied from 
the surface boilers D, already described, and the 
connecting steam pipes are omitted to avoid com- 
plication, ‘The system of tail-rope hauling as em- 
ployed in these mines deals with trains of 50 and 
even 60 wagons at a time, and at a speed of 9 miles 
to 13 milesan hour. The situation of the hauling 
engine is shown upon the plan at K. This engine 
is horizontal, with two coupled cylinders working 
alternately by means of gearing, two drums which 
receive one the head and the other the tail rope, 
the one being slack while the other is driven. ‘The 
following are some of the dimensions : 


in. 
Diameter of cylinder ... ong oh ee 20 
Stroke of piston ey Me aoe pods 40 
Diameter of drums... r\ oa as 73 
Ratio of gearing ost sas bide ws “OS 


Im the plan the various installations are shown by 
the following letters: R is a special gallery for the 
passage of the head and tail ropes; S is the direct- 
ng prey of the head rope; U U are the directing 
pulleys of the tail rope ; and # » return pulleys for 
the tail rope; Q Q is the main gavlery, bringing to 
the shaft the materials excavated from F and J ; L 
and P are cross galleries connected with the main 
one qq, and serving the same workirgs, The float- 
ing chaia system consists of an endless chain, which 
serves the workings S and H. The engine applied 
to this work is horizontal, with a single cylinder 
193 in in diameter, and a stroke of piston of 27,9, in.; 
the main shaft has a flywheel and a bevelled pinion 
gearing into a spur wheel mounted on to a vertical 
shaft, and carrying the controlling pulley of the haul- 
ing chain ; the position of this engine is shown at S 
upon the plan, where N and N' indicate the prin- 
cipal gallery with a double line, along which the 
hauling chain passes; the forward portion of 


empty ones. The two directing pulleys are also in- 
dicated at N and N!; their diameter is 5lin.; ¢ isa 
ulley employed to hoist the wagons from. the 
ower working H to the gallery N N'; M M isa 
lower gallery by which the wagons descending by 
the inclined plane C OC, from the stalls g, are brought 
to the endless chain N'; O O is a branch gallery 
from the lower working H, and extending under- 
neath the gallery N N'. The wagons are hoisted 
a to be carried forward in the main gallery. 
e hoisting and the service shafts have each of 
them a special system of hoisting, but they are con- 
nected by a gallery, and arranged in such a manner 
as to render possible the utilisation of the service 
shaft for the purposes of hoisting, in case of acci- 
dent, to the principal shaft, or during periods of 
exceptional pressure. In the plan T and T! is the 
chamber for loading the cage of the hoisting shaft 
A; this chamber contains four 8 correspondin 
to the four levels of the cage, and they are couple 
together in pairs on each side of the shaft, those at 


and which can be raised to 13 ft. per 24hours. The 
air is supplied to the drills by wrought-iron pipes 
not shown in the model, placed in one of the com- 

rtments of the service shaft, and extended to the 
ace of the heading along the galleries of the mine. 

The service shaft is intended especially for the 
descent and ascent of the workmen, for the trans- 
port of timber and all the other materials, for 
pumping and for all sooennary services in order that 
the principal shaft may be left uninterrupted for the 
purpose of raising coal. The diameter of this shaft, 
which is shown at X sper the plan, is 13 ft. 11} in., 
as is also that of the hoisting shaft A; it contains 
a special compartment for a service of ladders inde- 
pendent of the cages and separated by a timber 
partition. The cages foreach shaft are at the same 
height, but that of X has only two stories, each of 
which can receive two wagons placed end to end. 
The safety apparatus is on the Cousin system, and 
a model of it one-fifth full size is shown in connexion 





with this exhibit. The counterweights of the safety 
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T serve the levels 4 and 2, and those at T' the levels 
land 3. The corresponding chamber of the service 
shaft X is shown at U U, these two stages corres- 
ponding to the two levels of the shaft; N Q is the 
gallery by which the wagons are brought to the 
foot of the shaft. 
Rock-drilling machines are installed in the work- 
ings belonging to the Thiers, L’Enclos, and 
Havelin shafts ; other similar installations are being 
made; the plant connected with one of these in. 
stallations is shown on the model, and is indica 
upon the plan, where V represents the building con- 
taining the air compressor. This machine has two 
horizontal cylinders driving two direct air-compress- 
ing cylinders ; the following are their dimensions : 
in. 
Diameter of air cylinders ... poe oes 1733 
Stroke of pistons... - eee re 47 35 
The air is compressed to four or five atmospheres. 
In the plan, G is the compressed air reservoir, and 
W is the gallery in course of construction, Two of 
these drilling machines are shown to a reduced 
scale on the model, their arrangement, however, is 
a special one ; generally the frames are arranged to 
receive a group of four perforators, and the com- 
pany exhibits a special system of its own of frames 
and of drills, by means of which it now obtains an 





the chain carries the full wagons, and the other the 








average advance of 6 ft. per day in ordinary rock, 
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cable are. placed on the ground level, on each side 
of the pit mouth. The building enclosing the pit 
head, pulleys, and staging is shown at Y. This in- 
stallation is employed for the workmen, as access 
for the upper story of the cage is obtained by means 
of a staging passing around the shaft with the ne- 
cessary staircases. The guides are made movable 
to permit of the introduction of the cage; the de- 
livery of material to the shaft is made on the 
ground level; the upper staging arranged for the 
delivery of coal is placed at a height of 23 ft. as in 
the main shaft, and the connexion is made with it 
by means of trestle work, of which only the indica- 
tion on the model is shown, and which allows the pro- 
duction of either or both shafts to be brought to the 
same depét. The diameter of the head pulleys is 
13 ft. 1 in. The engine-house on the service shaft is 
shown at Z on the plan’; this engine, placed at the 
upper level of the pit head, is horizontal with two 
cylinders, it drives direct the drums and is provided 
with a steam brake on the Creusét system ; the 
following are some of the dimensions : 


Diameter of cylinders a in. 

Stroke of pistons... , in. 
Diameter of drums saa + 19 ft. 8} in. 
»» brake pulley... w. 13 ft. 1¢4 in. 

cylinder... ane Pali 11}3 in. 


The model shows also a third ventilating shaft 
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in connexion with this shaft are two powerful fans 
arranged to work independently or together. They 
represent the installation at the Herin shaft, which 
is troubled with large quantities of fire-damp. In 
the plan this shaft is shown at £; it is 9 ft. 10 in. 
in diameter, and opens on to the ground-floor 
of the building, where it is closed by doors which 
can be removed for repairs. In such a case a tub is 
lowered attached to a cable, which after having 

assed over a pulley placed upon the framing of the 
building, is connected to a winch driven by a small 
engine of the repair shop 9. Two Guibal fans are 
shown at /'; they are 29 ft, 6} in. in diameter and 
8 ft. 2.3, in. wide, displacing each 1500 cubic feet of 
air under a pressure of 1.53 in. of water at a speed 
of 51 revolutions. The building containing the 
enginesdriving these fans is shown at m; the cylinders 
have a diameter of 194+ in. and the length of stroke 
is 27,5, in. In the engine-room is placed a mercurial 
barometer, and annexed to the scale of pressures is 
a corresponding scale of speeds, by which the atten- 
dant of the engines is directed. The direction of 
the air in the shafts is shown by that of the arrows 
on the plan. 

(To be continued.) 





THE IRON AND STEEL INSTITUTE. 
Tue Use or STEEL, 

In dealing last week with the meeting of the Iron 
and Steel Institute at Paris the demands upon our 
space compelled us to defer completing our report of 
the proceedings on the 17th inst., until our present 
issue. ‘The last speaker of whose remarks we gavea 
summary was Dr. Siemens, and we now have to 
speak of the remainder of the discussion. Dr. 
Siemens was followed by Mr. Barnaby, whose ob- 
servations were of especial value from the im- 
portant experience on which they were founded. 
Mr. Barnaby first expressed his pleasure at hearing 
Mr. Adamson’s valuable paper, and then observed 
he was glad that Dr. Siemens had drawn attention 
to the desirability of adopting a uniform length of 
sample for testing by tension. He had himself 
had to settle the size of sample adopted by the 
British Admiralty, and he had decided on that used 
by the French Admiralty, namely, a length of 
200 millimetres and a diameter of 20 millimetres. 
The Admiralty specification and conditions of test 
for steel were also identical with those adopted 
by the French authorities,* _ He was glad, he 
added, to have an opportunity of acknowledging 
the great courtesy with which full information 
on these and other matters, had been afforded to 
him axd to his colleagues by the French Admiralty 
authorities. Some years ago he had carried out at 
Chatham, for Mr, EK. J. Reed, a number of experi- 
ments on steel made by the Bolton Iron and Steel 
Company, and the results then were not entirely 
satisfactory. ‘The-steel which they were now getting 
from manufacturers was quite a different material 
from that furnished but a few years ago, and 
although it requires care and attention in handling 
to insure the best results, yet this care is by no 
means of such a special character as is often sup- 
posed. Steel, no doubt, suffers from: punching if 
not subsequently annealed; but with the soft steel 
now obtainable, the loss from this cause is so small 
that in the case of several vessels now building of 
steel for the Navy, the bottom plates are not touched 
after punching. In the Government yards they 
were annealing plates after — but in the 
case of private yards they did not enforce this an- 
nealing, as the risk of this annealing being im- 
properly carried out would be greater than the 
evil it was employed to cure. For his own part he 
considered that there was more chance of the plate 
being injured in the rivetting than in the punching. 
Thick plates, however, suffered more from punchin 
than thin ones. In the case of boilers made of stee 
plates, the holes should be always drilled, but with 
ships he considered that punching, with the subse- 
quent countersinking, was sufficient. They, how- 
ever, took the precaution to have the punched 
holes countersunk right through the plate, so'that 
the thin ring of metal which might be injured by 
punching was removed. As regarded the. corro- 
sion of steel by salt water, it had been stated that 
it was greater than that of wrought iton, but 
from his own experience he did not believe this. 
He had had test samples of both steel and wrought 
iron ex for a long time to the action of sea 
water, but although the steel was the most 





* Fall particulars of these conditions will be found on 
page 361, vol. xxiv. of ENGINEERING. 





the matter, their report being that the results of their 





affected af first, its subsequent corrosion went on 
more slowly than that of the wrought iron, and 
in a prolonged trial the latter had decidedly the 
worst of it. In future he pro to use steel only. 
In the case of the steel used by the Admiralty, a 
sample is sheared from every plate and tested, one 
piece being dipped while hot and subsequently bent ; 
while Lloyd’s were requiring the use of steel plates 
bearing a brand the presence of which should signify 
that the plates had been tested on the Admiralty 
system. Mr. Barnaby next referred to the state- 
ment in Mr. Adamson’s paper that the force required 
to shear a plate varied directly as its tensile strength, 
This law, if correct, had, he said, an important bear- 
ing on the choice of a material for armour-plates, but 
experiments on such plates have so far not endorsed 
Mr, Adamson’s statement. He (Mr, Barnaby) 
feared that the results obtained by Mr. Adamson in 
his experiments on the force required to punch 
plates in the ordinary way would not hold good if 
applied to calculate the action of projectiles. 

A few remarks from M. Frémy, to the effect that 
both the Bessemer and Siemens-Martin processes 
afforded the means of manufacturing steel of good 
quality, but that in some cases there was still 
great uncertainty in the character of the material 
produced, brought the discussion on the 17th inst. to 
a close. Inthe afternoon a number of the members 
visited the Ecole des Mines, and examined the 
admirable museum there under the guidance of M. 
Dupont, while in the evening the annual dinner of 
the Institute was held at the Hotel Continental, 
and was largely attended. 

On Wednesday, the 18th inst., the proceedings 
were commenced by Dr. Siemens exhibiting for M. 
Tresca a cylinder stamped out of a flat plate, this 
plate having been previously divided out into 
squares by cross lines. In the finished cylinder 
these lines had become curves, thus illustrating M. 
Tresca’s remarks of the previous day. Next Pro- 
fessor Jordan requested permission to express on 
behalf of his confréres and himself, their regret at 
the loss which had been sustained in the sad death 
of Mr, Thomas Whitwell, of whose ability and high 
personal character he spoke in very high terms. 

According to the rules of the Institute, the 
President has to be proposed for election by an 
ordinary member, nF the next business transacted 
was the election of Mr. Edward Williams, who had 
been recommended by the Council to occupy the 
place which has been so ably filled by Dr. Siemens, 
and which is to be soon vacated by him. The 
election of Mr. Edward Williams was proposed in 
a cordial speech by Mr. Jeremiah Head, and being 
seconded by Mr. William Price, was carried unani- 
mously. In thanking the members for his election 
Mr, Williams stated that the honourable office which 
had been conferred on him was one he had much 
coveted, but while proud of the distinction of the 

ition he deeply felt its responsibilities, He then 
in a few well chosen remarks stated that he should 
spare no effort to maintain the prestige of the In- 
stitute while it was under his rule, while he con- 
cluded by expressing a hope that in his office of 
President he should receive the especial support of 
the members of the practical class to which he 
himself belonged. 

The discussion on the three papers read the pre- 
ceding day was then resumed, the first speaker 
being Mr. Mitchell, whose remarks applied 
especially to the use of steel in shipbuilding. Some 
fifteen or sixteen years ago, he remarked, his firm 
had been called upon to build a vessel to carry a 
certain load on a very shallow draught, and in the | 
construction of this vessel they had decided to use 
steel, although they had at that time to pay 50/. per 
ton for it. e results of the experiment had been 
perfectly successful, and hence his firm had been led 

ince to recommend the use of steel under similar 
ces. Up to the present time they had 

built between twenty and thirty steel vessels with 
very satisfactory results. At first the high — of 
the material was very objectionable, and although: 
the price was now much less, it was still an obstacle) 
to its employment in many cases. His firm had last 
year built a steel vessel for the Bilboa ore trade, this 
vessel being made to carry 1000 tons dead weight. 
In this instance the draught of water was an im- 
portant question, and hence it was of consequence 
to take full advantage of a strength of steel. 
Lloyd’s, when to, took up thematter warmly, 
and appointed a special commission to examine into, 


investigation showed that they could. in many. 


if steel were — instead of iron; but from 
prudential motives, the reduction ultimately allowed 
was 20 percent, The vessel was eventually built 
with the frames and outer skin all of steel, the 
inner skin only being of wrought iron. The cost of 
the materials was 7} per cent, more than if iron had 
aa pes throughout, but mise to the reduced 
weight and consequent increase of carryin osgee 
this increase of cost had been a ae e : 
earprwee and the.results of nine months’ worki 

shown the vessel to be a perfect commerci 
success. Although, however, the extra cost of the 
steel had been advisable in this case, yet it proved, 
as he had already stated, an obstacle in many in- 
stances, and he urged on steel makers the desirability 
of their making a strong effort to reduce their 
prices. He hud, he observed, been told by steel 
makers that they could supply plates more cheaply 
if there was a steady demand, but that the present 
intermittent nature of the sale involved expenses 
which necessitated an increased price for the plates, 
On the other hand, he could state that if the steel 
makers could reduce the price of the plates some 
2/. or 3/. per ton, plenty of orders would come in. 
Mr. Mitchell then went on to say that the question 
of the corrosion of steel by salt water was a very 
important one, and Mr. Barnaby’s remarks on the 
subject were of much value. Some fourteen years 
ago his (Mr. Mitchell’s) firm had built some steel 
steamers and iron barges for India, and after three 
years’ service some of these vessels were sunk in a 
storm. Fortunately there was an engineer on the 
spot who availed himself of the opportunity thus 
afforded of investigating the corrosion of the plates, 
and some samples.were cut from the bottoms of the 
wrecked vessels and sent home for examination. 
The results showed that the corrosion was less in 
the case of steel than in that of the iron. 

In reply to some remarks from Sir John G. N. 
Alleyne, respecting the relative commercial value of 
steel and iron as shipbuilding materials, Mr. Mitchell 
explained why an increased cost of even 7} per cent., 
often told against the steel notwithstanding the 
reduction of 20 per cent, allowed in the weight of 

In the case of vessels carrying dead weight, 
he observed the reduction in weight of hull of 
course meant an equivalent increase of freight 
carried ; but it was only under special circumstances 
that the carrying power of a vessel was limited 
directly by weight, the more ordi limit for 
general freights being the cubic capacity, Under 
these circumstances a shipowner when he found 
that a steel ship would cost 7} per cent, more, was 
apt, if he incurred an extra expenditure at all, to 
discard the advantages of steel and invest the extra 
money in obtaining a larger vessel of iron. As far 
as the greater lightness of the steel vessel was con- 
cerned, therefore, its benefit was confined principally 
to cases where the draught was limited” or where 
dead weight had to be carried. In the case of the 
particular vessel to which reference had been made, 
the extra cost, involved. by, the use of steel was 
about 1400/., and about 84 tons had been, by its use, 
added to the dead weight ing capacity of the 
ship. Mr, Mitchell again, on stee the 
desirability of a reduction in price, His own firm, 
he observed, used about 10,000 tons of iron yearly, 
and when they could get steel at a sufficiently low 

rice, they werefully prepared to use it mewn da 
They were now ing four warships entirely of 
steel, with the exception of a few i forgings. 

in sept be a question from Mr, uelson, Mr; 
Mitchell further remarked that his firm had made 
several steel boilers for marine purposes, and that 
they had found them effect. a saving of fuel, the 
theoretical explanation being that the thinner fur- 
nace plates employed in these boilers gave greater 
facility for the transmission of heat. Up to 

resent time he had-not had any reason to doubt the 
integrity of any of the plates used in these boilers, 
One thing,, however, of which makers of steam 
boilers were in want, was good steel rivets. There 
were plenty of rivets now to be had, which gave 
good results if carefully used ; but rivets are apt to 
receive careless treatment from rivet boys, and 
what was wanted was a class of steel less liable to 
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things allow a reduction of 30 per cent. in the sizes 
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while the wrought iron failed at 25 tons, and also 
took a ent set at 15 tons, the elastic limit 
being the same in the two cases, Sir John G. N. 
Alleyne also inquired how the steel bow] exhibited 
by Mr. Adamson was made, namely, whether by 
hammering the plate into a hollow die or by closing 
it on to a convex die. The former mode of operat- 
ing would, he remarked, be much the more severe 
test of the quality of the material. 

The next speaber was Mr. James Kitson, who 
remarked that considering the tone of the meeting 
and the opinions which been advanced as to 
iron soon being replaced by éteel, he appeared to be 
in a position deserving of sympathy. Professor 
Akerman in his paper had condemned ordinary 
—s as being less effective than rotary puddling 
n io we Rotary puddling furnaces 
no doubt good work and were capitally adapted 
for pan Bing to be subsequently used in the 
Siemens- furnaces. A good example of this 
method of operating would be seen at Creusét. 
Bearing in mind what Messrs. Hopkins, Gilkes, and 
Co. done with the Danks furnace, the Cleveland 
people, he considered, should cerainly hesitate 

‘ore they discard this mode of working, by which 
he believed, the Cleveland iron could be satisfactorily 
turned to account for steel making. Professor 
Akerman had also given in his paper a'good explana- 
tion of the causes which have led to so many 
failures of steel plates in boilers. In America steel 

had been extensively tried for locomotive 
boxes, but there had been very numerous failures, 
the plates not ing to stand the effect of re- 
peated heating and i He himself knew of a 


case in which ninety locomotive boilers had been 








made of steel for a Continental railway, but it had 
been necessary to withdraw many of these boilers 
from work, and the engineer who had ordered them 
was going back to the use of iron, Altogether he 
considered that iron manufacturers were not going 
to be put out of existence so suddenly as appeare 
to be supposed. Speaking of Mr. Adamson’s paper 
he asked why in the experiments described iron 
plates 7, in. thick were tested against steel plates 
gin. thick? The difference of thickness was, he 
considered, advantageous to steel in the class of 
experiments described. Moreover, Mr. Adamson’s 
mode of treating the test samples did not fairly re- 
present the conditions of practical working; it 
would have been better, he considered, to have 
dished the plates in dies. Mr. Barnaby had stated 
that in Government yards it was the practice to 
anneal the steel plates after punching, but that 
they did not enforce this in the case of priva 
yards, from the fear of the plates being damaged by 
improper annealing ; a material of which this could 
be said, however, appeared to him (Mr. Kitson) to be 
too tender for ordinary use. If, in order to suc- 
cessfully use steel, all boiler makers’ works had to 
be fitted up like Mr. Adamson’s, iron makers had 
plenty of time before them. 
oe baer mee ee spoke next, stated 
at he en using ilers for twenty years, 
although at the time when he first used them he 
had to pay for the material the price mentioned by 
Mr. Mitchell, In those days he had no tests like 
Mr, Adamson’s to guide him, but he went to the mills 
where the steel plates were being rolled, and made 
inquiries of the men, and also observed the rolling 
for himself. When he found that the steel plates 


























came out with sound edges, and the iron plates with 
cracked ones, he thought that there was not much 
danger in using steel. The first steel boiler he had 
put in was still working at its original pressure, and 

e did not think it was likely to go yet. The boilers 
he had were all well made and well treated. They 
were allowed to stand until they were cold before 
being blown off, and steam was got up in them 
gradually. As regarded corrosion they had had no 
trouble except lately in the case of some boilers 
using a particular kind of water, and this they had 
su ully corrected by the use of zinc. They 
had a t amount of deposit to deal with in some 
of their boilers, but by the use of petroleum, they 
were enabled to reduce this to a soft friable state in 
which it could be readily removed by a brush. His 
firm (Messrs, Platt Brothers) had sixty steel boilers 
in use, and the whole repairs do not employ a gang 
of boiler makers one week per year. Altogether 
he considered that a homogeneous plate was much 
better than a fibrous plate for boiler making, and 
he had been first led into the use of steel on account 
of the trouble experienced with blisters in iron 
plates. 

The next speaker was Mr. D. Greig, who thanked 
Mr. Adamson for his excellent paper, which he said 
showed the differeuce between ordinary iron and 
what ought to be called pure iron. Some twelve 
years ago he = Greig) had made two boilers, one 
of steel and the other of Lowmoor iron, the price of 
the two materials being then about the same, or 
about 25/. per ton. These boilers had lately had 
new fireboxes put in them, and the opportunity for 
thorough examination thus afforded showed that the 
corrosion was greater in the iron than in the steel. 
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points raised ; but at the same time, the discussion 
was one which might well be opened afresh at the 
next meeting. He then called upon Mr. I. Lowthian 
Bell to res for Professor Akerman, who was 
unable to be present. Mr. Bell stated that Mr. 
Richardson's remarks on his experience in the use of 
steel boilers were very valuable, and as regarded 
the point which had been raised respecting the re- 
lative durability of iron ani steel boilers, it was of 
course not Mr. Richardsou’s fault that he did not use 
atecl -arlier, so as to be able to give them the results 
of a still longer experience. He (Mr. Bell) had been 
asked by M. Tresca whether it is true that we make 
too much iron? He was unable to reply to this 
question, but he could certainly say that we were 
getting too little for it. The important question 
appeared to be, could they manufacture with a 
smaller consumption of coal? In the iron manu- 
facture there was much saving to be effected iu the 
puddling and reheating, as in these processes only 
about 10 per cent. of the heating power of the fuel 
was usefully employed. Inthe manufacture of steel, 
however, the case was diffrent, and he did not 
think that any very great reduction in the fuel cona- 
sumption could be effected. As far as the production 
of the pig was concerned, he conside that the 
blast furnace in its best forms was now theoretically 
perfect, and no further reduction of fuel per ton of 
iron was to be effected. In the Bessemer process the 
fuel for the conversion into steel was supplied by 
the carbon in the metal, while the supply of steam for 
blowing enyines, &c., might ultimately be furnished 
by the waste gases from the blast furaace. The point 
which steel makers appeared to have to aim at was 
to perform all their operations with the fuel con- 
sumed in the blast furnace. It should be borne in 
mind that the iron manufacture was one which had 
especially suffered from the dissemination of false 
doctrines, and it was much to be hoped that the 
steel manufacture would not have its progress 
crippled in asimilar way. The iatroduction of the 
hot Blast was long delayed, because it was usserted 
that it could not be right, as blast furnaces worked 
better in winter than in summer, while another old 
theory was that the sole enemy of iron was sulphur, 
this presence of sulphur being held to account for 
all sorta of failures, Still later, all kinds of evil 
had been attributed to the presence of phosphorus. 
Now he (Mr. Bell) could not agree with Dr. Siemens’ 
that manganese in steel was but a cloak for im- 
puritivs, which, to use Dr, Siemens own words, 
would enable manufacturers to *‘ put the steel through 
the rolis.” In one sense carbon was only a cloak. 
With regard to what had been said by Sir J. G. N. 
Allvyne respecting the relative strength of steel and 
iron beams, he was. considering the great quantity of 
other experimental data available, unable to accept 
the dictum that steel was only as strong as iron. As 
bearing further on the effect of the presence of man- 

anese he might state that Mr, E. Windsor Richards 
had been making at the Exton Works, 30,000 tons of 
steel rails for the North-Eastern Railway Company, 
and these rails had been carefully tested, and their 
material carefully avalysed by the purchasers. The 
results showed a uniformity in the composition and 
behaviour under test, which was something extra- 
ordinary, yet although these rails showed greater 
powers of resistance than any previously received, 
they contained more mangauese than any with 
which the company had been supplied. Speaking 
as a railway director he might remark that steel 
rails had of late not fulfilled all that was +xpected 
of them as regards resistance to wear, and this he 
attributed to the somewhat absurd conditions some- 
times imposed by purchasers upon the makers of 
steel rails, more especial.y as regarded the impact 
tests. Inu the old days of iron rails a 800 1b. ball 
falling about 10 ft. was considered a sufficient test ; 
but now a weight of a ton falling 30 ft. was em- 
ployed to test steel rails. If the former test was 
really sufficient it was difficult to account for the 
imposition of the present one, uoless at some time 
or other engineers had attempted to settle the test 
on the principle of a rule-of-three sum, namely, if 
rails at 6/. per ton will stand so much, how much 
ought rails at 15/. per ton to stand? Dr. Siemens 
had said to him that anything will do for a rail, but 
with this he could not agree. Mr. Bell then gave 
the results of some trials of steel and iron rails on 
the North-Eastern Railway, these showing that cer- 
tain steel rails had lost respectively 1.38, 1.028, and 
0.72 per cent. of their weight per annum, while some 
iron rails containing 0.33 per cent. of phosphorus 
which have been down on the line between New- 
castle and Berwick for nineteen years, and were still 





in use, showed a wear per annum only about half 
as t as those of steel rails carrying a similar 
traffic. Mr. Bell promised to supply the results of 
the experience on the North-Eastern Railway in a 
tabular form, so that it might be printed in the 
Transactions of the Institute..,\The steel now used 
for rails was, he considered, generally softer than 
was desirable. He was, he remarked, rather in- 
dulgent as regards phosphoras, and he might state 
that there had been made at Woolwich, from Cleve- 
land iron, steel which, containing 0.5, per cent. of 
phosphorus‘ and 0.23 per cent. of = which 
om 3 from 44 tons to 48 tons per samen inch, and 
extended 20 per cent. in a test sample 2in. long. 
When untempered the steel had a breaking load of 
40 tons. He (Mr, Bell) quite agreed with the re- 
marks of Dr. Siemens, Mr, Mitchell, Mr, Adamson, 
and Mr. Richardson, to the effect that steel, ought to 
withstand corrosion better.than iron; Am examina- 
tion of a piece of corroded iron would show this. 
With Mr. Kiteon’s remarks he could not altogether 
agree, although there were no doubt some purposes 
for whieh wrought iron was better adapted than 
steel, The great question, however, was whether 
the Bessemer or some other methods of treating the 
pig iron would not altogether supersede the employ- 
ment of the process of puddling. 

Mr. Adamson, in raplying,.on the discussion, 
thanked the members present for the reception given 
to his paper. As regarded the length of the test 
pieces, to which allusion had been made, he might 
say that he adopted the 10-in. length because it was 
convenient for the scale on his testing machine, 
Che experiments had at first been carried out for 
his own information only, and, not having a Govern- 
ment connexion, he had not conside it worth 
while to adopt the Admiralty sizes of test Por, 
He could, however, easily employ his testing ine 
on test samples of other lone. It was no doubt 
desirable that, as stated by Dr. Siemens, ‘flue rings 
of the kind exhibited should be rolled ia one piece, 
and not made of a plate bent and welded, but so far 
steel makers had not made such rings. He (Mr. 
Adamson) had been especially pleased with the 
results given by the somewhat hard steel referred to 
in his paper as containing about } per cent. of carbon, 
1 per cent. of manganese, with small proportions of 
silicon, sulphur, and phosphorus. This metal, re- 
quiring as it did 29 tons to produce permanent set, 
and having a maximum strength of about 53} tons 


per square inch, was practically twice as as the 
double best Yorkshire iron, while it elongated about 
the same, namely, 14$ per cent. Such a material 


appeared to him to be eminently suitable for bridges, 
roofs, and similar structures, He did not himself 
object to the limit of strain on steel (6$ tons per 
square inch) in railway bridges, &c., enforced by the 
Board of Trade. He considered that the lowness of 
this strain was simply due to the capabilities of steel 
not having been properly placed before the autho- 
rities. Up to the present year he had himself used 
between 14,000 and 15,000 tons of steel in the con- 
struction of boilers, and he had had no failure of any 
steel boiler. In his own practice he had adopted 
6.66 tons as the working strain per square inch. 
Even mild steel does not commence to 
stretch at so low a strain as iron, while a higher 
elastic limit was easily attained if it was wanted. 
With regard to the remarks made by Mr. Barnaby, 
he could say that the statement made in his paper 
that the resistance of plates to punching varied as 
their tensile strength was correct to within about 
one-fifth of one per cent, He had tested this very 
carefully. Mr. Adamson then ethibited some 
samples of steel and iron, originally 2 in. long, with 
a sectional area of | square inch, which had been 
subjected to crushing strain, the difference in the 
results in favour of the steel being very remarkable. 
In reply to the inquiry of Sir J. G. N. Alleyne, Mr. 
Adamson stated that in making the bowl exhibited, 
the plate had been first dished into a holiow die 
by a tup, and then finished on a convex 
block with wooden mallets. It might be true 
that, as stated by Mr. Kitson, ninety locomo- 
tive boilers had been made of steel, and had proved 
unsatisfactory, but this result was quite ex- 
plicable by differences in the quality of the ma- 
terial. The London and North-Western Railway 
Company, however, had made over 900 locomotive 
boilers of steel with copper fireboxes, and in the 
face of this experience it could not be stated that 
steel was unfitted for such a pu Eventually 
he considered that a steel suitable for locomotive 
fireboxes would be obtained. While saying this 
he might add that he had a great affection for the 





best Yorkshire iron on account of its great uni- 
formity. Mr. Adamson then called attention to Mr, 
Boyd's ape oer pail on the repeated heating and 
cooling of a steel plate, and remarked that a variable 
temperature does not affect steel. He agreed with 
Mr. Bell that the phosphorus in the Cleveland iron 
was not altogether harmful. If, however, phos- 
phorus is present there must be very little sulphur. 
fhe bow] contained 0.03 per cent. of sulphur. Speak- 
ing generally, 0.1 per cent. of phosphorus was the 

reatest amount advisable in ordinary practice. Steel 

e had found to carry from 2] to 30 tons per square 
inch at the weld, but itdoes not elongate sufficiently 
to give warning, although it elongated fully as much 
as the best best iron under similar circumstances. 
His pipet gave the results of some experiments on 
the drifting out of rivet holes, but he might add 
that with the holes arranged in a seam for rivetting 
(as they were in practice) the holes in ordinary irons 
stretched only until they were ¥, in. out of shape, 
while Lowmoor iron stretched ;% in., and in steel 
the hole stretched 100 percent. He considered that 
eventually steel must supplant entirely the ‘ old 
concrete” known as wrought iron. 

M. Marché not being present to respond on 
behalf of his paper, the President next proceeded to 
conclude the discussion. He could not, he said, 
agree with Mr. James Kitson to the effect that steel 
did not stand repeated heating and cooling as well 
asiron, Messrs. Eastons and Anderson had recently 
made some experiments on this point which were 
especially interesting, they having employed on 
their trials steel cylinders which were heated to 
redness and immersed in water. A table embody- 
ing the results of these experiments will be pub- 
lished in the Transactions. He was also unable to 

ree with Mr. Bell as to the effect of ——- 

e (Dr. Siemens) considered that in the production 
of really high class steel manganese must be ex- 
cluded as well as sulphur and phosphorus. There 
was, he remarked, a broad line of difference be- 
tween carbon and manganese, the former producing 
a certain definite effect on iron for each per cent. 
added, Silicon he considered should also be ex- 
cluded from high class steel, and altogether he 
wished that Mr. Adamson had applied his term ‘‘ con- 
crete” to impure steel instead of to wrought iron. 


Tue PonsARD FORNOCONVERTISSEUR. 


The next paper read was one by M. Sylvain 
Périssé, of Paris, “ On Ponsard’s Fornoconvertisseur 
for the Manufacture of Steel,” which we shall pub- 
lish in an early number. In the discussion which 
followed, the first speaker was Professor Griiner, 
who considered that the arrangement described was 
somewhat complicated. After referring to the 
Heaton process, and recapitulating the results of his 
investigation of that process, Professor Griiner went 
on to speak of the experiments of Mr. Bell on the 
removal of phosphorus from Cleveland iron. Mr. Bell 
—whose mode of operating was discussed at the New- 
castle meeting last year—had attributed the success- 
ful removal of the phosphorus to the maintenance of 
& comparatively low temperature during the opera- 
tion, but he (Professor Griiner) attached more im- 

ce to the composition of the slag. There was, 

e remarked, a great difference between the slags 

formed on the Bessemer and Siemens-Martin pro- 

cesses, the proportion of silicon being greater in the 

latter case, owing in some measure to the action on 
the lining of the furnace. 

Mr. [. Lowthian Bell, who spoke next, differed 
from Professor Griiner, and maintained the efficiency 
of a comparatively low temperature for securing the 
elimination of phosphorus. What his experiments 
had shown was that ata high temperature the carbon 
disappeared rapidly and the phosphorus slowly, 
while at a low temperature, the reverse was the 
case. In the course of his experiments he had re- 
moved as much as 96 per cent. of the phosphorus 
yer while leaving in 96 per cent, of the carbon ; 

ut of course the presence of silicon had some effect 
upon the results, He had made a pure phosphate 
of iron and had added to it sufficient silica to drive 
out—if it could drive out—all the phosphoric acid, 
and he had kept the mixture at the temperature of 
melted cast iron for five hours with the result that 
the discharge of phosphoric acid was very small. 
He had also then kept the mixture for a period of 
two hours at the temperature of molten wrought 
iron, when the discharge was stillsmaller. In reply 
to a remark from Professor Griiner respecting the 
influence of the walls of the crucible, Mr. Bell added 








* See ENGINEERING, page 310, vol. xxv. 
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that the crucible used in the experiments above 
referred to was of platinum. 

M. Périssé here remarked that the Ponsard appa- 
ratus was not really complicated ; it had been so at 
first, but its construction was now simplified. Mr. W. 
Richardson observed that as the sole not to make 
any great movement he did not anticipate an 
trouble from it, but he felt doubtful about the roof, 
and he would like to hear Dr. Siemens’ opinion 
on it. 

Mr. Snelus, who spoke next, also had fears about 
the roof of the Ponsard apparatus. In the Bessemer 

rocess, he remarked, large quantities of silicate of 
iron were thrown off, and in the case of the Ponsard 
apparatus this would have an important fluxing 
action on the roof, while it would probably also give 
trouble by getting into the pit below. In the 
case of the Bessemer process this silicate of iron 
gets deposited on the roof of the converter 
house and elsewhere, where it can be cleared 
away with comparatively little trouble. As 
regarded M, Ponsard’s process, he would be glad to 
know what proportion of waste occurred. The 
Siemens-Martin process gives 5 tons of steel for 
5 tons of iron charged plus some addition of ore, the 
iron reduced from the ore making up waste. In the 
Bessemer. process, on the other hand, there was of 
course a loss. Altogether he did not believe in the 
combination of the two processes as ig ame by 
M. Ponsard, but considered the single processes 
better. 

M. Périssé, in replying upon the discussion, 
observed that the roof was perhaps a delicate point, 
but so far as he could say it stood like the roof of 
an ordinary furnace. The loss in the process he 
could not at present state, as the working of the 
arrangement .had been so far experimental. He 
hoped, however, to be able to communicate the 
results of practical working on a future occasion. 

Dr. Siemens, in his concluding remarks, observed 
that he did not think it right that cold water should 
be thrown on a new invention, which was in a stage 
of development, and therefore he did not propose to 
discuss M. Ponsard’s arrangement further than to 
say that possibly some difficulty might be experienced 
with the lining. As regarded the remarks of Pro- 
fessor Griiner, he observed that Professor Grijner’s 
opinions as concerning the lining of furnaces had 
also been held strongly by the late M. Le Chatelier, 
one of the ablest metallurgists and noblest men with 
whom he had ever been brought in contact. M. Le 
Chatelier considered it highly desirable that a basic 
lining should be used for open-hearth furnaces and 
he recommended to him (Dr. Siemens) the use of 
alumina in the form of bauxite. ‘This was tried, 
but it was found impossible to get the necessary 
resisting power in the lining, and the latter more- 
over could not be repaired, the new material not 
adhering to the old. Magnesia had been also tried, 
but this did not prove quite successful even when 
previously burnt to get rid of shrinkage. The use 
of lime was also unsuccessful. Finally they had 
been driven to adopt a silica lining, and they now 
used a pure white sand calcined to get rid of any 
traces of organic matter, This lining was satisfac- 
tory, and could be readily mended, 

A vote of thanks having been passed to M. 
Périssé for his paper, the President announced that 
the other papers on the iis. would from want of 
time have to stand over until the next meeting. 
Votes of thanks were taen passed by acclamation, 
first to the Société d’Eacouragement, the Société 
des Ingénieurs Civils, the Conservatoire des Arts et 
Métiers, and the Ecole des Mines for their aid in 
various ways in promoting the success of the meet- 
ing ; second, to-MM. Schneider and Co., the Com. 
pagnie des Fonderies et Forges de Terre Noire, 
La Voulte et Bességes, and MM. Henri and Robert 
de Wendel and, Baron Gargon for kindly throwing 
their works open to the members; third, the re- 
spectful acknowledgments of the meeting were 
presented to the Prince of Wales for the facilities 
which he, as President of the Royal British Com- 
mission, had ordered to be afforded to the members 
in connexion with the Exhibition ; fourth, a vote of 
thanks was given to Mr. P. Cunlifie Owen, C.B., 
for the aid and attention which he had given to the 
members in connexion with their visits to the Ex- 
hibition ; while, fifthly and sixthly, votes of thanks 
were accorded to the local committee—and especially 
Professor Griiner and Mr. Henry Chapman—for 
their active co-operation in making and carrying 
out the arrangements for the meeting, and to the 
President, Dr, Siemens, for his able conduct in the 








With these votes of thanks the meetings for the 
reading of papers i i 
still remained to be carried, out while on Wednes- 
day evening a large number of members were re- 
ceived by M. Teisserenc de Bort, the Minister of 
Agriculture and Commerce, at’ his: hotél. in the 
Rue de Varenne. On Wednesday evening also a 
number of the members left Paris on their way to 
Terre Noire and the works of St, Chaumond 
(formerly MM, Petin, Gaudet, and Co.), which 
latter establishment had at the last moment been added 
to the works thrown open to the inspection of the 
members. On Thursday morning another party 
started for MM. de Wendel’s works at Hayange, 
while the last and largest section of the members 
took their departure from Paris late’ on Friday 
evening for Creusét, they being conveyed by a 
special train kindly provided by MM. Schneider 
and Co., who had announced that from the time of 
leaving Paris until their return they desired their 
visitors to consider themselves the guests of the 
firm. 

Of the excursions to Creusét we commence an 
account elsewhere in the present number, while with 
those to Terre Noire, St. Chaumond, and Hayange we 
shall deal next week, and under these circumstances 
it will be unnecessary for us to say more of them 
here. We may, however, remark, in conclusion, 
that whether judged by the value of the papers read 
before it, or by the interesting character of the ex- 
cursions which it included, the Paris meeting of the 
Iron and Steel Institute proved an exceptionally 
successful one. and the hearty welcome which the 
members received at the hands of their French 
confréres whose works were thrown open to them is 
not likely to be forgotten, 





CARVER’S MECHANICAL STOKER AT THE 
PARIS EXHIBITION, 

Amone the various appliances exhibited at Paris in 
connexion with the feeding and working of boiler furnaces, 
the most complete is‘probably that which we illustrate 
this week on page 250, the invention of Mr. H.C, Carver, 
of Llandidloes. This apparatus consists essentially of a 
fuel hopper filled by hand, a feeding chain (which also 
serves to break up too large lumps of coal), a regulating 
valve for determining the amount of fuel sent to the 
bars, and a revolving fan for distributing the fuel upon 
the grate. It is shown in motion at Paris (although not 
in actual operation on a furnace), and we understand 
that, among other firms, Messrs. Sharp, Stewart, and Co., 
of Manchester, have been using these “mechanical 
stokers” for some time, with very satisfactory results. 
An examination of the exhibited machine shows that its 
details have been very carefully designed. with a view 
particularly to the accessibility of the different parts and 
their proper lubrication, as well as to the fixing of the 
whole with the least possible disturbance to the boiler on 
which it is placed—both being points upon which the 
patentee justifiably lays stress. 

In our engravings, Fig. 1 shows a longitudinal section 
of a Cornish boiler with a side elevation of the stoker, 
Fig. 2 a front elevation of the boiler and stoker, the latter 
half in section through the lower spindle of the feeding chain 
Fig. 3 is a plan showing the furnace in mid-section and 
the machine in section a little above the fan. The 
remaining figures show some of the details on a larger 
scale; Figs. 4 and 5 represent the feeding chain, Figs. 6, 
7, and 8 the gear for working the fan, and Figs, 9 and 10 
the distributing fan itself. 

The action of the machine is as follows: The fuel— 
broken in pieces of such a size that about ten of them 
will fill an ordinary galvanised bucket—is put into the 
hopper e, to which the endless feeding chain shown in 
Figs. 4 and 5 forms an inclined bottom, This chain is 
made of steel links, some of which carry teeth for 


breaking up the coal. The fuel is carried downwards | ; 


continually by it, and up again on its under side, until 
it reaches the regulating valve (24) a simple slide of 
wrought iron, which can be moved up and down by rack 
and pinion gear. As much fuel as can pass through the 
opening: leit below the valve fails down the passage at 
the back of the hopper to the fan casing u, and is thence 
distributed by the fan r to the grate. A supply of fuel 
can be maintained by the regulating valve up to any 
rate not exceeding 10 cwt. per hour, all that does not 
pass down to the fan being returned to-the hopper over 
the top of the feeding chain. 

All the moving parts of the machine are worked from 
the vertical spindle a, having on it a fast and loose: 
pulley, the former, 6, having an annular prolongation on; 
its boss working in a cup bearing con a bracket attached 
to the side of the hopper. The lower end of the spindle 
works in a footstep ser d also carried by the hopper, 
and arranged so that it can be swung abouta pin / 
The feeding chain is worked by a worm m and worm- 
wheel, the latter fixed upon a spindle 5. The chain 
consists of © shaped steel links 1, 1 (some carrying the 
teeth 23), strung on steel spindles 2, 2, the ends of which 


but the excursions. 


work in the bent guides or lines 8, 8, 
separate in order to save: the of 
The chain is driven'and its lower carried 
by the ratchet wheel. 4, whose teeth 

of the — 2, 2, the upper end of 
the ratchet 6. The ends of the ratchet 
are carried in closed bushes 
from getting out, and the whole chain 
at by the movable side door 4, which 
by the two through bolts shown, 
same time to support an inner guide block for the 
spindles, 

Upon the lower end of the vertical spindle is a small 
spur wheel j (Figs. 6 and 7), the boss of which is formed 
asa ratchet-wheel 4 and driven by.a tooth connected to 
a little — spring attached beneath a disc which forms 
part of the worm m, This arrangement acts, as\will be 
seen, as a friction clutch to allow the whee] Jj which drives 
the distributing fan, to slip if any too great resis 
encountered. e wheel 7 gears with a pinion k, below 
which is attached an oil-box carrying the spindle», which 
works in a fixed bush coming downwards from‘ the 
bracket p, and passing through an eccentric hole ina 
disc o carried by the same bracket. The plan is an: 
genious one, and seems to secure the proper lubrication 
of the fast-running spindle, while the use of the eccentric 
disc allows of an alteration in the diameter of the pinions 
very simply. Motion is communicated from the pinion 
to the fan by means of the “ flexible shaft” g, which seems 
to answer its p @ perfectly, and which has the ad- 
vantage that it allows of the perfectly free opening of 
the firedoor at any time; for this purpose, also, the fan 
casing u, which is attached to the firedoor, is made 
entirely separate from the hopper ¢, as is seen best in 
Fig. 2. The fan r consists of a drum earrying blades 
arranged at different angles so as to distribute the fuel as 
uniformly as possible over thegrate, Itsspindle h works 
in a long bearing bush s, which is held by the screw v in 
the boss ¢ of the fan casing w It is lubricated by a 
needle lubricator placed ats. The screw w provides for 
the endway adjustment of the fan. The openinge in the 
end of the fan barrel (Fig. 10) allow access of air to the 
outside of the bearing, and thus help to keep it cool. Any 
dirt collecting in the bottom of the fan can be removed by 
the door 2, 

The hopper is held in place by the pairs of bolts 16 
and 17, and also by the suspension rod 13, which is itself 
carried by the swivel arrangement shown from a clamp 
10 fixed to the top of the boiler. It will be seen that the 
fixing is of a very simple kind, and that the removal of 
the whole affair from one boiler to another, if one be laid 
off for cleaning or anything of the kind, is a matter 
which ought to be managed without much difficulty b 
an ordinary stoker. A catch z is provided is provid 
in connexion with the belt shifting lever y, by which the 
— is locked to the furnace door so long as the belt is 
on the fast pulley. 


Figs. 1 to 8 show also an arrangement of false bottom 
18 for a furnace, intended to obviate the necessity of 
making any holes in the flue itself for the attachment.of 
the bearing plates. The bearers are carried by brackets 
19, and the whole can be fitted up in the shop complete, 
without interfering with boiler in any way whatever. 

We shall be very glad to hear ulars as to- the 
results of long working with this machine, about which 
now we can certainly say that it has been very carefully 
designed, and promises to form a substantial step tc wards 
the solution of an important practical problem. We 
believe its inventor has also designed an arrangement 
of self-cleaning bars which can be used with it, which 
we Inay have occasion to refer to at some future time, 


PoLLuTIon or Rrvers.—By exceedingly slow 
the provisions of the Public Health and of the Evers 
Pollution Acts are being put into operation. Last weck a 
case was brought before the judge of the St. Alban’s 
County Court by Mr. Woollam, of the Abbey Silk Mills, 
against the ration of St. Alban’s, in res 
pollution of the River Ver ay sewage i 





would 
of the town. The defendants now 
ment until next March, s that they had arranged 
Soa snggestel, 2 wi pestasley’ Meee i ete 
§ was waver, 
Parliament and to issue the . ietives tn Werelcbas 
on the owners of land required, 


or 
municipal district, which would be essential for the success 
of the scheme. Meanwhile, the plaintiff desired some 
temporary remedy in the execution of works for the 
of peer ve oo sewers. After some di , 
during w the defendants showed that it was impossible 
to accept temporary measures, the judge decided to allow 
them until next March. As, of course, it will be impossible 


for them to get their Bill passed, even if 80 
early in the session, it is more than ble at this 
time next year the works, if the Local Govern- 


ment Board in conj with Parliament, would have 
to be then commenced, and 


may before they are completed. 

frequently pointed ou » corporations and rich individuals 
the’ hatine wwhleh thah eer Lemesas’ catates tonee 
iedehaite pucled. | se 
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STATIONARY ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. HAYWARD TYLER AND COMPANY, ENGINEERS, LONDON. 
(For Description, sce opposite Page.) 


STATIONARY BOILER AT THE PARIS 
EXHIBITION. 

We illustrate on 251 one of the two boilers ex- 
hibited at the Champ de Mars by the Fives Lille Com- 
ac The leading dimensions and particulars of these 

ilers, the arrangement of which is clearly shown in the 
drawing, are as follows : 


Heating Surface : ft. 
Firebox... oe eee wal 105.24 
Tubes ae aod in bd 1189.43 

Total out is ee 1294.67 

Grate: bts. 583 
lena ia dtp iis " . 52 in. 
Width * wi! oe 4ft. 54 in 

Tubes: ft. in. 
Length between plates... to ots 16 4} 
Number... om ous ow §«=.:105 
Internal diameter ... w oul aan 0 2 
External  ,, we si es 0 2} 
Seen from eannge to eenten of: tabe... : B35 
Heig x above £2 a. oat 0 
Total length of boll bee Ps eee owe 4 * 
Diameter ofdome... .. .. .« 2 St 











Thickness of Plates : 
i x plates... 472 in 
Outer firebox shell 472 ,, 
iler ae one A491 ,, 
Dome des ies on pon ite 954 ,, 
Diameter of firebox stays... - see +2 »» 
Distance from centre to centre of firebox 
stays ose eee eee eee eee 4, ” 
Average water space eee ++» 148.32 cub. ft. 
» steam ,, mA eco oo. 148.82 ,, 
Diameter of safety valve... ooo 54 in. 


The toiler is fed by two injectors, one on the Turck 
system and the other on that of Vale and Cuau. These 
deliver into two tanks, from which the exact amount of 
water evaporated by the boilers daily, is ascertained. 
The chimney connected with these boilers is of boiler 
plate 35.7, in. diameter at the top, and in. at the 
bottom. The shaft is bolted to a cast-iron » and no 
stays are provided, the stability of the structure being 
sufficient without them. From the record taken of the 
service of the boilers it appears that the average pro- 
duction of steam per pound of coal is 9.2601b.; that the 
mean production of steam per square foot of heating sur- 
face is 1.21 lb. ; and that the amount of cinder produced 
is ‘8.9 per cent. of the coal used. The fuel employed is a 








mixture of Anzin and Aniche coal. We are indebted to 
our contemporary, the Rérue /ndustrielle, for the illustra- 
tions and particulars of these boilers. 








Tue LATE Mr. Jonn Penn.—We notice that Messrs, 
Maslure and Macdonald have published an admirably 
executed portrait of the late Mr. John Penn. 


Ericsson’s TorPEDO Boat.—This singular craft will be 
finished this month, and will be subj to various tests 
as to the power of ber engines and her adaptation to the 
torpedo service. Captain Ericsson recently predicted 
that the machine as a device for fighting ironclads would 
hm Moved by an engine of great power it 
would have a velocity surpassing that of any antagonist ; 
and being almost wholly submerged and under perfect 
control it would advance boldly into the face of an enemy 
and deliver its missile with p Berna 5 effect. Captain 
Ericsson also spoke of the superiority of his torpedo com- 
pared with the itehead pattern, which, he said, could 
not be guided with any certainty, while the Lay was too 
much exposed above the surface of the water. J 
that he could use either steam or com air as @ 
motive power. Captain Ericsson’s boat does not exceed 
120 ft. in length, and it will have a pair of 24-in. cy- 
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STATIONARY ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
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Ix the horizontal engines, three in number, exhibited | under governor control. In the engine which we have 
by Messrs. Hayward Tyler and Co., at Paris, the Rider | chosen for illustration and of which we publish engrav- 
expansion valve, of which this firm are the sole licensees | ings this week, the latter, or automatic arrangement is 
in Europe, is shown both with hand adjustment and | adopted, the engine also being fitted with a friction brake 





in order to show the quickness with which the governor 
alters the cut-off. We have already had occasion more 
than once to describe the Rider valve gear, and to po 
in favourable terms of its quickness of action, and 

two years since,* we illustrated one of the earlier Rider 
engines made by Messrs: Hayward Tyler and Oo. 
engine illustrated to-day is ofa larger size than 
former ; it presents also several improvements in 
as compared. with it. It-has a cylinder 12 in. 
diameter by 24 in. stroke, unjacketted. The bedplate 
is of the “tube girder” pattern, with a very large base 
surface, the cylinder being bolted-end-on to it; and over- 
hanging bored guides are used, with surface of really 
satisfactory dimensions. The piston rod head is of cast- 
iron, with a a7 slipper on the under side only (see 
Fig. 4) adjustable by a wedge and serew, The general 
arrangement of the whole is clearly shown in Figs. 1 to 
3. ese figures show also the brake, about the con- 
struction of which there is nothing special to be noticed ; it 
is a simple flanged pulley with wood blocks secured by a 
single steel belt, a foot lever being provided for apply- 
ing it. 

Figs. 4 to 7 show the arrangement of the valyes and 
gear on a larger scale. This first,is a cross section of 
the engine at the governor spindle, the next a cross 
section of the cylinder and valves, the other two being 
separate views of the valves, It will be seen that the 
governor, driven by a belt and a pair of mitre wheels, 
is of the Porter type, with a double spindle. The inner 
spindle is connected with the sleeve so that it moves up 
and down within the outer one ; it carries a rack whic 
gives the required motion to the ex ion valve spindle 
(squared for the purpose) through a toothed sector. 
This sector is slotted (Fig. 4) so that its motion is not 
interfered with by the main valve spindle. The lower 
end of the governor spindle carries a weight which can 
be changed at pleasure, so as to alter the normal speed of 
the engine if required. The section. of the valve in 
Fig. 5 shows the arrangement adopted in order that the 
expansion valve pints may not be strained by wear on 
the main valve face and consequent change in the 
epee of the axis of the cylindrical exhaust valve, 

he action of the governor upon the cut-off in the Rider 
gear, as we have formerly had occasion to remark, seems 
exceedingly prompt and satisfactory, and the whole 
arrangement is a very simple one, 





THE DUBLIN WATER WORKS. 

We publish this week a birt yr engraving of some 
of the principal works connected with the Dublin Water 
Works, the construction of which formed the subject 
of a recently read before the British Association at 
Dublin. by Mr. Parke Neville, the engineer of the works. 
We have already reierred in some detail to these works 

see 221 ante), and shall on an early occasion publish 

r. Nev 


ille’s paper. 





High Bridge, New Jersey, have received a 
pa cast- iron chilled car wheels, to be shipped to South 
merica. 





Unrversity COLLEGE—ENGINEERING DEPARTMENT. 
—We have received a prospectus of the classes at Univer- 








* See ENGINEERING, vol. xix., poge 356 ; 
yol. viii., page 434, and vol. xvi., page 281. 


CHILLED Cark WuEEL8.—The Taylor Iron Works, at 
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NOTES FROM THE SOUTH-WEST. 


a total of 700 men who either have been 
pagan og ey or Cs 

Rai Eatension in the West.—An important move- 
es ee ie ey Ss seeney seeee 

pany propose exten: 

their line to Chard-road Sion, os en Lantos end 
South-Western system, and to obtain running powers over 
the Great Western Railway from Maiden Newton to Dor- 


chester, where can communicate with the branch to 
Weymouth. By ents an entirely new and 
direct route would be out from Waterloo to the 


Par- 
next 


ie, tcp 
liamen powers 
session. 


Cardif.—The trade of this pet last week was 
somewhat isfactory, especially with regard to the ex- 
tion of coal, the returns showing a decrease of nearly 

,000 tons as compared with the previous week. The-de- 
mand is not so for either house or steam coal as it 
might be ex to be at this season of the year. Prices 
are not quite so firm, and freights, both coasting and 
foreign, are lower. About 1000 tons of patent fuel were 
shipped to Rio de Janeiro by the Crown Preserved Com- 
pany. Iron ore was imported last week at Cardiff to the 
extent of 13,929 tons. 

Pembroke Dockyard.—The Lords of the Admiralty have 
just made an official inspection of this dockyard. They 
examined the Mercury, as well as a slip in which it is pro- 
pocee to build a new ironclad to be named the Majestic. 

rs have been given at Pembroke for the commencement 
of six gunboats the Snake class, similar to four now 
wee ee that the new vessels are to be of steel. 
Work already been commenced with forgings for the 
stem and sternposts. 

Tor .—The old Torquay Station has been completely 
demoliah , and the hae ware | is being removed. new 
station on the up-side of the line has been in use for some 

¢, and is now employed for both up and down trains. 
The new structure will be substantial, commodious, and 
handsome; there appears, however, to be considerable 
delay in ita completion. 


application for the necessary 
Se unde to the islature 





NOTES FROM THE NORTH. 
Guaseow, Wednesday. 
Glasgow Pig-Iron Market.—The viptee market was 
somewhat ing last rg town and prices went back 
og r ton. Iron changed bands 
47s. 7d. to 47s. 6d. cash, and at 47s. 8d. to 47s. 74d. one 
month, buyers at the close offering the lower quotations, 
and sellers near. In the afternoon sellers accepted 47s. 6d. 
and 47s. 54d. cash, and 47s. 74d. and 47s. 7d. one month, 
the market closing with sellers at 47s. 54d. cash and 47s. 7d. 
one month, and bayers near. At the opening on Frida 
morning the warrant market was as | dull, but recove 
slightly, and closed at a decline of 1d. per ton, making a 
fall in prices on the week to the extent of 10d. per ton. 
done in the morning at 47s. 4d. to 47s. 4}d. 
54d. one month, in the afternoon 
one month was , the market closing with 
sellers at 47s. 5d. cash and 47s. 6d. one month, and buyers 
offering $d. per ton less. There was a further decline of 
1d. per ton in the early of the day on Monday, but the 
reduction was af reco - The forenoon trans- 
actions were done at 47a. 4}d. to 47s. 3)d. cash, and 47s. 5d. 
to 47s. 4d. one month, and at the close there were buyers 
offering 47s. 4d. and 47s. 5d. cash and one month respec- 
tively. Inthe afternoon 47s. 4d. to 47s. 4)d. cash was 
paid, the market closing with sellers asking 47s. 5d. and 
ayers off: 47s. cash. Yesterday's was 
likewise very dull, and most lysed 
by the news from India. There was a steady decline to the 
extent of 34d. per ton under Monday’s prices. There were 
during the forenoon at 47s. 5d. to 47s. 3d. cash, 
and at 47s. 5d. to 47s. 4d. one month, with sellers at the 
close at the lower quotations. Prices receded still further 
in the afternoon—down even to 47s. 1d. cash and 47s. 2d. 
ene month. The closing prices were—sellers 40s. 1d. cash 
and 47s. 24d. one month, and buyera offering 1d. per ton 
under. was again the ruie of the market this fore- 
noon, when business was done at 47s. down to 463. 10}d. 
cash, also from 47s. 14d. down to 47s. one month. Sub- 
comentty, however, there was an rovement to 47s. cash 
and 47s. 2d. one month, buyers at close offering 47s. 
and one month respectively, and sellers 
afternoon market was quiet at 
the forenoon ng es While warrants are being dail. 
by outsiders, who consider them 
low prices now prevailing, the mer- 
think thst the prices are still 
igh, and that as long as Lusiness throughout 
so dull, there will be a continued 
accumulation of stock, as the customers will draw a 
portion of their supplies from cheaper sources. There is 
still a certain amount of demand for some of the leading 
brands which are required for the usual {autumn shipments 
Canada and the Continent, otherwise shipping iron 
remains ly dull, and in dealers’ hands the prices 
makers’ iron are much under the official 


ity 
Babli warrant store lat week, the stock with 
a+} 
week being’ 1188 tons. The 


the increase for 
number of blast furnaces in operation is still 92 as against 


87 at the same time last year. 


during the forenoon at | P 





New Iron Shipbuilding Yard at Grangemouth.— 
Charles ipbuilders at 


aan macbinery sible her bailing ica steamers, 
are 8 0 n ers. 
ad dey 5 Oe this cow Tetash of 
lustry ma: means of bringing about an improve- 
ment in the trade of the port. 
New Method of Smoke Prevention.—An important im- 
rovement has D been brought out in smoke — 
—_ = 4 innaird, of Messrs. Kinnaird and Ferguson, 
Queen’s Park Foundry, Cavendish-street, Glasgow. It is 
exceedingly simple and efficient, and has already been 
applied to the furnaces of several large works. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on \’Change was better than it was last week, but there 
was no improvement in business. The Indian news had a 
very disturbing effect upon commercial circles, and the 
latest telegrams were eagerly read. Although “ bulls’’ 
and “‘ bears”’ are actively at work, the market price of pig 
iron is about the same as it was a week ago. Messrs. 
Connal and Co., the warrant store keepers, have in stock at 
Middlesbrough 67,140 tons, and at bay they hold 
194,700 tons. There is very little doing in Middlesbrough 
warrants, which are quoted 39s. 6d. net cash. A 
deal of pig iron 
Grang' ih. A section of the lumpers at the latter port 
have recently had a difference with their employers, but 
shipments of iron have gone on notwithstanding. Some of 
the smaller brokers at Middlesbrough are said to be in the 
employ of certain well-known financial people who are bear- 
ing the market. 


The Finished Iron Trade.—There are no signs yet of the 
depression being removed from the finished trade. It is 
feared that the new war cry from India will check the 
expected revival of confidence and indefinitely prolong the 
miserable state of things which has so long continued in this 
district. All classes on Teesside have deeply felt the effects 
of the inanimate condition of the finished iron trade. 


The Steel Trade.—The steel trade in this district con- 
tinues to flourish. We have frequently stated that the 
example of steel making set by Messrs. Bolckow, Vaughan 
and Co., and attended with such satisfactory results, would 
be followed, and that in a little time various branches of 
steel making would be established in Middlesbrough. At 
present negotiations are going on for taking over certain 
works in the iron town to be converted into steel-making 
shops. It is hoped that these negotiations will be con- 
cluded, and that ere long Sheffield will not be the onl 
lace where cutlery can be produced ata cheap rate. it 
is a sign of the times that capitalists. have their eye upon 
Middlesbrough, the future of which is confidently antici- 
pated to exceed the marvels of its past history. In addi- 
tion to the extensions in steel making there remains 
untouched the salt deposits, which will most certainly be 
worked before many years pass over. 

Shipbuilding and Engineering.—There is less inquiry 
in the shipbuilding trade, and the work on hand is rapidl 
being com . On the Tyne and Tees there are still 
several splendid steamers in progress. The engineering 
shops are not so actively engaged. 

The Coal and Coke Trades.—Fuel of all kinds is plentiful 
and low priced. 


NOTES FRUM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Railway Improvements.—The example which has been 

set by the Midland Company in the ponies of increased 
accommodation for its passengers and also for their safety, 
is happily being followed in this district. We are now in- 
formed t = Lancashire and ba ay at or ag Com- 
pany are making extensive improvements in their passenger 
carriages. Larger coaches, better ventilated and more 
convenient in every way, are being 
company’s works at Newton Heath, at the rate of two 
trains of four coaches and vans week. A novelty is 
that special attention is being paid to the upholstering in 
the smoking compartments in order to avoid the retention 
of smoke. e test desideratum is that all the car- 
riages have continuous brakes. The Midland Nees md 
are also fitting up superior i for service from here 
ae and these are all supplied with Westinghouse 

es. 


A Town without Water.—A course which has caused 

t inconvenience in Doncaster has been taken by the 
rporation. The Water Works Committee met recently 
and decided ‘‘ that every effort should be made for per- 
fecting the reservoirs, compatible with safety.”’” It must 
be understood that extensive alterations are being made 
with regard to the water supply of the town. However, 
this week the town did not receive any supply of water 


from Monday morning until Thursday, “in consequence of 














alterations and repairs at the water works.” en- 
gineering was not equal to the occasion. 
Steel v. Iron.—For some time past iments of a 


experim 
very important nature have been going on at the 
Sheffield works for the purpose of determining whether in 
many special instances steel cannot be ‘made to supersede 
iron, and with more satisfactory results. Eight or nine 
different systems have been tried with to armour 
plates. Soft steel plates have been used, surface hardened, 
composite, and even plates wrought from cast steel. 
Although the makers have bad much success in produci 
a first-class resisting material, they have not yet succeed 
on the side of economy. teeters cape Ben 
would be a t accession in cost, and is a fatal objec- 
tion, espectally hen business i 





is being sent from Middlesbrough to | A 


ing turned out at the | East-terrace 





foreign Governments short of funds. The iron-workers 
do not approve of working these new steel appliances, and 
aaaey _ that direction uae 5 —- ensue. Sheffield 

ouses are, however, pursuing their efforts to supersede iron 
plates with steel ones. 

Disturbances in the Coal Trade.—At the Parkgate 
Colliery, Sheffield, belonging to the Nunnery Colliery 
Company, Limited, some very di ful scenes have 
taken place during the past week. The “‘ old hands” are 
on strike against a reduction of wages, and the “‘ new hands,” 
who have supplied their re are daily pelted with 
stones on their way to and from work. On Wednesday 
the hands on leaving work had to fight their way to their 
homes with their picks. 








FOREIGN AND COLONIAL NOTES. 


American Mechanical Industry.—A steam condenser 
weighing about 8 tons has been cast at the Scott Foundry, 
ing, Pennsylvania. Mr. W. G. Neilson, general 
manager of the Standard Steel Works, who sailed for 
Europe in February to superintend the transfer to the 
Russian Government of forty locomotives built for it at the 
— Works, Philadelphia, returned to that city last 
month. 


A Bonus for Agricultural Machinery.—The South 
ustralian Government is offering a bonus of 4000I., in 
pursuance of a vote of the South Australian Parliament, to 
the inventor of the best machine combining the operations 
Sue and cleaning wheat, &c., fit for bagging in the 


Rolling Stock on the Chicago and North-Western Rail- 
road.—The equipment of the Shicago and North-Western 
Railroad, 2037 miles in length, comprised at the close of 
May, 1878, 342 locomotives, and cars, viz., 2 parlour 
cars, 142 first-class, and 29 second-class passenger cars, 
67 baggage and express cars, 15 mail cars, 140 caboose and 
way cars, 4 paymasters’, directors’, officers’, and business 
cars, 18 boarding cars, 4473 box freight, 1075 platform, 
604 stock, 26 dump, 1957 iron ore, 40 ditching, and 13 pile- 
driving, wrecking, &c., cars. The equipment of the 
Winona and St. Peter Railroad comprised at the same 
date 27 locomotives, and 1087 cars, viz., 7 first-class 

assenger, 2 baggage, mail, and express, 2 caboose, 893 

x freight, and 133 platform cars. The total number 
of engines on the Chi and North-Western system was 
thus 369 ; the total number of cars 9642. 


Locomotive Performance on the Chicago and North- 
Western Railroad.—The number of miles run by loco- 
motives on the Chicago and North-Western Railroad for 
the fiscal year ending May 31, 1878, were mger trains, 
2,681,378 ; freight trains, 5,098,979 ; wood trains, 22,475 ; 
gravel trains, 512,291; switch trains, 1,983.207; total, 
10,298,325 miles against 9.631,104 miles for the preceding 
year, 8n increase of 667,221 miles, or 6.93 per cent. The 
average cost per mile run was 21.60 cents. 


Adelaide and Suburban Tramway.—A pioneer tramway 
between Adelaide and its suburbs was opened without 
public ceremony on June 10, and tramcars are now run- 
ning regularly between the city and the eastern suburbs of 
Kent Town, Kensington, and Norwood. The Act of Par- 
liament which sanctioned the making of the line, received 
the vice-regal assent October 27, 1876; the directors of 
the company lost no time in ordering the materials and 
rolling stock from England and America, and in December, 
1876—not two months after the Act passed—the work of 
laying the tramway was begun. The contractor, Mr. W. 
Sutherland, of Hilton, however, did ee on with his 
work to the satisfaction of the ey: , their engineer, 
Mr. E. A. Wright ; and on March 13, 1878, after nothing 
had been done for a few weéks, the company took the con- 
tract into their own hands, and with the aid of a large staff 
of men, the line was completed from Kensi m to the 
end of Grenfell-street by the middle of May. e line is a 
double one throughout, excepting in Rundle-street from 
to Pulteney-street. The total length of the 
tramway is about seven miles—reckoning both lines—and 
the route traversed is from the company’s stables at Ken- 
si m Park, through — yo the Parade, Norwood ; 
Sydenham-road, Beulah-road, Kent-terrace, Rundle-street, 
Kent Town, Rundle-road (across the Park Lands), up 
Rundle-street, as far as the York Hotel, then round by 
Pulteney and Grenfell-streets, into King William-street, 
and so on by the eastern side of Victoria-square to South- 
terrace, the return rails being on the western side of the 
square, down King William-street, and by way of Rundle- 
street back to the east. The line is of the standard gauge, 
4ft. 8}in., and the rails used are Larson’s patent iron rails, 
with Kincaid’s patent chairs. The maximum speed al- 
lowed under the Act is eight miles per hour. As soon as 
the requisite number of horses is obtained, it is intended to 
run the cars to and from the termini every quarter of an 
hour from 7 a.m. to 11 p.m. 


Aarberg and Bienne Canal.—A canal from Aarberg to 
the Lake of Bienne, which has been ten ecg yee 
has been officially opened. Some 75,000 acres of marsh 
land are thus drained, and the banks of Lakes Morat, 
Neufchatel, and Bienne, are secured from innundations. 


Boring for Coal in New South Wales.—The importance 
of a good ‘supply of coal in New South Wales can scarcely 
be overrated, and boring operations which have been pro- 
ceeding at Newington have been watched with 
much interest. At the date of the 
depth which the diamond rock drill had 
the made having been 15 ft. 
shale have been noticed in 
limited extent. The 

strata are considered, however, to 
a seam of coal. 
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BOILER LEGISLATION. 

SHorTLY before the close of last session, the 
President of the Board of the Trade informed the 
senior member for Manchester, in reply to a ques- 
tion in reference to the use of steam boilers in 
crowded localities, that the Government were of 
opinion that there should be further inquiry into 

e loss of life from steam boiler explosions, and 
next session he hoped to be able to state the views 
of the Government on the subject. Lord Sandon 
then promised that the Government would give 
every attention to the matter. 

Whether the dream of the Manchester Steam 
Users’ Association is about to be partially realised, 
and the inspection of all boilers in the United 
Kingdom is to be made compulsory, or the Board of 
Trade is going to be empowered to institute an 
inquiry into every explosion that occurs, or whether 
the Home Secretary is merely going to appoint some 
legal functionary to watch the proceedings on behalf 
of the Government, whenever a coroner’s inquest is 
held after a boiler explosion, remains to be seen. 

We have already expressed our opinions of the 
rival schemes put forward by those whose interests 
are likely to be affected even more than those of the 
steam users themselves, by our legislative enactments 
concerning the working of stationary boilers that 
may be put in force, and shall not repeat them here, 
but refer our readers to volumes x., xi., and xii. of 
ENGINEERING, in which the matter is pretty fully 
discussed. 

Whatever form legislation may take it is tolerably 
certain that to be of any use at all, it cannot stop 
short of enforcing the recommendation of the Select 
Committee of' 1870-71, and embodied in’ the Bill 
read before the house near the end of the session of 
the latter year, but legislation may be expected to 
go a very long way further. 

This recommendation was to the effect that it 
shall be the duty of the steam user to report to the 
coroner of the district whenever an explosion does 
take place, whether it is attended or not with loss 


of life or injury to on or damage to property ; 
and an inquiry shall be held under the direction o 

the Board of Trade, and that a report of all such 
inquiries shall be presented to Parliament. We 
say Sra in g that as there are no coroners 
in Scotland, the recommendations of the Committee 
are evidently not intended to apply to boilérs work- 
ing on the other side of the Border, where some 
reform in the manner of making free inquiry into 
the cause of explosions is even more shaded than it 
is on this side. 

Now even in such a simple recommendation as 
the above, a difficulty at once presents itself when 
we come to inquire, what shall be considered an 
explosion, To those who are not familiar with the 
numerous mishaps that befall steam boilers, this 
question may appear very easy of solution. We 
have, however, only to look back at the experience 
that has been gained since the Select Committee’ 
concluded their labours to see that it is not such an 
easy matter to settle after all. In order to make 
this clear we will cite a case or two bearing on this 
subject selected from a great many that have come 
under our notice, 

The flue tube of a Cornish boiler at a chemical 
works suffered complete collapse over a great part 
of its length, and rent transversely, The boiler was 
not moved from its seat, but there was a violent 
discharge of steam, water, and burning fuel from 
the furnace. The engineman was slightly injured 
and the windows in the buildings facing the boiler- 
house were broken by the concussion of the atmo- 
sphere. The boiler company with which this boiler 
was insured make no mention whatever of this 
collapse in their annual report, whilst they state 
that only one of the boilers that exploded that year 
was insured, and this was a plain cylindrical boiler 
at a colliery. This statement may be taken as 
negative evidence that this collapse was not con- 
sidered an explosion by the boiler company in ques- 
tion. It was, however, regarded as an explosion in 
the reports of all the other boiler companies, 
although there was a difference of opinion as to 
whether the collapse was due to overheating or to 
inherent weakness in the tube, which was un- 
strengthened. A similar collapse of another Cornish 
boiler tube took place some time afterwards in the 
same district, This boiler, which was not moved 


same company as the other, and this collapse was 
attended by a serious loss of life. In the annual 
report of their chief engineer this collapse was re- 
garded as an explosion, and was included in the 
description of the six explosions that had happened 
to the boilers insured by the company during the 
same year, 

In these two cases of collapse, the only substantial 
reason we can discover why the latter was regarded 
as an a while the ape was not, by the 
engineer of the company to whose inspection 
bollers were fubanet te that the latter was at- 
tended with loss of life. Now if it were urged that 
a flue simply collapsing without rending and dis- 
charging its contents should not be considered an 
explosion, we could understand the force of the 
objection, but that the — of the loss ~ a 
or injury to m, or to property sho’ 
detertsine whether a collapse is to i considered an 
explosion or not, is too absurd to stop to consider, 

0 bar § pour case, a plain cylindrical = 
in another com: gave way at a plate 
onthe ade As the rash of steam aa weer had 
free vent after blowing away a little brickwork, and 
the reaction was not sufficient to overcome the re- 
sistance offered by the weight of brickwork and the 
boilers on the other side, the,boiler in which the 


rent occurred was scarcely moved from its seat. | pe 


This was not regarded as an explosion at the time, 
but had the rent been on the other side of the 
boiler it would have been lifted from its seat, and a 
considerable destruction might have resulted, when 
the mishap would no doubt have been called an ex- 
plosion. this case it is evident that the question 
of the mishap being termed an explosion, turned 
upon whether the boiler was lifted from its seat or 
not. 

On another occasion a plate gave way at the 
under side of an externally fired boiler whilst the 
inspector was standing on the shell crown. No 
one was hurt and the boiler was not moved from its 
seat in consequence of the relation between the 
volume of steam and water discharged, and the size 
of the space it was di into being such as 





not to produce a sufficiently strong reaction to lift 
the . Had the rent been larger or the pres- 


from its seat by the explosion, was insured by the | dama 


the | not have been even 


sure greater, or the space beneath more confined, 
the boiler would have been “skied,” when no 
doubt the mishap would have been called an explo- 
sion. Here the question of explosion turned upon 
the size of the rent, degree of pressure, and the size 
of the space beneath the boiler. 

The same remark applies to all the transverse 
seam rips in long egg-ended boilers that are of 
weekly occurrence in the North of England. When 
these transverse rents occur gradually, the boiler 
slowly empties itself; when they occur suddenly 
one or both ends of the boiler shoot off like a rocket, 
sometimes clearing a row of houses in their flight. 
An explosion of this kind took place at an iron 
works where one of the owners was a director in the 
company with which the boiler was insured. This 
gentleman, who was well aware of the treacherous 
character of these seam rips, made the remark that 
the explosion would not have occurred had the rent 
taken place gradually, as it was expected to do 
This remark expresses the prevailing opinion that 
the lifting of the boiler from its seat constitutes 
the explosion when an externally fired boiler bursts 
at a ring seam, or, in other words, that bursting 
pik is not an explosion, whilst bursting sud- 

enly is. 

As the first object of boiler legislation is to 
prevent loss of life, it will be conceded that the 
term explosion, when used in such a recommendation 
as that mentioned above, should cover all mishaps 
by which loss of life is endangered or threatened, 

e, therefore, offer the following definition of ex- 
plosion as being the most suitable to cover the 
great majority of cases that should be investigated : 
An explosion is the rending of any part of a boiler, 
accompanied by a sudden discharge of steam and water, 
necessitating the stoppage of the boiler and repair of 
the part fractured. 

e last part of this definition is inserted in order 
to exclude the collapse of the small tubes in loco- 
motive and other multitubular boilers, which are of 
constant occurrence, and are not dangerous, the 
boiler i ty serviceable when the tubes are 
plugged. is definition does not, however, in- 
clude the collapse of large flue tubes whose rending 
is prevented by timely drawing of the fires, or some 
mere accident. These partial and complete collapses 
without rending frequently take place, and as no 
is done outside the boiler, the flues are re- 

ired, and pg gcd god - —_ to — a 
repetition of the mischief, beyond discharging the 
fireman to whose neglect these collapses are gene- 
rally and very often wrongly ascribed. But as these 
collapses have so often been the precursors of the 
violent osions of the same or similar boilers, 
they should be turned to account, and their cause 
discovered. They will thus be made the means of 
discovering some defect in construction, material, 
feed-water, mountings, or attendance, which may 
suspected. With this object in 
view, the word collapse should be added to that of 

losion in the above recommendations, 

e are inclined to go even further, and say that 
the reporting of all explosions, colla: rents, dis- 
tortions, and even serious t require 
repairs, should be made compulsory in order that the 
owner should be advised by some competent boiler 
engineer as to the cause of the trouble, which is 
ve reqnenrls beyond the ken of the average 
boiler r. It often happens that the repeated 
tinkering of the boiler in consequence of some de- 
fect of material, workmanship, construction, setting, 
or feed water, leads eventually to an explosion, and 
on the principle that prevention is better than cure, 
it follows that it is better that advantage should be 
taken of the warning, than that the trouble should be 
rpetuated till it results in an explosion, and be- 
comes the subject of a long and expensive investi- 
gation, which may end in a division of opinion as to 
the eause, and be unsatisfactory to all concerned. 

The losion that occurred in London on the 
day after the sinking of the Princess Alice is a case 
in point. The boiler was externally fired, and hada 
plate no less than # in. thick over the fire. The plates 
rivetted to the end and sides of this monstrously 
thick plate, which was of Lowmoor iron, were but 
Ys in. thick, of indifferent quality. As might be 
aL a ge such a om sag mode - construction 
ca great trou eaking an 
consequence of the a pie be nae 
down, tearing the weaker and inferior 


Feiss the builee, exploded, abd’ tha eek tn suiem 
e works in 
and damaged tis, someundien 
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property. As the 
explosion took place at quarter to nine at night and 
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no one was on the premises, there was no injury to 
person. Had the explosion taken place in the day 
time, there would probably have been a great loss 
of life. 
As no competent boiler engineer would have 
sanctioned the working of such a boiler with a 3 in. 
plate over the fire, this explosion would have been 
revented if advantage had been taken of the warn- 
g given by the leakage and fracturing of the plates 
shortly after the boiler was set to work. 
The head of a firm of boiler makers of good stand- 
ing ignores the damage that must inevitably take 
place with such a construction as we have described, 
and states that this explosion must have been due to 
& very great pressure in the boiler, at least double 
the alleged working pressure, which was some 84 lb. 
His opinion is based = the appearance of the 
wreck caused by the explosion, and of the fractures 
of the plates. This is by no means a new idea, but 
it serves to show on what slender grounds an in- 
telligent boiler maker will base his opinion when he 
takes the appearance of a fractured plate covered with 
lime as indicating the pressure to which it was sub- 
jected at the moment of explosion. 
In the Bill we have referred to, there are one or 
two more points that will bear discussion, which we 
must defer to another article. 





MOMENTUM AND MOMENT. 

In our article, a “Three Hundred Ton Cannon 
Ball,” at page 200 ante, we carefully avoided usin 
the word ‘‘ momentum,” knowing very well that 
there is no word more apt to be misunderstood by 
engineers. The letter by ‘‘ E. H.” at page 236 ante 
very well illustrates the existing confusion of ideas 
about its meaning. The writer ‘“‘ E. H.” is quite right 
in his facts, and She correctly applies a Latin word 
in its Latin sense, but it is important that the dis- 
crepancy a ey out should be taken notice of by 
us, for the sake of many of our readers who might 
otherwise be quite misled as to the meaning of this 
important word. Bourne, in all his books, gives 
momentum” as “the inertia of a moving body or 
the measure of indisposition in a moving body to 
come to a state of rest,” and he also always con- 
founds “force” with “energy.” The progress of our 
engineers in the study of mechanics has no doubt 
been much impeded by this misapplication of the 
language of science by Bourne, and other writers of 
i standing amongst engineers. Bourne 
and “ E, H.” also, are quite right in their practical 
deductions, but any “ clever sailor” who should take 
the meaning of ‘‘ momentum” from Bourne's trea- 
tise on the steam engine, and afterwards should cal- 
culate its amount arithmetically according to Ran- 
kine and other schoolmen, would produce just the 
blunder which gave us the three hundred-ton cannon 
ball. The rate at which matter is traversing a path, 
by the motion of a body, is called the momentum of 
that body at that instant in that direction. Motion 
is the changing of place of matter, and the rate at 
which matter is changing its place is momentum. 
The rate at which a dody is traversing a path is 
velocity. The distinction between velocity and 
momentum may be illustrated in this way: A 
wheelbarrow carrying 100 bricks is traversing a 
path at the velocity of 10 ft. per minute; at what 
rate are bricks being moved along that path ?—evi- 
dently at the rate of 1000 foot-bricks per minute. 
If the wheelbarrow contained only 10 bricks, and 
moved 100 ft. per minute, the ‘rate at which bricks 
would be changing place in that direction would be 
the same, 1000 foot-bricks per minute. ‘The arith- 
metical value of momentum is the arithmetical 
product of weight by velocity ; our definition and 
illustration are intended to explain what the idea is 
that is described by the word momentum—it is the 
phenomenon of matter-motion expressed as a quan- 
tity, the quantity of motion. 

Altkough correct in his facts and his Latin, 
‘“E, H.” is with the minority in upholding Bourne 
against Rankine, &c. All our standard class-books 
have momentum as it is in Rankine. 

The words moment and momentum are to some 
mutually confusing, ‘‘ The moment of any physical 
agency is the numerical measure of its importance.” 

t is the Thomson-Tait definition, but it does 
not explain why the word moment is so applied. 
Without making any archeological investigation it 
appears to us that the yoy meaning of moment 
is movement in both of the words moment and 
momentum, From the same root comes our other 


moment of a physical agency primarily means the 
numerical measure of the importance of that agency 
in a movement through angle=1, in circular measure. 
The word moment, therefore, is not a substitute for 
the word importance, but is a modification of the 
word “movement,” and the words preceding 
“movement” are omitted for brevity. As the 
length of the are of angle=1 is the same as the 
length of the radius or arm, the moment of a couple 
is arithmetically equal to ‘‘ the product of the mag- 
nitude of its force by the length of its arm.” 
Rankine says the moment of a couple “means” 
that, but, we think it is primarily only arithme- 
tically equal to that product. Moments of forces 
about an axis are, therefore, according to our idea, 
the numerical measures of the work which each 
force would do while the whole system moved 
through angle =1 about that axis. To substitute 
the product of the force by the radius is an obvious 
arithmetical convenience, but the primary idea and 
the original meaning of the word cannot be pbhilo- 
logically appreciated until we go back to the arc 
measure. 

Mr. Bourne, ‘‘ E. H.,” and many other engineers 
have been misled by the —— application of 
these words in a new, but arithmetically equivalent, 
sense. What Mr. Bourne calls “momentum,” is 
what is now called moment of momentum. If 
moment meant only importance, then the arithmetical 
measure of momentum would be the same as the 
moment of momentum, and Mr, Bourne and ‘ E. H.” 
would be in the right. If we restore to the word 


| moment, just for explanation, its primary meaning, 


movement, it will help us to understand what is 
spoken and what is not spoken in expressions con- 
taining these words. 





a 
CREUSOT. 
In the programme of the recent meeting of the 
Iron and Steel Institute at Paris, there was, we 
venture to say, no more attractive announcement 
than that relating to the excursion to the works of 
MM. Schneider et Cie., at Creusét. The fame of 
the Creusét Works is world-wide, and their vast 
extent and the completeness of their equipments is 
known, at least by hearsay, to all interested in our 
iron and steelindustries. But while a general know- 
ledge of the resources of Creusét is common, the 
number of English iron manufacturers who have 
visited the works is comparatively few, and hence it 
is not to be wondered at that the opportunity of in- 
specting them afforded last week resulted in a large 
numberof the members of the Institute accepting MM. 
Schneider’s cordial invitation. Before speaking of 
this visit, however, it will be desirable that we should 
say a few words respecting the history of the works 
and their present position. 
The works of Le Creusét, situated in the Depart- 
ment of Sadne-et-Loire, and Arrondissement of 
Autun, about 250 miles south-east from Paris, 
existed in the last century, they having been founded 
in 1781, but during the first fifty-five years of their 
life they did not rise into any special importance, 
and the Creusét of to-day may really be said to date 
from 1836, in which year the works and mines con- 
nected with them came into the hands of MM. 
Schneider Fréres et Cie. for the sum of 2,680,000 
francs, or about 107,000/. At the date just men- 
tioned an important change was coming over the 
iron manufacture and engineering industry. Rail- 
ways were being introduced, steam navigation was 
being developed, and with the improved means of 
communication by land and sea, there was estab- 
lished practically a new era in industrial progress. 
MM. Adolfe and Eugéne Schneider were men who 
clearly saw the course which events were taking, 
and they resolved to extend the works at Creusdét 
so as to enable them to take full advantage of the 
vast impulse which the metallurgical industry was 
about to receive. How far they succeeded in this 
is shown by a report made by the jury for the De- 
partment of Sadne-et-Loire for the Exhibition of 
1839, from which report we learn the remarkable 
progress which had been made during the two years 
which had elapsed since MM. Schneider’s acquisition 
of the establishment. The position of Creusét in 
1839 as described in this report was as follows: A 
shaft provided with an engine of 250 horse power 
enabled the collieries to yield 700,000 hectclitres, 
or about 56,000 tons of coal per annum, four blast 


furnaces were in use, a railway alittle over six miles 
long had been made to unite 
du Centre, minerals were being obtained from 


e works to the Canal 
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Varrenne, Chalengay, and various mines at Berry, 





and the production of iron had reached between 
500 tons and 600 tons annually. A foundry for 
heavy casting had also been started, and the mecha- 
nical workshops were established on a scale which 
was remarkable for that date. Thus the works 
comprised 50 smiths’ fires, 100 boiler-makers were 
engaged, as well as 200 smiths, fitters, turners, 
erectors, &c., while 600 men were employed at the 
mines, the total number of employés of all kinds 
being about 1800. Fourteen locomotives had been 
already turned out, while a fifteenth, made for the 
Bale and Strasbourg line was submitted to the 
examination of the jury. The price of this locomo- 
tive was 40,000 francs, or about 1600/., and it had 
wrought-iron driving-wheels welded up in a single 
piece. The first locomotive of French manufacture 
set to work on a French railway was constructed at 
Creusét, and at the date of which we have been 
speaking, the works had also turned out engines for 
the railways of St. Germain, of Versailles, and of 
St. Etienne to Roanne, while they had also supplied 
two engines to Italy for use on the Milan Railway. 
Two iron steamboats with engines of 60 horse power, 
intended for service on the Rhone, were also in 
progress at the works. 

In 1842 an important step was made by the in- 
troduction at Creusét of the steam hammer, This 
is not the place to discuss the rival claims of Mr. 
James Nasmyth and M. Bourdon to be considered the 
designers of this important tool in its practical form, 
and it will be sufficient to record here that it was at 
Creusét the steam hammer was first actually made 
and brought into use. Provided with the steam 
hammer MM. Schneider undertook a heavier class 
of work at Creusét, and notably they carried out 
the construction of the steamers Lcteadiien Canada, 
Caraibe, Orénoque, and Albatros, and of frigates 
with engines of 450 horse power. 

It was shortly after this—in August, 1845—that 
M. Adolphe Schneider was unfortunately killed by 
a fall from his horse, the conduct of the works then 
devolving on his brother M. Eugéne Schneider, the 
father of M. Henri Schneider, the present head of 
the establishment. On the death of M. Adolphe 
Schneider the firm assumed the title of MM. 
Schneider et Cie, which it has since retained. 

M. Eugéne Schneider resolutely carried out the 
determination he had formed to make Creusét the 
most important establishment of its kind in the 
world, and he devoted himself with a vast amount 
of energy and skill to the attainment of this result. 
Every year additions were made to the establish- 
ment, the workshops were enlarged and every care 
was taken to introduce improvements and to secure 
tools and mechanical appliances of the best types. So 
rapidly were the works Tpuclapel thatin 1855, during 
the Crimean war, MM. Schneider were enabled to 
turn out in seven months seventeen engines of 150 
horse power each for gunboats and floating batteries, 
four engines of 650 horse power for vessels of the 
line, and to commence two engines of 800 horse 
power each for frigates. 

Successively an increase was made in both the 
number and size of the blast furnaces, and in 1862 
the production of pig iron having outgrown the capa- 
bilities of the forge, a new forge was established on 
a site about five-eighths of a mile from the furnaces. 
This new forge, of which we shall have to 
speak hereafter, was constructed of sufficient size 
to be able to deal with a production of 140,000 to 
150,000 tons annually. In 1862 also the lines 
uniting the various parts of the works were increased 
and they were extended to the mines of Mazenay, 
while large works for the manufacture of refractory 
materials, firebricks, &c., were established at Per- 
reuil, on the banks of the canal. 
The next important step was taken in 1869, when 
the large workshops for the manufacture of steel by 
the Bessemer and Siemens-Martin processes were 
put in operation. At the same time another large 
uilding was completed and fitted up with a tyre mill 
and heavy hammers and tools for dealing with large 
steel oriron forgings, It is in a prolongation of this 
building that the 80-ton hammer has since been 
placed. 
As a natural result of the growth of the works 
it became necessary to supplement the original 
sources of supply of raw material. For some time 
the collieries 4 reusét had been unable to furnish 
all the coal required for the works, and purchases of 
fuel had to be made elsewhere, thus rendering the 
establishment to some extent dependent upon its 
neighbours. ‘To remedy this state of things, at 
least partially, MM. Schneider et Cie., in 1869, 





became the proprietors of the mines of Montchanin 
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and Longpendu, in the Department of Sadéne-et- 
Loire, and of those of Decize, in the —_ of 
Nievre; while in 1872 they requi those of 
Montaud (Loire) and became part proprietors of 
the mines of Brassac (Puy-de-D6me) and Beaubrun 
(Loire). At the same time they assured themselves a 
supply of minerals by adding the iron mines of 
‘Allevard (Istre) and Saint-Georges (Savoie) to 
those they already possessed. To complete these 
arrangements MM. Schneider also placed their 
various mines and works in telegraphic communica- 
tion with each other. 

We have now sketched briefly the development 
of the vast works at Creusét under the evergetic 
and skilful management of Messrs. Schneider, and 
to give amore clear idea of the present possessions of 
the firm it may be advisab'e to recapitulate the 
various establishments of which they consist. These 
may be divided into two parts, viz., first, the works 
at Creusét proper, and, second, what we may 
term the dependencies on those works. The works 
at Creusét, comprise within themselves collieries, 
blast furnaces, forges, rolling mills, steel works, 
and extensive mechanical workshops, together with 
an extensive system of railways giving the neces- 
sary intercommunication tetween the various de- 
partments, The dependencies of Creusét on the 
other hand consist of : 

1. The collieries on Montchanin and Longpendu 
(Sadne-et-Loire), of La Machine, near Decize 
(Niévre), and of Montaud-St.-Etienne (Loire). 

2. The iron mines of Mazenay (Saéne-et-Loire), 
of Laissey (Doubs), of Allevard (Istre), of Saint- 
Georges (Savoie), and of Saint-Florent (Cher). 

3. The works for the construction of roofs, 
bridges, steamers for river navigation, &c., at 
Chalon-sur-Saéne. 

4. The works at Perreuil (Sadne-et-Loire) for the 
manufacture of firebricks and other refractory 
products. 

5. The glass works at Decize (Nievre). 

Besides the above, MM. Schneider and Co. are 
also, as we have mentioned, co-proprietors of the 
collieries of Beabrun (Loire) aud Brassac (Puy-de- 
Déme), Altogether the area occupied by the works 
at Creusét and their dependencies amounts to up- 
wards of a thousand acres, as shown by the follow- 
ing summary : 





Acres. 

Buildings and workshops ... 60. 
Yards of works and depéts 456.4 
Railways... ee sd 168.3 
Dwellings of staff .., 21.4 
Gardens oe ove 339.1 
Total di we = 1045.2 


To this area must be added 1805.7 acres of agri- 
cultural land, forests, &c., also held by Messrs. 
Schneider, making a grand total of over 2850 acres. 
In connexion with the various works there are about 
190 miles of private railways worked by 27 loco- 
motives and 1518 wagons, while on the lst of May 
last the staff included 15,252 persons employed in 
the different departments as follows: 


Collieries ... — ite see se 4,960 
Iron mines ... ae ite eve oe 1,921 
Blast furnaces sa > 
Steel works oa ae ma as 793 
Forges and rolling mills ... ose a 2,637 
Mechanical workshops ... a ede 2,708 
Railway service and miscellaneous __... 1,499 
Total .., des oA 15,252 


The output of Creusét and its dependencies 
amounted in the years 1877-78 to 549,000 tons of 
coal and 155,000 tons of pig iron, of which 126,000 
tons were converted into wrought iron and steel, 
while during the same period the mechanical work- 
shops turned out 25,000 tons of engines and machines 
of various kind. The materials used in the same 
year were as follows: 


Coal a ih il ety 572,000 tons 
Coke a - aoe ase 165,000 ,, 
Minerals ... eco rn om 400, - 
Water ... ai be «» 770,000,000 gals. 
Gas “ia sie ~ .. 77,680,000 cub. ft. 


These figures, vast as they are, are not con- 
sidered to represent the full capacity of the works, 
which are deemed capable of an annual output 
amounting to 700,000 tons of coal, 200,000 tons of 
pig, 160,000 tons of wrought iron and steel, and 
about 30,000 tons of engines, machines, &c. 

With the collieries and mineral possessions of 
Messrs. Schneider we pro’ to deal in our articles 
on these subjects treating of the exhibits at Paris, 
Messrs. Schneider showing in their pavilion at the 





Exhibition an exceedingly fine collection of samples 
from their various mines, together with sections of 
the —— comands = a of Harms fl the 
special plant emplo resent e it is our 
intention to deal more empeeidihy with the visit of the 
members of the Iron and Steel Institute to Creusdt, 
a visit rendered specially memorable, not only by 
importance and interest of the works inspected, but 
also by the open-handed hospitality of Messrs. 
Schneider and the anxiety displayed by M. Henri 
Schneider and his staff to do everything in their 
power to promote the comfort of their guests and 
to render their visit a profitable one. 

In accordance with the programme we announced 
last week, the members who had put down their 
names for the visit to Crensét left Paris last Friday 
(the 20th inst.) at 10.30 P.M. in a special train pro- 
vided by MM. Schneider, and reached Creusét 
punctually at 7.15 A.M. on Saturday morning. On 
their arrival they were.met at the station by M. 
Henri Schneider, the present head of the firm, and 
were conveyed in carriages to the various hotels, 
where rooms had been engaged for their accommoda- 
tion, and where refreshments were perry re 
served. Breakfast over, the party met at 9 o’cl 
at M. Henri Schneider's chateau, which occupies an 
admirable position not far from the works, and 
thence under the guidance of M. Schneider and 
members of his staff they proceeded to the works 
themselves. 

The department first visited was that containing 
the blast furnaces. ‘The works at Creusét lie in a 
valley, and the blast furnaces of which we are now 
speaking are situated at the foot of the southern hill- 
side, advantage being taken of the formation of the 
ground to deliver the coke and ore at a level about 
35 ft. or 40 ft. above the pig beds, so that a compara- 
tively short lift is required to raise the materials to 
the top of the furnace. There are altogether thirteen 
blast furnaces at Creusdt, and in the Jatest examples 
the stacks are completely cased in iron, as is the prac- 
tice in some of the Cleveland works. In the last new 
furnace the boshes are also completely cased, and 
jets of water are so arranged as to maintain a com- 
plete stream flowing over the surface of the casing 
of the boshes, this water running down and being 
caught by an annular trough at the bottom of the 
casing. ‘The furnace has a closed hearth with con- 
tinuous discharge of slag, the molten slag flowing 
from a suitable runner, and falling into a strong 
jet of water which disintegrates it, the particles 
of slag and water then flowing together into a 
wagon from which the water drains off, leaving the 
slag behind. The arrangement appears to work 
very well, 

The furnaces are from 22 metres to 25 metres 
(72 ft. to 82 ft.) high, and one of them is provided 
with Whitwell’s hot-blast stoves, while a number of 
others are fitted with Cowper stoves, of which, we 
believe, there are now thirty in use in the works, 
whilst others are to be erected. These stoves have 
we understand given excellent results at Creusdt, 
where the difficulty arising from dust in the waste 
gases—at one time regarded as an objection to 
such stoves—has been quite got over. ‘To remove 
the dust the down-corners of the furnaces are fitted 
at the top with a kind of shower-bath arrangement, 
by means of which the gas is washed on its way 
from the top of the furnace. The arrangement 
consists simply of a tank witha _—S ttom 
fitted to the upper end of the down-corner pipe, 
and provided with valves for regulating the water 
supply, and with a series of prickers for clearing the 
holes through which the water is discharged. The 
dust precipitated by the water falls into a suitable 
receptacle at the foot of the down-corner pipe, the 
latter being closed at the bottom by a water seal, 
which allows the excess of water to escape, and at the 
same time permits access for the removal of the de- 
posited dust. Water seals and depositing chambers 
are also provided at other points in the main, 
the water seals preventing any danger arising from 
an explosion of gas in the main. The gas, in addi- 
tion to being used for heating the blast stoves, is 
also utilised under the boilers. 

The furnaces have all closed tops of the cup and 
cone type, but the arrangements for charging have 
some special features, The wagons used for . 
ing the charges of coke and ore are cylindrical, the 
bottoms being conical, and the cylindrical sides 
being capable of being lifted. At the top of each 
furnace a line of rails is laid across the charging 
hopper, and on to these rails a wagon containing a 
charge of five tons. When in D grraey a hydraulic 
lifting arrangement, with which the furnace is pro- 





vided, is attached to the cylindrical shell of the 
wagon, and this shell is raised, the rey te 
the materials contained in the wagon slide off the 
conical bottom, and distribute themselves equally 
around the charging hopper of the furnace. This 
being done, and the wagon removed, the bell is 
lowered, and the charge admitted to the furnace in 
the usual way. This arrangement gives a very good 
distribution of the , and it is altogether a 
handy one. The lifts which raise the materials to 
the tops of the furnaces are of the direct-acting 
hydraulic type, and on the arrangement of the fur- 
naces themselves an especially noticeable feature igs 
the ample space allowed around them for access 
to the tuyeres, &c. 

The total production of pig is at present about 
500 tons per day, and of the thirteen furnaces from 
four to six—according to the demand—are em- 
~~ in making Bessemer iron. The iron for the 

ssemer process, we may add, is run into large 
ladles containing eight tons each, and carried direct 
to the converters. 

The ore used at Crusét are of various kinds, and 
include oolitic ore from the Mazenay mines, con- 
taining only 27 to 28 per cent. of iron, spathic 
ore from the mines of St, Georges (Savoie) and 
Allevard (Isére), magnetic oxide from Mokta-el- 
Haded, containing as much as 65 per cent. of iron, 
and Elba ores, 

(To be continued.) 





THE BRITISH ASSOCIATION. 

As far as Section A was concerned, Tuesday, 
August 20, was the concluding day of the British 
Association —e at Dublin. On that day the 
section was divided into two departments or sub. 
divisions, one under the presidency of Professor 
John Purser being dentek to astronomy, and the 
other presided over by Dr. T, A. Hirst, F.R.S., to 
physical science. The business in the astronomical 
sub-section commenced by Mr. James Glaisher, 
F.R.S., reading the report of the Committee on 
Luminous Meteors. The report began by enumerat- 
ing the meteors which been seen by two or 
more observers, and which had been tabulated with 
their real paths, velocities, and radial points, The 
second _ of the report had reference to observa- 
tions of large meteors, which were given in detail, 


The third part, from the pen of Professor Alexander 


Herschell, contained instructions for the observation 
of meteors and aérolites, The fourth part was de- 
voted to a discussion of the fire-ball of the 27th of last 
November, which has been found to have a period 
of only 500 days by yp gre G. L. Tupman, and the 
concluding portion of the report entered into a 
careful analysis of masses of meteoric iron and so- 
called ‘‘ thunderbolts,” the results of the researches 
of Dr. W. Flight. This report was succeeded by 
the report of the Committee ‘‘ On the Tides of the 
English Channel,” which was read by Mr. J. N. 
Shoolbred, C.E. 

The Earl of Rosse next gave a description of the 
equatorial mounting of his new 3-ft. reflecting tele. 
scope at Parsonstown, which was designed by Mr. 
Bindon Stoney, C.E., in conjunction with Lord 
Rosse and Mr, Strype, Lord Rosse’s communication 


was illustrated by models of the instrument and by 


a model of Mr. Grubb’s 
made for the Victoria Government. Lord Rosse 
began by pointing out that the optical arrangements 
of the telescope differed in no respect whatever 
from other telescopes, the method of mounting 
alone being different. The chief novel characteristic 
of the method of mounting consists in the fact, that 
the polar axis upon which the whole system turns 
is not co-axial with the polar girder to which are 
attached the two arms which support the declination 
axis. This girder is hollow, square in cross-section, 
and entirely constructed of boiler plates rivetted 
together, and it swings round the A. ws axis, being 
4 by brackets attached to one of its faces, 
the bearings through which the polar axis passes being 
fastened to these brackets. The girder may, therefore, 
be said rather to be hinged to the axis than pivotted, 
swinging round it as the vertical post of a park 

te swings round the fixed gate-post by turning in 
its hinges. In order to counteract the tendency of 
the girder to swing round under the influence of 
gravity due to the eccentricity of its axis, it is pro- 
vided at its lower extremity with a counterbalance 
weight attached to a bent arm, by which its centre 
of gravity is thrown into its axis of motion, And 
as it is indispensable in an equatorial that both the 
polar and declination axes should lie in the same 


at Melbourne reflector, 
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plane, the fork by which the declination axis is sup- 
rted is also curved so as to bring the axis of its 
rings over the polar axis. The arrangement is 
difficult to describe without a drawing, but we hope 
to recur to it on a future occasion, In the instru- 
ment described in the paper the adjustments are 
made by means of worms working in worm-wheels, 
so that the telescope connot run away from the 
observer. Lord Rosse concluded his paper with a 
warm tribute to Mr. Bindon Stoney, who had de- 
signed the apparatus, and to Mr. who was 
associated with him, and under whose direction the 
construction had been carried out by Mr. Spence, 
In the discussion Mr. Bindon Stoney explained that 
the object sought in the arrangement of this equa- 
torial mounting was rigidity. The telescope with 
its fittings weighed close upon two tons, and the 
mounting was designed so as to avoid any vibration 
caused by the movement of the telescope. The 
chairman having proposed a vote of thanks to Lord 
Rosse for his interesting communication, called upon 
Dr. Haughton to read his paper ‘‘ On the Sun Heat 
received at the several Latitudes of the Earth, 
taking Account of the Absorption of Heat by the 
Atmosphere, with Conclusions as to the Absolute 
Radiation of Earth-Heat into S , and the Mini- 
mum Duration of Geological Time.” ‘This was a 
highly mathematical paper, the concluding portion 
of which was devoted to a consideration of Dr. 
Haughton’s favourite topic, the duration of geolo- 
gical time due to the cooling down of the earth by 
radiation into space, 

The next communication read was by Professor 
R. S. Ball, F.R.S., the Astronomer Royal for Ireland, 
“‘ Upon Researches made at Dunsink on the Annual 
Parallax of Stars.” While reminding the section 
that up to the present time no star had been dis- 
covered to have a © em ay of more than a single 
second of arc, which was quite the maximum, the 
author pointed out that it does not by any means 
follow from that that there are not in existence 
stars much nearer to the earth than those whose 

allax has been measured, for there is not one star 
in ten thousand which has been regularly observed 
for Astronomers are in the habit of 
choosing those stars for observation which 
are remarkable either for their brightness or for 
their large a ow motion, these two qualities having 
been regarded as primd facie evidence of their prox- 
imity to our planet. ‘This is, however, by no means 
universally the case, for while Sirius has a brillancy 
of the first magnitude it has also, according to 
Gylden, a parallax of only .2 of a second, and another 
star was found by Brunnow with a parallax of only 
1 of a second, which had the enormous proper 
motion of seven seconds per annum. It had also 
been supposed that the stars which shine with a red 
light, and also some of the variable stars, were com- 

tively near to the earth, and one of the objects 

of the Dunsink observations was to verify these 
conjectures. A series of tables was prepared con- 
taining stars whose proper motions were very large, 
red stars and variable stars, as well as a few others 
selected on account of convenience of observation. 
From this list forty-two stars were selected, but in no 
instance was there discovered a parallax as great as 
one second of arc, and probably .5 of a second was 
nearer the true amount, so that the results of the 
observations were purely negative so far as this 
particular object was concerned. We need not re- 
mind our readers that if two observations of the 
sition of a fixed star be made at periods separated 

y an interval of time of six months, the operation 
may be regarded as a taking of the bearings of the 
star from the two ends of a base line some 185 
millions of miles in length, the earth having been dis- 
placed that distance by its annual revolution round 
the sun. The amount of convergence of the lines 
of sight frora the two ends of the base line would, 
with the length of that line, form the elements by 
which the mean distance of the star could be calcu- 
lated. The enormous distance of these comparatively 
near stars may be imagined when it is remembered 
that the lines of sight converging tewards and meet- 
ing at the star from two positions, in space 185 
millions of miles a are so nearly allel as to 
differ in direction by but half a second of arc, that 
is to say by only yshoth of a single degree. The 
distance, therefore, of these stars (selected it must 
be remembered on account of their probably prox- 
imity) is so great that if a circle be divided round 
its circumference into 2,592,000 parts their annual 
parallax would not exceed the angle subtended by one 


of those divisions. The effect of continual observation 


place of the star to describe a minute ellipse, the centre 
of which is the mean of the star., In the observa- 
tions referred to in the paper the position of the star 
was observed twice. At the first observation the star 
was near one of the extremities of the major axis of 
the ellipse, and at the second it was at the other 
extremity, so that the observations were so arranged 
that in each case the parallax of the star would be 
at its maximum. 

Other papers followed in this department of no 
great interest to the readers of this journal, except 
perhaps a description by Mr. Gill of his new method 
of maintaining the motion of a free pendulum ix 
vacuo, to which we intend to refer on a future occa- 
sion. 

In the department of Section A, devoted to 
physical science, the business commenced on the 
‘Tuesday by the reading by Mr. J. T, Bottomley of 
the ‘‘Report of the Committee for Commencing 
Secular Experiments on the Elasticity of Wires.” 
The report states that the following arrangements 
for conducting the experiments have lately been 
completed in the tower of the New University 
buildings at Glasgow, and that one wire of platinum 


pended in their places. Are r tube of sheet 
iron 60 ft. long, 9in. wide, and 44in. from back to 
front in ten sections, each 6 ft. long, is firmly fixed 
in a vertical position against one of the inside walls 
of thetower. Above the tube, but without touching 
it, is fixed a heavy gun-metal plate, to which the 
upper ends of the wires under examination are 
attached, as well as those carrying the comparison 
marks, serving as a scale; and as both the experi- 
mental wires and the standard comparison wires are 
attached to the same bracket, any yielding of the 
latter will affect both equally, and no error of 
measurement will be thereby introduced, At the 
bottom of the tube is a window closed by a glass- 
door, through which the lower ends of the wires may 
be adjusted, and through which the comparison 
marks may be observed. This is done by measuring 
the vertical position of the marks through a delicate 
cathetometer mounted on a firm accurately levelled 
gun-metal table, which is supported by the solid 
walls of the building, and is independent both of 
the iron tube and of the floor of the room in which 
it is placed. This instrument is supported on three 
feet, having hemispherical ends, two of which rest 
in a V groove cut in the top of the table in a 
direction parallel to the row of wires, and the third 
foot rests on the plane surface of the table. By this 
arrangement the cathetometer can be freely moved 
right and left in a direction parallel to the plane of the 
wires, but is at the same time fixed in every other 
direction. By means of a serew passing up through 
a slot in the table the instrument can be fixed at 
any position along its path. The observing telescope, 
which is furnished with cross-hairs in its eye-piece, 
slides vertically upon a graduated slide, and a slow 
motion can be given to it by a fine adjustment screw. 
Through the telescope are observed the exact levels 
of the marks upon the wires, comparisons being 
made by sliding the vernier upon its vertical scale, 
until the image of the mark on a wire coincides 
with the horizontal cross-hair in the telescope. 

After describing the above apparatus employed, 
the report goes on to state that during the past year 
experiments in connexion with the same research 
have been made in the laboratory of Glasgow Uni- 
versity on the breaking weights and modulus of 
elasticity for gold, platinum, and palladium wire, 
and a series of experiments upon the effect of long 
continued stress in modifying the breaking weight 
and elongation under increased strain of wires of 
soft iron, steel, tin, and some other metals have been 
carried on, producing some interesting results, 

The next communication was a description by 
Professor W. G. Adams, F.R.S., of his new form 
of polariscope, which he described at one of the last 
meetings of the Physical Society, and which we shall 
illustrate in a future article. By this arrangement 
of instrument, optical measurements of crystals may 
be made, such as the diameters of rings and of 
ellipses formed in crystals under polarised light, 
as well as the angles which their optical axis make 
to one another, 

Thiscommunication was followed byapaper, which 
we shall publish in eztenso, by Professor Ayrton and 
Perry, ‘‘ On a New Determination of the Number of 
Electro-static Units in the Electro-Magnetic Unit.” 
Professor Ayrton also read a second paper by him- 
self, in conjunction with Professor Perry, ‘On the 


Electrical Properties of Beeswax and Lead Chlo- 





of a star during a whole year is to cause the apparent 


ride.” Professor W. F. Barrett described a new 





and another of palladium have already been sus-| y 


form of trapdoor electrometer, and exhibited the 
instrument ; it was the,same instrument that Pro- 
fessor Barrett showed at the soirée of the Royal 
Dublin Society, and to which we referred at the 
time.* We intend in a short time to describe this 
apparatus in detail, as well as Mr. Moss's appa. 
ratus for the investigation of Crooke’s stress, which 
formed the subject of the next paper. 

Proessor Silvanus P. Thompson read a very in- 
teresting paper, which we shall publish in extenso, 
the joint work of himself and Dr. Lodge, ‘‘On Uni- 
lateral Conductivity in Tourmaline Crystals ;” and 
Professor Forbes, of Edinburgh, read a highly 
speculative paper, the title of which was ‘‘The 
Mutual Action of Vortex Atoms and Ultra-Mundane 
Corpuscles.” This paper, which gave rise to some 
amusing remarks, was followed by Mr. E. C. Hard- 
man’s paper ‘“‘ On Lead as a Substitute for Carbon 
in Leclanché and Bichromate Batteries, and Platinised 
Lead as a Substitute for Platinised Silver in Smee’s 
Voltaic arrangement.” By the reading of this 
paper the business of Section A was concluded, and 
the meeting of the section was adjourned until the 
meeting to be held at Sheffield in August of next 
ear, 

In Section B, the same day, a very interesting 
a7 was read by Mr. W. Chandler Roberts, 

.R.S., ‘On the Detection, by Means of the Micro- 

hone, of Sounds which accompany the Diffusion of 
ases through a Thin Septum.” The author began 
by pointing out that diffusion in gases is un- 
doubtedly due to molecular motion, and he con- 
sidered that any experiments which tended to throw 
ight upon the knowledge of molecular motions were 
of value in the present state of physical and chemical 
knowledge. By placing a microphone in connexion 
with a membrane, through which hydrogen was 
diffusing, a distinct rushing sound was heard ina 
telephone included in the circuit. Professor Emer- 
son Reynolds made some remarks on the conclusion 
of the paper, in which he stated that he had himself 
heard the sounds produced as described in Mr. 
Roberts’s interesting paper, but he was not pre- 
pared to enter into an explanation of their cause. 





THE LATE MR. GEORGE PARKER BIDDER, 
Want of space permits us only to place on record the 
death of another of the older engineers, who are now 80 
rapidly passing from us. Mr. George Parker Bidder 
died at his residence, Ravensbury, in Dartmouth, on the - 
20th inst., after a short illness. Springing from an 
humble origin, Mr. Bidder, first by virtue of his great 
natural talent for mental calculation, and afterwards by 
a remarkable ability and energy of character, rose to the 
first ranks in the profession, achieving a marked success 
which has followed him through a long and honourable 
career. For the present we content ourselves with the 
brief announcement of his death, deferring till a later 
occasion a somewhat detailed sketch of his career. 


THE LATE MR. JOHN PENN. 

WE regret also to record the death of Mr. John Penn 
at his residence, the Cedars, Lee, on the 28rd inst. We 
cannot on the present occasion attempt reference to the 
long and brilliant career of this eminent engineer, whose 
loss will be felt none the less from the fact that he had 
since several years retired from active business. Mr 
Penn was born in 1805; he was elected a member of the 
Institution of Civil Engineers in 1828, and a Fellow of 
the Royal Society in 1859. He was also a Past President 
of the Institution of Mechanical Engineers. 











THE Surz CANAL.—The transit revenue of the Suez Canal 
eee in the first eight months of this year amounted to 
7411, 


New STEAMER FOR CARDIFF.—On Thursday the new 
steamship Swiftsure arrived in the East Dock, Cardiff, 
after a satisfactory trial trip from Middlesbrough, having 
left the Tees on Saturday evening. The Swiftsure is the 
fifth large merchant steamer built to the order of Messrs. 
C. O. Young and Christies, of Cardiff, by Messrs. Raylton, 
Dixon, and Co., of Middlesbrough. Her length over all is 
285 ft ; beam, 34 ft. 6in. ; depth of hold, 24ft.6in. Her 
c ing capacity is 2868 tons dead weight on 22 ft. 4 in. 
draught. She is fitted with water-ballast tanks, and has 
two iron decks; she has also iron shifting-boards fixed 
right fore and aft. The most noticeable feature in the 
Swiftsure is, perhaps, the new form of boiler adopted by 
Messrs. J. Richardson and Sons, of Hartlepool, the builders 
of her engines, which are of 180 horse power. The boilers, 
two in number, have no furnace tubes within the shell, the 
whole space which they usually occupy being filled with 
small tubes. The furnaces are built of firebrick. The 
roducts of combustion enter a combustion chamber, also 

t of brick, between the.boilers which stand back to 





back ; and ing through the tubes of the boiler, passes 
thence into the funnel. A constant pressure of 75 lb. was 


maintained during the trial trip of the Swiftsure, 
which will load Gaul ter Constentionsie 








* See ENGINEERING, page 181, ante. 
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IS THE POLLUTION OF THE THAMES 
CUMULATIVE? 
To THE Ep1ToR oF ENGINEERING. 

Srr,—I am very sorry to find that I was mistaken in 
supposing that Mr. Law must be a young man. I regret 
my mistake for two reasons. First, the error that I fell 
into must have made some of my remarks appear to him to 
be of a personal, or even offensive, nature, whereas I was 

ectly sincere in my blunder, and I therefore tender 

im my very sincere apology. Secondly, the discovery of 

the error which I fell into regarding Mr. Law’s age and 

antecedents shakes the confidence that I previous felt in 

being able to convince him of the errors that be has fallen 

into regarding the existence of fairies in or about the 
Thames. 

Mr. Law, by the way, tells me that if I ‘‘ wish to con- 
vince engineers I should adopt argument rather than ridi- 
cule ;’’ but I was taught at Cambridge, not only that the 
reductio ad absurdum is one of the most thoroughly scien- 
tific, as well as convincing of all forms of argument, but 
there are some problems that cannot be solved by any other 
method. A clear reductio ad absurdwm has, t conte a 
special fascination for me, and really sewage is such a dull 
subject that Iam always glad when any one raises a laugh 
over it even at my own expense. With your permission I 

. will therefore continue to laugh at Mr. Law’s arithmetic 
and fairies. 

Mr. Law says I am wrong in saying that the sewage 
continues to surge up and down the Thames during 80 tides 
before it gets clear of the Nore, and that it only (!) remains 
in the Thames during 28 tides. I will not argue the point, 
for though it affects to some extent the degree of pollution 
of the Thames, it does not affect the error of principle 
into which Mr. Law has fallen in his arithmetic—an error 
which involves the existence of the good fairy to whom I 
have already alluded, and whose existence Mr. Law him- 
self, as I gather from his letter, although he does not 
a ony 80, is not prepared seriously to contend for. 

Mr. w says that his differential quantity of 
14,179,538,300 cubic feet is made up of ‘“‘ sea-water,’’ 
“river water,’’ and ‘“‘sewage water,” and he gives the 
former as being 14,024,048,220 (mark the 20!). And 
in order that the stupendous figures involved may be 
brought within the grasp of the ave’ human intellect 
he “‘ reduces them to a percentage as follows, namely : 


Sea-water ove ese ove - 9891 

River water nb tbe ove ited 1.02 

Sewage water ... ad «s ee 0.07 
100.00” 


Nothing can certainly be clearer than this, and Mr. Law 
goes on, in his paper, to emphasise it and insist upon it as 
an absolutely accurate and mathematically exact measure- 
meat, and therefore as a complete and final proof that the 
Thames is not polluted with sewage, whatever else it 
may be polluted with ; and I fear, judging by his letter 
in your impression of Friday last, that Mr. Law is still 
in this unregenerate state of disbelief as to the foulness 
of the Thames. Yet he pitches into me for ‘“‘ assuming”’ 
that by ‘sea water” in this soi-disant analysis of the 
Thames, he means pure sea water. 

But if he does not mean ‘“‘ pure’”’ sea water, the only 
other thing that he can mean is invpure sea water. Now, 
Sir, this is exactly what you and I both say, as a matter of 
fact within our personal knowledge and observation, does 
flow backwards and forwards, in and out of the Thames. 

The simple truth is that Mr. Law fell into a huge error 
in his premisses, and that, therefore, his deductions were 
all wrong. He forgot that the sewage came back again 
with the returning tide, and he had much better make a 
frank confession of a blunder into which any man might 
have accidentally fallen, as otherwise he lays himself open 
to the imputation of having endeavoured to mislead the 
public as to the composition of Thames water, which I am 
quite sure he did not intend to do. 

Similarly, the table which he gives in his letter purport- 
ing to show the “ total matter’ and the “‘ organic matter’ 
in suspension in a gallon of water taken at various places 
on the Thames, is transparently and ludicrously fallacious. 
I will not waste time over it, but I say that no chemist 
dare put forward those figures as representing the true 
average composition of Thames water in 1878. There is 
another mistake somewhere, either on the part of Mr. Law 
or of the chemist, or possibly of both. 

Mr. Law’s table appears to be of his own construction, for 
though he quotes the names of many distinguished chemists, 
he does not tell us which name is responsible for which 
figures, or whether any name is responsible for the very re- 
markable juxtaposition in which he places those figures. 
‘That arrangement reminds me forcibly of the old Cambrid 
story of the man who in viva voce examination for “ little 
go’’ displayed such a lamentable ignorance of the Bible 
that at last the examiner said, ‘‘I don’t believe you could 
repeat two texts out of the whole Bible.’’—‘‘ Oh dear yes, 
sir,’ said the man much shocked.—‘‘ Well then, repeat 
two.’’—‘‘ Judas went ont and hanged himself.” —‘ Yes, 
that’s one, though it is rather short, what is the other one ?”’ 
—‘* Go thou col do likewise.” 

Again, just as there are some fallacies that I delight in 
exposing by a reductio ad absurdum, so there are some 
obvious truisms that I cannot consent to argue upon at all, 
as, for instance, that two and two make four. Now Mr. 
Law professes himself unable to understand how the deposi- 
tion and accumulation upon the béd and banks of a river 
of sewage matter in suspension, can, when the matter is 
subsequently accidentally stirred, pollute, or increase the 
pollution of, the water flowing over it. If Mr. Law is in 
earnest when he says this and seriously cannot understand it, 
Tam sorry for Mr. Law, but I will not venture to waste 
your valuable space by enlarging uponit. True, I have, on 
several occasions, heard my friend, Sir Joseph — 
explain to the Institution of Civil Engineers what a 





ficent agent the sewage of London is in i th® 
Thames, and keeping open its navigati t Iam 
notaware that any one, from Mr. A downwards, 


ever supposed that he was in earnest, or was doing more 

than putting in an official plea of “not guilty’ sup 

by an attempt to prove an alibi, which attempt, by the 

way, it may possibly have been that misled Mr. Law, and 

— him to believe in the existence of fairies in the 
ames, 

Mr. Law, I notice, calls town councilmen and local lawyers 
“amateurs” in sewage matters. I venture to think £ 
many of them have a painful and thoroughly practical 
knowledge of the results of polluting either rivers or 
sea shore, which is all I said or implied that they under- 


8 . 

But there is one point I am glad to say in which I cordially 
aes with Mr. Law, and that is the value of figures, for 
which I never ex any contempt. It was not res 
in general, but Mr. Law’s figures in particular that I ven- 
tured to laugh at, and that I Jangh at still. Thereis no 
such mistake as putting forward figures that in their very 
nature are necessarily general and round in the extreme, 
as if they were exact, and then working them out into 
decimals. I never can help laughing at this sort of thing, 
but when in addition one ver e and most important 
factor is omitted altogether, I delight in resorting to the 
reductio ad absurdum. 

As rds Mr. Law’s reply to your own criticisms, I am 
aware, Sir, that you are not in need of my assistance, but 
I cannot resist the pleasure of pointing out that the accu- 
mulation of 4ft. of mud in the hull of the Princess Alice in 
the space of a very few days is a startling proof of the 
‘* deposition” constantly tain g place in every convenient 
hollow or recess in the bed or banks of the Thames. 

I am, Sir, your obedient servant, 
W. Horr. 

Army and Navy Club, September 22, 1878. 








CHIMNEY DRAUGHT. 
To THE EpIrorR oF ENGINEERING. 

S1r,—In ENGINEERING of July 19th, which I have just 
received, I notice that Mr. Wilson has a letter in support 
of his error which I had referred to in a letter which you 
published July 5th. , ome ts 

Since, as he acknowledged, ‘‘ the weight of eee ’ is 
all on my side, and since he ‘“‘failed to understand the 
theory’ on which the rule referred to is grounded, I con- 
sider myself justified in replying to Jus ‘‘attempt’”’ to 
support his error. 

e two following equations have been referred to : 


v-\2GHD=4, samt 


v=\2G P=? gra ee 


I propose to discuss these equations, and see what they 
mean. If I interpret them correctly, I think that Mr. 
Wilson will acknowledge that he has really made an error in 
his book. The common interpretation of the letters used in 
the equation is as follows : 

V=velocity in feet per second. 

G=82.2 the acceleration due to gravity. 

H=the height or distance through which a certain force 

acts in order to produce the velocity V. 

D=the density of a given body D. 

d=the density of another given body d. 


Then = represents the proportionate acceleration in 


and 


the motion of » body d, acted upon by a force equal to 
D—d, when referred to the acceleration of gravity ; and 


D-d represents the proportionate acceleration in the 


motion of D when acted upon by the same force. The 
equations, therefore, represent the velocities attained by 
the bodies D and d respectively, when each is acted upon 
by the same force D—d through the same distance H. 

Now, referring to Mr. Wilson’s “‘ Boiler and Factory 
Chimneys,”’ 3, 

D=0.0761, the density or weight of a cubic foot of the 

outside air at 62 deg. 
d=the density of the hot gas in the chimney, assumed 
to be constant from the bridge to the po A eoan top. 

Applying these qualifications to the yom g given, we 
notice that (1) gives the velocity of the flow of the hot = 
in a chimney of a given height H, and that (2) gives the 
velocity of the flow of cold air in at the bottom of the same 
chimney. 

Lest Mr. Wilson should fail to understand this theory 
(if you please so to call it) I would call attention to the 
fact that on page 5 of his book he has given 


v-\pau2—4 


as the velocity of the cold air, having himself fixed the 
value of H to be the head in feet of hot gas, when on page 
3 he has given , 
H=the height of the chimney. 
In view of this, how can he claim that 
D—d 
=A/2 GH -—— 
vanpon; 
is not the velocity of the hot gas? : 
The trouble with Mr. Wilson is that he has lugged into 
i culations a fictitious head H, which is required to 
y waghe sDasewayer Py, Semper: Gap ayedinnge under 
influence of a force equal to its own weight (not pres- 
sure) and without any resistance. 


the | my points were wi 


The value of this head may be thus found : 
=ViGH, 


v=\2 re a 
Vv ii, a faP=t 


I do not see that he has made the subject any more lucid 
than his famous forerunners Piclet, Morin, and i 
by such unn complication, and I still contend that 
taken in my former attempt and are 
now fully substantiated. 

A word or two about buoyancy. Mr. Wilson desired to 
know what it is due to, if not due to pressure. AsI ama 
Yankee, I have the privilege, in the United States, of 
answering a question og another, and I ask the 
same privilege here. ill . Wilson work out the 
following problem, and then let us know if he still thinks 
that buoyancy is due to pressure or isin any manner de- 
pendent upon it? t 

Given, a gas balloon having a displacement of 1000 cubic 
feet and a total difference of weight between itself and 
the same volume of atmosphere of 100 Ib., what will be its 
upward velocity per second after it has risen from the 
ground 1000 ft., supposing that the density of the atmo- 
sphere be the same at that height as at the earth’s surface, 
and that it afford no resistance to the motion of the balloon 
through it? 

Hoping, Sir, that I do not trespass upon your patience, 
or that of your 


I am, Sir, yours respectfu 
sists Samvuzt H. Woman. 
San Francisco, August 10, 1878. 


THE BRITISH ASSOCIATION, 
To THE EDITOR OF ENGINEERING. 

Srr,—In your iption of the Parsonstown excursion 
of the British Association, I notice that it has been inad- 
vertently stated that the mounting of the 3 ft. telescope was 
designed by me. This is ty, age undeserved credit, 
seed anagael top tb ot itis 
m. present arrangemen i 
far t to attribute to one merit which should be shared with 
others also. In fact, the work resembles one of Erckmann- 
Chatrian’s charming novels, in which the identity of 
author is merged in the uniformity of the result. To Mr. 
Spence, the contractor, also is due great credit, not only 
his practical suggestions, but for careful and conscientious 
execution of the work entrusted to him by Lord Rosse 
which, however skilfully it may have been designed, wo 
have been liable to failure had not its execution 
out in so thurough and sati @ manner. 


I am, Sir, your o servant, — 
Dublin, September 19, 1878. Brnvon B. STonzy. 


CUMPOUND MILL ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1z,—Onr attention has been recently called to a letter 
which appeared in your columns June 28th last, and which 
had hitherto escaped our notice. In it your correspondent 
requests the pom | of the barometer at time of trial of 
one of our compound engines as bed in your pages of 
May 17th issue, when the vacuum was given 28.2 in. of 
mercury. We have not that particular by us ; but, as you 
suggest, we can give the average difference (d ing nearly 
12 months’ observation) between the of vacunm 
gauge and barometer in reference to the engine in ques- 
tion ; which is from 1 in. to1} in. of mercury. As regards 
the position, it is not far from the Severn, and not many 
feet, we should suppose, above level of high tide. 

Your correspondent remarks that the state of a vacuum 
is of little interest in the absence of a simultaneous 
of the barometer ; perhaps he will be good enough to define 
what ible difference between them can render a vacuum 
of 28.2 in. of mercury of little interest. 

Yours truly, 
HoLBoRow AND Co. 
Duadbridge Iron Works, near Stroud, Gloucestershire, 
September 24, 1878. 
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Tus New Brive NEAR ReGent’s Parx.—It would 
be hard to find anything more vulgar and mean i 
than certain excrescences of this bridge. It is ‘‘ orn 
mented,” to use the 


of line which the bridge might otherwise pos- 
sess. U; each of Sow gpiree Sass a 6 Se ee 
inscription, affording just such an effect as ma; seen on 
some wall aapestoated from the bill-poster on the —— 
of a theatrical benefit. The lamp-posts have such a re- 
dundance of ‘‘ ornamental’’ castings, that the designers of 
ublic-house gas-fittings need no ionger represent the 
owest stage of unmeaning design in this direction. It 
may be noted here that these gross errors in taste concern, 
for the most , things wholly apart from the bridge 
itself. Here the ‘‘ ornamental castings’’ seem as abundant 
as if shot out of barrows. We aacen. ft any person of the 
slightest sensibility allows his name to be placarded on 
these hideous tablets—so utterly unlike in size and 
wording what would be fitting in such acase. We read 
on one that this ‘‘ bridge 
Immediately below this 
of which the Commander-in-Chief is colonel are given at 
fall length, and all his other titles too—details very well to 
be given in many cases, no doubt, in books or journals, 
for example, but surely not on a bridge i 
truciures, seems to 
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THE TRANSMISSION OF SOUND BY 
WIRES 


On the Transmission of Vocal and other Sounds by 
ires 


By W. J. Mruxar, ©.E., Sec. Inst. Engineers and Ship- 
4. Sisk ahdeeh ad the Ataeed verte Who denestation of 
. Tue obj the paper is escription 0 

a series of cn tnd nae Wo the author upon the trans- 
of vocal and other sounds by wires, and the results 


mission 
obtained from those experiments. 

2. The ission of sound by various media is fami- 
liarly illustrated from day to day ; and the readiness with 
which these media are affected been made the subject 
of many experiments. 


One familiar illustration of the transmission of sound 
from air to solids and thence back to the air is that which 
occurs in the vertical and horizontal partitions between 
rooms, such as partition walls and floor and ceiling spaces 
—the sounds originating in one room being thus transmitted 
to the adjoining room without having recourse directly to air 


communication. 

From a consideration of the latter, as also from other 
ph , the author has for some time been convinced 
that vocal sounds might be transmitted by solid bodies, such 
as wires, and that to considerable distances. 

After several unsuccessful attempts, the author during 
the month of January last, having occasion to use some 
fine copper wire, carried a portion of it out from the house 
to a distance of about 20 yards, and attached a couple of 

teboard discs with low rims to the ends of the wire ; the 

ransmission of vocal sounds was then found to be easily 

effected, conversation being readily carried on through this 
length of wire. 

Since that time the author has made many experiments 
with various combinations and under various circumstances. 
The principle upon which they all more or less appear to 
depend aie as the rendering audible of the sounds, is that 
of the tuning-fork and sounding-box, in which the sound 
from the vibratory movements of a metal body is consider- 
ably intensified w the body is placed upon a sonorous 
substance affecting the air in its vicinity. 

3. Notes of some of the more important experiments. 

(1) No. 23 copper wire was stretched between windows 
outside of the house, and attachments at right angles made 
to rooms through the windows. Speaking in one room was 
then heard in the other; the distance was about 20 yards. 
Pianoforte music was easily transmitted by placing a ear- 
piece inside the instrument and carrying the other end of 
the wire outside the house. 

(2) No. 40 copper wire fitted , a building, passing 
from room to room as in annexed diagram, with six attach- 
ments and angles. Be 

Distance about 50 yards. Conversation, singing, whist- 
ling, breathing, and the sound of a light C tuning-fork 
(24 in. in fork) readily transmitted. 

Various aimilar arrangements were also made in the house 
from room to room, and finally carried to a distance outside, 
when all the above effects, as also the transmission of 





whi ing, were clearly demonstrated, the persons at 
cither end being quite out of hearing in the ordinary 
manner. 


The communication was not limited to the persons at 
either end of the wire ; additional connexions were occa- 
sionally made, when three or more individuals could com- 
municate with each other, 

(3) Carrried about 7 is of No. 23 copper wire from 
one room through an adjoining one to a room beyond, the 
wire in its course ing be two doors shut above it, 
and for the most part in contact with the carpet, but 
fastened at the ends so as to produce some tension. Made 
two connexions of No. 40 pg od wire at angles with the 
main wire; conversation was then readily carried on, and 
all the phenomena described produced. Subsequent 
experiments with No. 1 — wire arranged as above 
were found to yield better results. 

A somewhat similar and equally successful experiment 
was made by carrying the same size of wire down stairs 
passing below two doors and partly resting on carpet an 
wood. A positive advantage is gained by resting the heavy 
wire in this manner, the words being clearer and more dis- 
tinct, and free from the rumbling sound occurring with a 
suspended wire free to move about. 

(4) Fastened No. 23 copper wire to telegraph wire, made 
another and similar otesimnens 75 yards further on, but 
within two yosts. Breathing, whistling, and tuning-fork 
sounds readily transmitted. 

(5) Carried the latter attachment to 150 yards, thus pass- 
ing one post. Breathing, whistling, singing, and the sound 
of the light C tuning fork, formerly mentioned, readily 
transmitted. No apparent loss though passing the support 
(the latter was of the usual china-ware cup with binding- 
wire). The ss was not so distinct, 7 the 
different word-sounds were discernible. This can ac- 
counted for by the fact that, as the poles were about 14 ft. 
high, the attachment ends were free to swing about, which 
combined with the exposed situation of the main line, gave 
rise to a considerable vibratory action due to other causes 
than the vocal sounds. (See Fig.2.) | s 

(6) About 50 yards of No. 23 copper -vire was laid out so 
as to rest partly on grass, and fastened uy at the ends to pins ; 
attachments were ie, and vocal sounds transmitted ; 
whistling and the tuning-fork sounds very clearly heard, 
although a high wind was blowing at tho time. 

4. The Mouth-and-Ear-pieces.—The mouth-and-ear- 
pieces used in these experiments have been of various 
materials and forms. The materials tried have been paste- 
board, wood, gutta-percha, india-rubber, parchment, iron, 
tin, and zinc. These have ly been arranged as discs 
or drums, having a more or less extended rim around them 
to confine sounds. This rim has been of cylindrical, 
conical, and other forms. 


* Read before the Physical Society. 





In greater volume of sound accom in- 
of rim; but the sounds were 80 

distinct as when the rim was kept shallower. 
The wire was usually attached to the centre of disc ; but in 


some cases good results were got where the wire was led 
through a cylindrical hollow piece of wood and terminated 
close to the dise ; indeed a hollow piece of wood without a 
dise did very well. 

As a rule, the effects seem better when the wire was led 
outside of the house. 

High-pitched voices are more easily heard than deep 
strong voices. . 
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In the experiments with the telegraph-wire one of the 
dises used was of thin sheet-iron 3} in. in diameter. Set in 
a wooden rim about }in. deep, the wire was fastened into a 
small piece of wood, which in turn was cemented down to 
centre of disc. The tuning-fork sounds were very well 
heard with this arrangement ; and one peculiarity was that, 
on the wooden fastening accidently breaking away from the 
iron, the sounds could again be heard by holding the disc 
in one hand and pressing the wooden termination of the 
wire upon the dise with the other. 

5. The wires, as a rule, require to be more or less 
tightened up ; but this varies with the heaviness of the 
wire. 

The sound is increased with a tight wire. 

The volume of sound ap to be increased with a 
heavy wire. Thus in the telegraph-wire about } in. thick, 
probably No. 8, the sounds were stronger and fuller than 
in thinner wires, and probably owing to the high tension of 
the former, faint sounds were more ily transmitted ; 
thus the accidental or intentional touching of the tuning- 


fO “s+ +--+ ---- ee 


THE ELIMINATION OF PHOSPHORUS. 
On the Elimination of Phosphorus in the Bessemer 
Converter.* 


By Srpnzy G. THomas and Percy C. Gricuzisr. 


THE non-removal of phosphorus in the Bessemer con- 
verter, 0 to which Rs pa bulk not only of British, 
but of French, German, and Belgian ores are still unavail- 
able for Steel-making, is a fact too familiar to metallurgists 
to need insisting on. The inquiry whether this unfortu- 
nate circumstance is due to causes absolutely inseparable 
from the conduct of the Bessemer process, or to others 
which are merely the accidents of a particular mode of con- 
structing the apparatus, is obviously of vital importance. 
If the non-elimination be due to the intensity of the 
temperature, or to the short duration of the operation, or 
to both these causes combined, it is almost Gaee to 
expect that we shall ever be able to use ordinary unpurificd 
pig iron in the converter. 

That it is to these essential accompaniments of the process 
that the phenomenon of the retention of phosphorus by 
Bessemer metal is to be ascribed, is, it is believed, the 
generally received opinion, and one which has comparatively 
recently received the sanction of the weighty authority of 
such eminent metallurgists as Mr. Lowthian Bell, Dr. 
Wedding, Professor Kerl, Herr von Tunner, and M. 
Euverte. 

An examination of the general conditions attending the 
removal of phosphorus in puddling and refining opera- 
tions, taken in connexion with the well-known action of 
silica on phosphate of iron at high temperatures, and the 
fact that in many other processes in which | the temperature 
is very high the elimination of phosphorus is not apparently 
effected, seems however to justify the belief, which may 
have probably suggested itself to other members of this 
Institute, that it is to the silicious lining of the ordinary 
converter, and to the consequent necessarily silicious 
character of the slag, that the one defect of the Bessemer 
process is due. Under this conviction, at all events, ex- 
periments were commenced by the authors about three 
years ago on the effect of basic lining and basic additions 
in the several steel-making processes. Unfortunately the 
appliances at command were of a very imperfect character, 
and the results obtained, though highly encouraging, were, 
owing to defects in the miniature converter employed, 
which prevented our ever completely finishing a blow, not 
entirely conclusive as to cumneedaly complete purification 
nar con 

While waiting the completion of an improved converter, 
which was unavoidably delayed for some time, we were 
encouraged by finding that M. Griiner, the distinguished 
professor at the Ecole des Mines of Paris, laid great stress 
on the injurious influence of the silicious character of the 
cinder and in the converter. M. Griiner, however, 
seems to regard this as one only of three causes which 
prevent elimination of phosphorus, and proposes as a 
remedy the preliminary refining of phosphoretic pig before 
it is attempted to convert it. 

With a new converter, a large number of experiments 
were made in the autumn of last year, which gave 
much more definite results. The ling used in these 
experiments consisted of limestone and silicate of soda, 
. = “mn which had been found to answer well in earlier 
rials. 

As examples of the results obtained in this converter we 





may quote the following : 
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25 | Lining Used. Pig Used. 3 Metal Out. Cinder Out. 
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Limestone 
1 and scat | Lincolnshire | 1.96 | .05 | 1.08 | 3.93 trace| .03,| .04 | .76 | 18.23} 1.72 
of soda . ; | 
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fork with the rim of the mouth-piece, causing a slight 
clicking sound, was distinctly heard through the ear-piece 
at a distance of 150 yards—and this, even although the two 
attachments of copper wire were practically at right angles 
to the main wire, whereby part of the sound would pass 
away onwards up and down the line. 

6. The great delicacy of the action may be inferred from 
the fact that fine sand strewn upon the disc of the ear- 
piece is unaffec' by conversation through lengths of 
about 7 yards. The sensitiveness also of the mouth-piece 
was shown by sounds not spoken into it being ily 
transmitted, such as coughing, laughing, or remarks made 
by persons standing beside the instrument. Indeed, in 
same cases an advan’ is obtained by keeping back 
from the mouth or ear-pieces ; and the author has some- 
times thought an improvement was obtained by holding the 
ear-piece slightly inclined to the ear. 

In all cases the individual voice could easily be dis- 
tinguished though modified more or less by the structure 
se pomnreee of the mouth-and-ear pieces. 

The mouth-and-ear-pieces were usually of the same 
form and material, and were therefore used for either 
speaking or hearing. Some forms, however, do better as 
ear-pieces, others as a. 

In conclusion, the author beli that many interesting 
physical questions may be studied by means of these 
arrangements, and that ical application may be made 








where commanication of this nature is required. 





In Nos. 1 and 2 the silica in the slag is low, as is also tLe 
phosphorus in the blown metal. In No. 3 the silica in the 
rag by high, and the phosphorus low, and the phosphorus 
in the partially blown metal is reduced but slightly ; and in 
No. 4, where a siliceous lining was used, the phosphorus 
was not materially diminished, though, owing to the low 
temperature in this small apparatus, the slag was not as 
siliceous as it would have been in a larger plant. 

On laying some of the first of the results obtained from 
this 6-lb. converter before Mr. Martin, of Blaenavon, he 
at once recognised their importance, and from that time 
we have been deeply indebted to him for his unfailing 
and liberal support, and much valuable advice and assist- 
ance. 

The Blaeaavon Company, without hesitation, undertook 
to put up apparatus to carry the experiments further, and 
has with great spirit fulfilled its promise to give every 
facility to test the value of our theories. 

In a vertical converter, taking from 3 cwt. to4 cwt. of 
metal, results entirely confirmatory of those previously 
observed were obtained. In the 6-lb. converter liquid 
wrought iron could not be obtained; but in the new 
vertical converter this was readily done. 

Of the results obtained when the basicity of slag was 
a by waste of lining and slight over-blowing, the 
ollowing may be quoted : 


* The Iron and Steel Institute. 
















































































Serr. 27, 1878.] ENGINEERING. 263 
Biows In BLAENAVON VERTICAL (4cwT.) CONVERTER. pig eek ee, Soe high in silicon for phosphorus to be 
= In the third blow 34 cwt. of a mixture of two parts of 
Ss lime to one of roll scale were thrown into the converter 
8 LINING. Pra Usp, adh STEgL Out. CINDER, —_ before the metal was run in. The metal was blown for 
gm eight or nine minutes and turned down (before the flame 
= ). Nearly another 34 owt. of the same mixture 
- nla ah cad Si} S. | P. |Spiegel added | si.| s, P. C. | SiO, | S.| P. a aoe nen and the vessel again turned up, when 
cate of soda _.,,| Middlesbrough | 2.07| .16/1.08} About 101b. | .03| .03| under 04} 97| 81 16/19 p mdr oe sreeeed St Oy Me Mate bn 
6 ” ” | ” ” 1.93 15 1.46 ” ” 05 05 ” 1* 24.0 1b 2.97 Oinder town out. tion) again blown for nearly a uiaate. Thongh it was 
7 ” ” n ” ” "” " ” 7 "” 02 .03 ” 1* ; clear that the metal was over-blown, the action, on 
8.6) .12 |2.53 |Cinder t. ag = | 
# 2 mH re eae Ry 24 » 10, | .07] .08 L 1* — Spiegel, was not violent. A large skull was, however, 
9 Limestone and 10 per in the converter and ladle, and much slag was produced. 
cent fireclay i = é a Bae ee » 10, | 02] .04 ” 16 | 15.9) .07 |4.77 |Cinder on ingot, The blow lasted 10} minutes. A rail made from one of 
1 per coat silica 02} .12 10 | {36-3| “7: [3.61 (cinder with ingot” the ingots defected Reasitan boing Sk te seek hens ball 
” ” ed ” 4 8} oo. [2 i » a was con- 
11 ciieienane aoa 10 per pred much too soft for rails. 
cent. fireclay White 1.09} .85| .88 04] .54 07 |.49| 15.8) .7314.7 The skull left in the converter was got out by blowing a 
of very silicious non-phosphoretic pig. In the next 
* Samples of cinder from these three blows were mixed together, and an average sample analysed. one of Elin foley 9 mold int ie converter be cr before 
Some fifty or more blows were made in this vertical { device of over-blowing, but a large proportion of the metal was run in ; rather over heated je 
converter, and the products analysed; and it was found! phosphorus is eliminated while yet a Basic. eaten propor- | scale was added subsequently, before the of the 
that, heoy My basic lining, it was generally necessary to| tion of the carbon remains--a result which had otherwise | blow. During this the lining had to be patched at 
continue the blow for about forty seconds after the flame | only been obtained when there was a very considerable | the breast. : 
dro horus down very low. | waste of lining. In Experiment 18 it will be noted that (To be continued). 


similar circumstances. 


Using a lining consisting of one part fireclay and two of 
ganister, and a pig containing 1.44 per cent. of phosphorus, 
os blown metal contained 1.63 
an 
phosphorus. When, however, with the same lining, 40 Ib. 
of lime was placed in the converter before the pig was run 


pped in order to bring the phos 

With this proviso the elimination of 
secured with absolute certainty. 
the retention of all the phosphorus in the metal was, as 
usual, equally invariable, even when, as in Mr. Bell’s ex- 
periments, the blow was continued till a considerable pro- 
portion of the iron was oxidised 
phosphorus and less silica would be found in the slag 
obtained under these conditions than appears to be the 
case when large quantities of metal are treated under 


At the same time, more 


the slag 32.5 per cent. of silica, and .15 per 


in, tho 


the blown metal, as shown below : 


P. P. 
Pig used, 1.44 Blown metal, 1? Slag 
” ove 1. 
It would seem that t 


”? 


was tried 


h the lining wore away very much (as might be 
expected), there was a decided decrease of phosphorus in 


P. Si0,. CaO. 
» 99 30.7 18.8 
» 181 31.0 25.1 


he presence of a considerable amount 
of lime in a not too silicious slag is favourable to the re- 
moval of phosphorus. As it was manifest that phosphorus 
was not removed until the slag was sufficiently basic, while 
aiding this result by slightly over-blowing resulted i 
very appreciable waste of iron, the effect of basic additions 


in combination with a basic lining Advantage 


hosphorus could be | more 


Wi 


ith a silicious lining | cent. of carbon is left. 


per cent. of phosphorus, | which 
cent. of | this converter with highly 
intended for this purpose were, however, 
under-burnt, and so spoilt ; hence 
rammed lining of limestone and silicate of soda. This 
lining, which consisted of a silicious limestone mixed with 
9 per cent. of a solution of silicate of soda, would, after 
the carbonic acid was driven off, contain nearly 20 per cent. 
of silica. This, by greatly diminishing the effect of the 
lining in ing the slag basic, 
rendered larger basic additions necessary it was deemed 
prudent to make in the first two blows. In the first blow 
about 2 cwt. of lime was added cold, and in the second 
nearly 2 cwt. of lime and one of Bona ore. The slag was 
decidedly silicious in both cases, and, of course, only a 
minute quantity of phosphorus was removed. 


in a 


ordinary wear of the 


than the phosphorus is gone, while over 2 per 


With a 12-cwt. converter of the ordinary » X= 
pressly put up by the Blaenavon Company, only a limited 
number of casts have been made, owing to a deficiency of 
blast. The first three of these, using, as before, a basic 
lining, guve the results shown 

By the kindness of Mr. Menelaus, for whose invaluable 
assistance we tender our warmest J L 
to try, at the No. 3 Pit at Dowlais, if the superior intensity 
of heat which might be expected f, ‘ 
5 or 6 tons of metal at a time affected the conclusions to 


Ww. 
thanks, we were enabled 


rom the conversion of 


smaller experiments pointed. It was intended to line 


t basic bricks. ‘The bricks 
tally 


recourse was had to a 





was taken of the fact that lime and oxide of iron are -_ 
fusible in many proportions. The mixture 


consisted roughly of one part by weig 
and two of lime ; this will melt in an iron crucible, and may 
ily added in a molten condition. It was found that Si. 
by throwing into the converter cheap basic materials, even 
without previous heating, before the pig was introduced, 


be readil 


generally used 
ht of ‘* Blue Billy” 





very satisfactory results were obtained without over- Cc 


blowing. 

Ten pounds of spiegel were added to all but Nos. 19 and 
20 ; Nos. 18 and 17 were tapped before the blow was finished, 
to ascertain at what point the phosphorus began to go 


rapidly. 


t will be observed that, by using these basic additions, 
not only is the phosphorus removed without i 
course to the commercially and technically disadvantageous 


having re- 











2.97 | 2.62 | trace | trace| tra 


Pig used. Blown Metal. Steel. 
Blows. y ie 2. 1. 2. 1 2. 
i race | trace 
1.21 1.21 1.21 1.19 1.11 1.11 
under 
aa aad none 10 54 A2 
.06 -10 0.5 10 05 09 











Mr. Jenkins of Dowlais has kindly furnished us with his 
analyses of the same blows. He 
the first blow, and 1.03 in the steel from the second blow. 

The cinder with the steel contained in the first blow 
38.8 per cent. of silica, and in the second blow 36.18. The 


1.08 in the steel from | ; 
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Brows 1n Four-Cwr. CONVERTER. 
LINING USED. Pig USED. | BAsiIo ApDITIONs. STEEL OUT, CINDER, oe 
Si.| S. | P. | Mixture =2 lime+1 of si. |.8| P| 0 
Blue Billy SiO, P, 
5 |Limestone and silicate of soda/1.97| .11| 1.19 potion ot converter BA 29) .10/§ 14 18 bay a Oa 
Ib. oF ba ore on) j 2 -26 |Thro 
16 e ” 1.19 | botiem of eonverter b 05 | ww | 18] 19] f 105 | 481/on —— 
|§ 301b. of “mixture” on Thrown out. 
17 ” 1.39 { bottom of converter } trace oe | 68) .92 { 34 2 On ingot. 
18 . . 1.39 | 46 Ib. of “mixture” | owe | 61/219] 97.7 { 33 [On ingot. 
| 
19 . i 1.39 | 48 1b. 02 . | 20] .58 f = en Purown out. 
20 ‘ eY 1.39 | 82 Ib, i 07 | .09| .04| .10 { i of oo 
Brows 1n Twetvze-Cwr. CONVERTER- 
Pig Used. Steel. | Cinder. 
Si. 8. P. Si. 8. P. C. Si0,. 8. wi 
21. | Middlesbrough ...| 2.71 14 1.38 04 95 junder .04 55 
22. és So pa is 17 -09 42 "57 15.8 ° 10 8.9 
23. ma —a <- y 15 15 4.9 
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ANALYszEs oF No. 3 BLow anv No. 5 Biow (Dow1tals). 











_ | Pig. — Steel. Pig, Blown | Steel. ~ 

Si. 2.11 0.33 2.44 trace trace The “blown metal’”’ 
8s. .09 .09 .09 10 10 10 sample of No. 3 was taken 
Pp. 1.27 0.61 .63 14 .16 1.42 64 .75 64 before the last minute’s 
C. ° under .10 . d fi under .10 23 loverblow. 





























THE MANUFACTURE OF IRON AND STEEL 
On the most Recent Advances in the Manufacture of Iron 
and Steel, Judged on the Ground of the Paris Ezhi- 


bition. 
By Ricwarp AKERMAN. 


Concluded 245). 
THE supply ferro- sm oan + 


being emplo for nes old worn-out rails 
phosphorus, at Terre Noire in 1874, and since very 
extensively followed. It been 


H 


and brittleness in the cold state difference 
between the influence of these substances, , is that 
the action of carbon is much than that of phosphorus 


that of carbon in deteriorating ane increasing 
the disposition to form crystals by the 
ductility. Further, it had also been ascertained the 
influence of phosphorus on the qualities of iron is increased 
ies veer a meee simultaneous presence of a 
large content of carbon, so that the change in its qualities 
depending on a certain content of phosphorus is much 
gpeoher So steel, SR Ss, SONA. oem Te Ae aren ee 
carbon. 

be an —- 2 tae Noire famed te soot t in the 
employment of its ferro-manganese. For 
could, as has been already said, without danger of red. 
shortness, produce a final uct so poor in mehen Set 


= 
E 
7S 


manganese sppeared 
oe ees a eee 


is Sas wate 1 Se eee ee object Papepetepn | 


of phosphorus that be permitted in an 
0.5 to 0.6 per cent. carbon was 0.1 poping there 
may now with 0.2 to 0.3 per cent. carbon and 0.5 to 1.00 
per ons, mangganens We .AS meee om 5.80 BF per cent. 
iP 

For rolling rails 80 much yy < there is 
jan cay a@ more powerful o for 
carbon . because the more phosp| ‘erous 

































» 
nN 
- 





ENGINEERING. 


Sept. 27, 1878. 





tf 
ts 
a& 
: 
s 
z 
| 


i 
i 


4 
& 


F 
i 
i 
‘ 
i 


_ 
2 
i 
s 


Kin 


a 
the hosphorus remaining in the 
Sth esi G04 ee Lisaiiben tex Sadtoonon on 18'e ft bos 
upon the more i of 
fire, and in a yet higher upon the quite sinder-free 
ingot iron, are facts which have been long known. This is, 
perhaps, easily capioined by the lamellw of cinder counter- 
Se hosphorus woe Bangs b hig oy idling ; 
ness Ww p 4 » that pu g 
arifies from phosphorus so much more than the other re- 
ing processes , as is well known, on the circum- 
stance that phosp 


Seo mememmeet ieee 
phosp’ aci into the cinder, and neither the 
nor Lancashire 


processes admit of this 
in degree comparable with In order that the 
salt of phosphoric acid may be able to remain unchanged 
ia the cinder, the latter must not be too rich in silica, 
and its temperature must not be high, for then the 
s'lica drives out ic acid, which, when set free, 
is immediately reduced by the carburetted iron with which 
it comes in contact, and enters into combination with the 
same. This is the case in the Bessemer process. Again, 
that Lancashire refining purifies iron from phosphorus in 
so much smaller a than puddling = or without 
doubt, on the fact that charcoal in the open earth is found 
in contact both with the iron and the cinder ; and though 
the latter is commonly somewhat richer in protoxide of 
iron than in the case of puddling, and therefore ought to 
= still more from phosphorus, this action is neutralised 
the pieces of charcoal it, which reduce most of the 
phosphoric acid contained in the cinder that has passed into 
it, and thereby retarns the phosphorus to the iron. 

To how great a degree success has recently been obtained 
in freeing iron from nga by adding rich iron ore 
or other materials rich in oxidised iron during puddling, 
appears very cl from several French, Belgian, and 

nglish exhibits, which, though the ores employed are so 
phosphoriferous that their pig contains 1 to 1.5 per cent. 


phosphorus, yet show so beautiful cold-worked specimens | up 


of their iron, that one not familiar with the facts would 
have ek in believing that the raw materials employed 
in phosphorus as in fact they were. All other 

diled iron are, however, in this res far 
by that of Hopkins, Gilkes, and Co., of Middles- 

brough, which show cold-worked samples of such ex- 
cellence of iron, that one would far more readily believe 
that they were made from ores nearly free from phosphorus 
than from those of Cleveland, famous for the quantity of 
this substance which is fo: jated with them, and 
which yield a pig containing 1.5 per cent. 


iron is made, as is well known, in rotating puddling 


furnaces ; and it ought to be a pleasure for all who have 
my in the with which machine puddling 


to contend, to see that untiring perseverance * 
pears at last to have gained its well-deserved reward. It 
— ane t become me to — aad oe on 
t i © superiority o' rotating puddli 
furnaces over fixed ones, as it is just this Seneutel Abseel 
ation which has spread abroad nearly all the knowledge 

baal ing this subject. As, however, 


that is to be f 
at the meetings of this Institute, erent furnace con- 
structors have sometimes sought to hold out the greater 
effectiveness in from phosphorus, as specially 
distinctive each of his own puddling , I cannot omit 
to give expression to the view that it ought to be a point 
of superiority, common to all rotating puddling furnaces, 
that they Loma’ Siar phosphorus more than fixed ones. 
For the more phosphoriferous iron is exposed to the 
action of the fettling, rich in protoxide of iron, the more 
jhosphorus ought to be removed ; and it would be perhaps 
Rimicult to bring about, in a fixed furnace, a contact be- 
tween these materials so often as is attained b 


two years at 
furnaces, with a double plate 
Such a furnace 


nearly free from phos- 
pape te oa it is also manufactured from a pig very poor 
osphorus. 
t is clear from the foregoing that one way of producin 
metal, even from would : 


ingot hos; 
first $0 puddle it in a rotating furnace 
obtained with 


dled iron thus 


por fuse the 


be | is required to k 


same frankness and love for scientific enlightenment which 
induced him formerly to lay before this Institute his com- 
prehensive researches regarding the blast furnace, which 
placed it in an altogether new light, he has also, in several 
memoirs which have been read with the greatest interest 
over the whole world, given an account of his attempts to 
urif: he from phosphorus. By these experiments 
Mr. ,in the most indubitable way, not only con- 
firmed and thrown still further light on what science had 
formerly more or less thoroughly i in this de- 
partment, but he has, moreover, succeeded in devising a 
method of applying on a t scale the scientific results at 
which he has arrived. He has also communicated so much 
on this point to this Institute that it would be unnecessary, 
not to say im: , for me to discuss this subject further, 
were it not the aim of this paper to endeavour to point 
out the most interesting objects which are to be found in 
the Paris Exhibition relating to the manufacture of iron 
and steel; and what iron metallurgist can well deny that 
Mr. Bell’s exhibit has an interest with which scarcely ~ | 
other than that of Terre Noire can come into comparison. 


ought, therefore, perhaps to be forgiven if, notwithstanding 
all that Mr. Bell himself has ly communicated to this 
Assuciation ing his 


of purifying from phos- 
phorus, I, too, to say a Re ek on this subject. 


For a long time back there has been employed in some 
districts, as is weli known, a preparatory refining process 
in a separate hearth or furnace, after which the pig which 
had undergone this —— was finally refined to malleable 
iron in another hearth or furnace. The object of this prepara- 
tory!refining was partly to diminish the content of silicon in 
the pigiron, and thereby render it more suitable for the 
final refining process, and y to diminish the percentage 
of phosphorus, in i iron, and thus obtain a less 

hosphoriferous final uct. Both these objects Mr. Bell 
bas had in view with his process, but he has succeeded far 
better in attaining them than had been done previously, 
the reasons of which we shall soon see. 

In the common running-out fires the pig iron is melted in 
contact with the fuel, and even if substances rich in oxi- 
dised iron are added to it, it is certain that the purification 
from phosphorus can never in this way be complete ; but 
when we consider the fact already stated, that the Lan- 
cashire hearth refining purifies from phosphorus to a very 
inconsiderable degree, we rather find occasion for surprise 
that the common running-out process can take away so 
much phosphorus as it does. The reason, however, lies in 
the following two differences between hearth refining and 
the running-out process. 

1. In the former the phosphorus, which has been taken 
by the cinder as a salt of phosphoric acid, comes into 
simultaneous contact with carbon and more or less decar- 
buretted iron, and it is a fact which is proved by several 
circumstances that iron combines both with phosphorus 
and several other metalloids with greater attractive force 
in proportion as it is purer and more refined. In the run- 
ning-out fire, on the contrary, the pig iron is never decar- 
buretted in any noteworthy degree, and it therefore never 
acquires so strong a disposition to reduce the phosphorus 
out of the cinder and again enter into combination with it. 
In the running-out fire, too, the fused iron in general does 
not come into simultaneous contact with the cinder and 
carbon, but a cinder bath is interposed between the fused 
iron and the carbon, while, on the contrary, the iron during 
the operations in the refining hearth comes into such simul- 
taneous contact with the cinder and carbon as has as its 
result the reducing of the phosphorus and its recombination 
with the iron. 

2. In the refining hearth the iron is subject during the 
latter part of the process to a higher temperature than is 
the case in the running-out fire. 

The running-out fire process has exceptionally been car- 
ried on in a reverberatory furnace without contact with the 
fuel, and as the purification from phosphorus which takes 
place in the poddling furnace is so much more complete 
than that which is accomplished in the Lancashire refining 
hearth, we might well have supposed that a reverberatory 
furnace would be distinguished in the same way in com- 
parison with a common running-out fire. As reverberatory 
furnaces have been arranged, this, however, has scarcel 
been the case ; and the reason of this is not difficult to find, 
when we consider that such furnaces have been lined 
with sand or masses of quartz, which prevent the cinder 
from being sufficiently basic or rich in oxidised iron; and 
we ought never to forget the fact already touched upon, 
that, if any considerable purification from phosphorus is to 
be brought about, the cinder must always kept so basic 
that the silica is well saturated, and so has not too strong 
a disposition to liberate from the cinder the phosphoric 
acid, which is then reduced, and enters into combination 
with the iron as phosphorus. 

All these defects, inseparable from the old method of re- 
fining, Mr. Bell has now succeeded in avoiding by running 
pis iron rich ia phosphorus into a reverberatory furnace 

ined with iron ore, or some other substance rich in oxidised 
iron, and then, at a temperature not exceeding that which 
the pig fluid, by bringing about, either 
by the nature of the furnace itself or by stirring, a powerful 


- | action of the peroxide of iron on the pig. The result of 
0! 


this has been s ; a ton of molten pig iron, with 
1.8 per cent. silicon, 1.4 per cent. phosphorus, and 3.5 per 
cent. carbon, bei in ten minutes into a product 
with only 0.05 to 0.1 per cent. phosphorus and 3.8 per cent. 
carbon. The waste is only about 2.5 per cent. Several diffe- 
rent kinds of reverberatory furnaces have been tried for 
this purpose, but that which for the present is believed to be 
the most suitable is Pernot’s flat | or on an inclined 
axle. The refined pig is run ont into cakes, which it is 
then the intention to melt down, along with some rich iron 
ore poor in phosphorus, in a Siemens regenerative furnace 
wat crucibles, to ingot metal according to the Landore 
me . 





Mr. Bell, however, has not for the present any such 
furnace at his disposal ; and the specimens of ingot metal 











included in his exhibit, accordingly, have not been pro- 
duced by himself, but have been prepared according to his 
method from Cleveland pig at Woolwich, where the smelt- 
ing has proceeded in a of Mr. Price’s well-known 
construction. This has its peculiar interest, as the cir- 
cumstance that soft steel and iron may be kept fused in 
Price’s furnace further confirms the fact already proved b 
the low consumption of fuel, that this furnace is in a hig 
degree regenerative. 

As Mr. Bell’s process has only been employed experi- 
mentally, it is of course yet too early to give an opinion on 
itsfuture. The first question with reference to itis, whether 
it can be got to work so uniformly that the purification 
from phosphorus will be always equally complete, and the 
product accordingly quite reliable. This onght best to be 
attained by the help of a self-acting furnace. The second 
question is whether this method can be made cheap 
enough, so that the ingots thereby produced will be able to 
compete in working expenses with Bessemer ingots. A 
main factor in judging of these questions is the endurance of 
the lining of the refining furnace. If it can be got to stand 
pretty well, the process itself goes on so fast, that the refined 
product must be quite cheap. As, besides, it consists 
almost exclusively of iron and carbon, its decarburetting 
with rich ore ought to proceed in a considerably shorter 
time than is commonly required for the open hearth pro- 
cess, and there thus appears to be a good prospect of 

rodacing front a pig, rich in phosphorus, an ingot metal 
th cheaper and poorer in phosphorus than is possible by 
machine puddling. The final determining factor will, of 
course, be the difference in Bessemer vig produced from 
ores poor in phosphorus and the Cleveland pig rich in phos- 
phorus, and Mr. Bell’s process ought, therefore, at least 
to become a regulator of the excess in price of the sorts of 
pig which are poor, over those which are rich in phosphorus. 

As the drawn out ingot metal has recently more and 
more replaced the wrought iron, steel castings have also 
more and more ped a upon the territory of iron cast- 
ings, inasmuch as a great many things, in which more than 
ontaner strength is required, are now cast in steel instead 
of iron. For this purpose crucible steel has been used for 
a long time back, but it has since become more common to 
employ, not only Siemens-Martin but also Bessemer steel. 
The Exhibition is so rich in Si Martin castings that 
it would not repay the trouble to enumerate the different 
exhibitors, but Asaiear, in Belgium, ought perhaps to be 
mentioned as exhibiting Bessemer castings of more than 
common merit. 

In order that the castings may be considered of first-rate 
quality, it is, of course, requisite that they be compact, and 
the greatest difficulty in their production is, as is well 
known, just the fulfilment of this main condition. As the 
blow-holes in steel are caused by the escape of gases which 
have not reached the upper surface of the casting previous to 
its cooling, and as, further, this escape of gas arises partly 
from the gases which the steel has taken up during its 
formation or melting, and partly from the carbonic oxide 
which is formed by the action of the oxygen distributed 
through the steel, or, perhaps, more correctly of oxide of 
iron upon the carbon of the steel, it is easy to understand 
that difficulty of getting steel castings compact is least 
with crucible melting, ter with the Siemens-Martin, 
and greatest with the mer process. So long as the 
castings are made of hard steel, the difficulties in this respect 
are, however, comparatively easy to get over, but in steel 
castings a greater ductility is often required than that 
which hard steel possesses, and it is therefore necessary in 
many cases that the steel be soft, with only 0.5 to 0.6 per 
cent. of carbon. 

A very common way of attaining this end is to cast pieces 
of very hard steel, and afte’ , in the same way as is 
common in the preduction of malleable castings, to subject 
them to heating in a — of oxides of iron, which 
diminishes the content of carbon in the steel castings from 
without inwards. Compact steel castings, with the duc- 
tility increased in this way, are also exhibited from several 
works, as, for instance, by Dalifol in Paris, and G. Fischer 
at Schaffhausen. 

A method that has been long employed to promote 
freedom from blow-holes in steel castings is to aad a pig 
iron rich in silicon to the soft steel while it is being melted, 
for the thus increased content of silicon in the steel 
counteracts, as.is well known, both the taking up of gas 
during melting and the formation of carbonic oxide during 
the cooling of the cast steel. The common content of 
silicon in the products of various works famous for their 
— steel castings has therefore been about 0.30 per 
cent. 

Thanks to its more than ordinary skilful engineers, M. 
Walton and his successor, M. Pourcel, and a management 
with correct application for the requirements of the times, 
Terre Noire has now further developed this manufacture, 
by adding, at the close of the melting of the steel, so- 
called ‘‘ fer-manganése-silicium,”” or a pig iron rich in 
manganese and silicon. The richest specimen of this 
which the Exhibition has to show contains 20.5 per cent. 
of manganese and 10.2 per cent. of silicon. The advantage 
of this is, that when the oxygen dissolved in the steel 
or the oxide of iron comes in simultaneous contact with 
manganese and silicon, both these substances are oxidised, 
and there is formed a double silicate of protoxide of iron 
and manganese, more fasible and fluid than the silicate of 
protoxide of iron, which is formed when only a pig iron 
is added which is rich in silicon but poor in or free of 
manganese. Through the greater fusibility and fluidity 
of the silicate thus formed, there is naturally a diminution 
of the danger that it will not completely rise to the upper 
surface of the steel and there separate itself as a layer of 
slag, but remain in the interior of the casting as a net- 
work, and thus diminish its strength. , 

It is clear, ee ce is Xr... n for - 
purpose to use “‘ fer- -silicium,”’ which must 
very difficult to manufacture, inasmuch as the obtaining 
of the greatest possible content of manganese in a pig iron 
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demands conditions on the blast furnace burden quite oppo- 
site to what is necessary for — greatest content 
of silicon: For the former requires the minerals not only 
to be very rich in manganese, but also to be as basic as 
possible, while for the production of silicious iron it ought 
to be as acid as possible. The end in view, viz., 
simultaneous addition of manganese and silicon to the 
steel, ought as easily to be attained by the addition of a fused 
mixture of ferro-manganese and a very silicious pig, and in 
such a case the difference is small from the prow) deued 
employed of using ferro-manganese instead of —_ 
The advantage of the Terre Noire process is thus that by 
means of it we can directly manufacture a softer, and in 
consequence a more ductile, but still compact product than 
was previously possible. There are also now produced at 
Terre Noire only steel castings poor in carbon, for the 
hardest, or those that are used for armour-piercing pro- 
jectiles, contain, according to an obliging communication 

y M. Pourcel, not more than 0.5 to 0.6 per cent. of this 
metalloid. 

It would appear from several publications in technical 
periodicals descriptive of the Terre Noire process, as if 
silicon has been found not only to promote the compactness 
of steel, but also otherwise to improve its qualities. This 
is, however, by no means the case ; but experience at Terre 
Noire has completely confirmed the old opinion, that the 
greater the content of silicon in a steel otherwise of 
similar quality, the more sensitive it is to blows. The ad- 
dition of silicon is considered simply as an evil necessary 
for the sake of the compactness of the steel wares, and 
great importance is placed on not adding a superfluous 
quantity of silicon, in order that the content of it in the 

roduct may not be greater than is absolutely necessary. 

or ingot iron and steel, which are subj to shinglin; 
or rolling, and whose blow-holes, therefore, may be rende 
harmless by welding, M. Pourcel will, on no account, 
employ any addition of silicon. The most common content 
of silicon in their steel castings is stated to lie between 0.2 
and 0.3 per cent., and such a content of silicon is consid 
pretty harmless. The very considerable percentage of 
manganese (0.55 to 0.7) which their steel contains doubtless 
contributes to this, for metallurgists had previously be- 
lieved that they found that manganese counteracted the 
injurious influence of silicon on the qualities of iron. 

At Terre Noire there has been a higher aim set up by 
degrees in the production of steel castings, and their very 
fine exhibit shows that they now even reckon on being able 
to substitute castings for a number of articles for which 
malleable iron or steel is used for the present. For be- 
sides armour-piercing projectiles, both massive and hollow, 
and cylinders and other parts of hydraulic presses, there 
are to be found exhibited not only tubes but also rings for 
cannon, cranked axles, and other similar nnhammered 
castin Although all these articles are unhammered, 
both the surfaces of fracture exhibited and the tension and 
other tests, the results of which are communicated, show 
that the physical qualities of the finished products corre- 
spond pretty closely with those which distinguish hammered 
ingot metal with the same chemical composition. On this 
point, as is well known, various communications have not 
only been made to this Institute, but others have appeared 
in various journals, and I, for my part, confess that nothing 
exerted on me a force so attractive to the Paris Exhibition 
as just the hope of being able there to find an explanation 
of the problem, hitherto unexplained, so far as I am con- 
cerned, by the published communications to which I have 
referred, viz., how the qualities of ingot steel may be so 
changed without hammering that they me comparable 
with those of hammered steel. Nor has this hope been dis- 
appointed, for, from the Terre Noire exhibit, and the 
printed description of it, it is clearly evident that this 
alteration in the qualities of steel is brought about by 

ening. 

A rapid cooling of a large piece of steel heated to a red 
heat acts upon it in quite the same way as a hammering, 
for the contraction of the outer layer caused by cooling 
must bring about a powerful compression of the interior 


from being a matter of indifference 
without the sacrifice of any other good 
tunately the i 
perly weld 

t is therefore no 


if it can be attained 
quality, for unfor- 
t blow-holes are far from being always 

her when the ingots are drawn out. 
to be wondered at that iments 


the | have been made at many places to prevent the formation 


of blow-holes by means of po hydraulic pressure 
applied during 


e cooling and solidification of the cast 
steel or iron. 


This plan has been tried at several places, as, among 
others, at St. Etienne by V. Biétrix et Cie., but it has 
never been regularly employed except by Sir Joseph Whit- 
worth and Co., Manchester, where, as is well known, this 
method has been in use for more than ten years. Ex- 
cong beautiful articles are exhibited by this firm, 
world-famous for its accurate wor! ip, among which 
may specially be mentioned a hollow cylinder with an 
interior diameter of 1.98 metres, and alength of 1.5 metres, 
and a thickness of material of only 4 centimetres, a torpedo 
teed to resist an interior pressure of air of 105 
ogrammes per square centimetre, and a hollow axle 
10.26 metres long with an diameter of 45, 
and an interior of 30 centimetres. All these pieces are 
made from hollow ingots, which, when under preparation, 
are exposed to powerful hydraulic pressure, after which 
the ingot that has been thus treated is further worked by 
means of a hydraulic com ression ; but, unfortunately, i 
is impossible to obtain at the Exhibition any more de 
account of this interesting method of working. 

Finally, with to crucible-melted tool steel, the 
Exhibition has nothing properly new to offer under this 
head, if we do not consider chrome steel as such, This, as 
is well known, is made by adding a pig iron rich in chrome, 
and such a pig, along with is found, 
others, in the exhibit of Terre Noire. iron co 
richest in chrome, containing up to 65 per cent-, is however 
exhibited by J. Holtzer, Dorian, et Sie’ steel works at 
Unieux, near St. Etienne, and it is made by the red 
of chrome ore with charcoal in the crucible.. The 
named exhibit also contains the jorgent q 
The tension tests to which this steel 


* 


carbon 
hardness, but also the modulus of elasticity th 
coongihe while at the same time it does not diminish the 
ductility somuch as carbon. The action of chrome ig thus 
exceedingly advantageous, and much resembles, but is be- 
lieved to be still pansirers than, that of tungsten. _ 
Jacob Holtzer’s steel, which is richest in chrome, is 

to contain 25 per cent. The beautiful exhibit Seebohm 
and Dickstahl, of Sheffield, also contains chrome stecl, with 
only 1 per cent. chrome. Wolfram or steel is 
shown, not only by the exhibitors of. steel but 
a several others, among which may specially men- 
tioned the very beavtiful exhibits of crucible steel of, first 
and foremost, the Innerberger Hauptgewerkschaft, but 
also of Eibiswald in Styria. 
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THE IRON MANUFACTURE OF FRANCE. 
Notes on the are. the Tron Manufacture in 
ance, 


By S. Jorpay. 
(Continued from page 244). 

4. Brown Hematites.—The majority of French ores con- 
tain iron in a state of hydrated oxide, and the number of 
those hydrated ores is very considerable. The writer includes 
under the denomination ‘*‘ Brown Hematites’” only such 
ores as are the least hydrated, appertaining either to the 
category of mamillated or stalactite-formed hematites, with 
a more or less fibrous fracture-—like the ores of the Forest 
of Dean—or to that of soft ores, arising from the decom- 
position of the iron carbonates. 





The production has (it is believed) never exceeded, if in- 
deed it has ever attained to, 40,000 tons annum. It 
may be added here that the facilities of transport are 
nei very nor econo! are 


Tas_E II.—Analysis of the Ores 
































1, Brown hematite of Fillols (Pyrénées Orientales). 
2. Brown hematite of Vernet ”» ” } 
3. Soft ores of Sahorre io» ” 

4. Black ore of Orleans (Rancié) 

5. Ore of St. Barbe (Rancié). 

6. Ore of Pericord. 

Sara 1 | 2 % 4 6. 6. 
Peroxide of iron _,..| 75.10 | 71.65 | 65.50.|,70.80 | 57.20| 56,50 
Oxide of manganese ,,.| 3.06 | 5.55} 4650] 6.60 | 15.70 ‘ 
Silex i. us 8.10 12.50} 5.60) 8.40} 80.00 
Al er 1.85} 5.00} 8.00} 00 | ae 5.90 
Lime and magnesia .,.| 5,20 |, 2.30 5.50 trace 
Sulphur... 9 |e} 00 re ea | Sele 
Water and carbonic 

Rs 12,00 | 9.40) 9.80 | 10.20 | 15,90} 8.00 

110.80 [100.00 100,20 | 98.70 | 99.10 | 99.50 

5. Oolitic Ores.—The most considerable bearing in all 
France is the great iron ore (Grand Bassin Terrifére), 
which, having its o: in the portion of Luxem. 
burg, extends br Lorraine up to and beyond Nancy, 
in the valley of the Monae’ 10 seouples the tna: 
part of the lias formation, or, honoring ° geologist, 
it belongs to the lower ooliti¢ state. bed, wh h is some 


oF eee and at other Sane ey aaete 
ess varying according 

from 2 metres to 35 metres. It rests direct on the super- 
ae See and is covered with a vast jurassic 
P a. 


TABLE I.—ANALYSES OF THE ORES. 






































layers. In order, however, that this action be sufficient, 1. etic ore of Paymorens (De ent of Arridge). 5. Spathic iron of Allevard, called Rive Blanc (Isére), 
it % necessary that the modulus of elasticity of the material} 2+ —— hematite of La Voulte (Ardéche). 6. ” = Beet Py thatos Onna 
be so high that the resistance of the inner layers tothe| 3 » folinted ” f Privas (Ardéche ” —_— Orientales). 
action of the outer do not produce in the latterasetor| 4 » £0 0 oe aa )- 
rmanent extension, whereby the compressing action is 
—- The iron ween + Lor ——. ought, a 1. 2. 3. 4. 5 6. 7. 
therefore, not to be too pure, for the modulus o' ticity 
of pure iron is, as is well known, very low. But, on the i of iron oo” sre tee } 81.2 78.21 06.94 56.16 49.15 80.50 e.z0 
other hand, the content of carbon in the material ought Suite ef Mangacte ) ried 23 tunee 1.00 trace 3.02 8 4.06 
neither to be too great nor the steel too hard, for otherwise} Silex .. ..  ... i 73 10.50 16.75 10.90 | 4.85 
it is difficult so to petty Ge hepdoning. that we a = a ont 14 2.26 3.75 7.10 od s oe 
not too powerful when the ductility becomes lessened an artz, &c. ee ove eve ose es ove : 
the product brittle. In this way it is explained why it| Lime .. 0.5 1.22 2.07 10.85 by ree 0.21 
appears most advantageous to keep the percentage of carbon Sanber® Pig ont est ts 016 P 
between 0.3 and 0.6, the lesser quantity for larger and @} phosphorus oe 0.049 0.215 0.325 xo 
ter for smaller pieces, and in general to carry out the| Loss by calcination... 71 abs one nial 40.49 88.10 81.34 
ening in oil. Should the material be rather hard for _— —_— 
the intended purpose, the more moderate hardening which 98.8 99.74 100 99.26 
is os by py dec tees of the a in ~ ad oo 
or the excessive hardening must be succeed: a - 2 , 
ing whereby the ductility of the material is pa dky ani Brown fibrous hematites, always more or less mangani- As the ores were fully described — particular] as 8 
“ie these explanations of the facts shown by the Terre | ferous, free from sulphur and with only a trace of phos- | their ye mA the anthor’s friend, Mr. Habets, ata 
Noire exhibit be correct, it follows that if the best results | phorus,have been worked during a very long time in the | meeting held at ége, in 1873, it is not necessary to dwell 
are to be obtained, not only the hardening but also the | Perigord district, Department of the Charente and the Dor. | on them here at any . It may be simply remarked 
preparation of the steel must be managed with the very | dogne. They are ri wat we to the works in that‘part which | that, notwithstandin hysical resemblance of the ores 
test care and attention. The melting is carried on at | has always been celebrated for the quality of their in question to the Cleveland stone, are not carbonate 
erre Noire in Siemens furnaces, without crucibles, and|and iron. But the quantity is inconsiderable, and the | but, oxidated-hydrated ores. They Lop ow gpa of small 
Mr. Holley has in the Metallurgical Review given an| beds are, moreover, at some distance one from the other. | grains, of the size of a pin’s , and aggluti- 
interesting description of the way in which the s of | In the Department of Charente we have the + and | nated by a calcareous or cement—the w 
the steel bath succeed each other, and, partly by the help bot ores (36 per cent. of iron) and those of Taponnet | being coloured grey, yellow, brown, or red, by the oxide of 
of the appearance of the slag, 'y by hammering | (44 per cent. of iron) used at the Ruelle charcoal blast fur- | iron. In some parts, at Ha: or example, are of 
— out of the bath, t vow moment is os titnaiin to Ce Bove, - ent of the Stheowi a poems nen. ines — - < 
etermined for adding the compound of iron, manganese, | ment; bu e@ working jose be: ago althou position 4 gy pad 
and silicon. * 9 | formerly carried on extensively, has greatly decreased ever | one. Their of iron from 20 to 35 per 


For castings, compactness is naturally of greater im- 





* Read before tke Iron and Steel Institute: Paris 





oe than for ingots, which are afterwards to be 
wn out; but even for the latter compactness is far 


meeting. 





cent.; the gangue is sometimes clayey and sometimes cal- 
careous ; the proportion of phosphoric acid, feeble enough, 
at times, not unfrequently goes up to 1 per cent., and thi 
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266 ENGINEERING. 
is especially the case in the calcareous ores, and in some 
parts en —_ as 1.25 per — been —, With — 1. 2. 3. 4. 
regard traceable some 
pyrites, it is oir feebly but still sensibly manifested in the | Peroxide of iron... Ro.. 4 34.60 | 48to 54 | 44.00 
ores of the Moselle, but it disappears altogether from those | Sane*e*® ~~ -~| “ney 140 |13to 14 
of the Haute Moselle. Aloming =. 1] 6.00 14.00 |15to165} 800 
By making a carefal classification and selection of the | Clay .. | = 32.50 
luctions of the various layers, skilfal ironmasters suc- | Lime ... eee oun 0.50 5.60 | 05 to 5 (?) 1.70 
eced in manufacturing iron of a very good commercial a s+ eeet = 0,00 nes 0.00 (?) 
quality —_ on the ores in question, notwithstanding the Less by cakiten | 36 12 12 to 20 16.30 
The f analysis will give an idea of the composi- 100.55 | 10010 ‘id 100.00 
tion of some ores : 
1. One of the environs of Longevy 
2. In 1873, 50,000 to 60,000 tons were worked in the Franche 
3. One of Marbache, used at Pont A Mousson. Comté (Departments of the Doubs and the Haute Sadne), 
4. One of the Liverdun. and 274,000 tons in the Berry district (Department of the 
5. One of the Val d’Enfer, used at the blast furnaces of | Cher). 
the Department of the Haute Moselle. Ln sae also per my in the ~ oe ts 
Champagne, and especially in the e Hau 
2 3 | Marne. They are found in deposits or te pockets” in 
oe L bs & aufractures P d calcareous caused 
Hamidity et 100deg.| ... a ee hh © 4.50 | the overra and position, by ore-waters, of milli- 
by cination| 29.10 | 28.00 | 24.70 | 16.00 | 16.18 | olithic ores. are purer and ores which 
Peroxide of iron ...| 45.71 | 45.70 | 40.40 | 5328 | 49.08 | have not been i which have rested in their 
Silex we ewe] 18.08 | 14.12 4.60 | 11.75) 11.94 | places’). They are called “ rock mine,”’ and the iron they 
Alemina oe .| 642 | 18.55 7.40 8.75 9.56 | produce “rock iron.” They are not worked now to the 
Magnesia - — —_ net same extent as formerly, the cost being too great. 
Phosphorio acid 0.85 Other and more valuable Cham e ores are worked at 
Sulphur . at trace | the base of the neocomian soil in intercalated in the 
sandy deposits. These ores are in t e form of ic flat 
ceed Meceadl Reread Uhecehdl (hoon hens, ed in the locality ‘‘ mine demi-roche”’ (semi-rock 
They are of superiof#quality to that of the millio- 





France lost a considerable portion of these ore deposits 
by the war of 1870-71, amongst others those of Hayange 
and Moyeurn (now bel to Alsace-Lorraine), which 
supply the blast furnaces of Messrs. de Wendel, and which 
yield as much as 35 cent. iron. However, the extraction 
of the ores in question on French soil amounted still to 
750,000 tons in the year 1873. 

In other parts of France, too, there are still important 
workings of hydrated oolitic ores, for example, at Jussey, 
in the ent of née, and at Souvance and 
Laissy, in the valley of the Doubs. At Ougney, in the 
Jura, these ores are also met with under analogous 

phical conditions, tern — less abundantly. The 

y Mines oy = the Creusét Works), in the 
Senet of the me and Loire, — annually 
about 200,000 tons of an oolitic ore, with a calcareous 
gangue, yielding 27 to 28 per cent. iron, but noted for its 
phosphoric character. It is worked between the trias and 
the liasic calcareous in claw-like form—the bed 
being 8 kilometres in “ by 1 es in breadth and 
2 metres in —— he quanti is se 
large now as it was some years ago, Tn consequence © ) 
substitution of steel for iron. St. Villebois, in the Depart- 
ment of the Aix, also laces an oolitic ore, used in the 
Givors blast furnaces, and yielding from 26 to 27 cent. 























iron ; and another similar ore is “7 ied to the 
Works from the Avelas mine, e Department of the 
Gard. The most im Janeth “however, after the 
Mazenay ore, is that of Mondalazac, in t ent of 
the Aveyron, ng 2 a the blast — 
and Aubin. This bed is situate imthe lower of the 
oolitic stratum, an and vo an ore of trom 25 to per 
an argilo-cal mage Bon rom to per 
cent. in emelting ; 50, 530,600 fons were 1873. 

The analyses of these various So pe are as iia: 

. The ore of ji on ~" 

- y (Jura 

3. »» Mazenay (Sane and Loire). 

4 »  Villebois (Aix). 

5. on Avelas (Gard). 

6 os Mondalazac (Aveyron). 

— rj}a2ftalaloa|e 
Peroxide of iron.. _...| 38.20) 39.00) 41.98 | 34.80| 31.90| 39.50 
Oxide of a =. oe dee 0.34 - 0.20 
Silex ‘ “| 10.00} ... | ase] 2 | 10.80] 12.00 
Alamin | 380} 5.40) 426) ... | 5.00| 9.30 
Bilicate vot ‘alumina «|... «(| 19.80] ... 9.00} 9.30 
Lime "| 21.60! 17.60] 1915] 10.00| 25.50| 12.00 
Sulphur ... pan es RS eve ws we 0.15 
Phosphoric acid ... eo traces! ... pam on 0.25 
Loss by calcination 26.80 | 17.80) 21.55 | 20.60) 26.8¢ | 19.60 
100,00 '160,00 | 150.00 |100.00 '100.00 100.00 














Yield of iron, 26.7 per cent., 22.35 per cent., 27.76 per cent. 


6. Granular Hydrated Iron Ores.—The ores a 
made the fortunes of the ironmasters of former da 
the Franche Comté and , at the time o was 
generally used, ee She same of pi maton Me 
These ores, w are gran’ grains vary m 
ty bailing aad dilating in: the y apd pe Seen sor Baer 
Vanes one a in water, mine-clay 
in the irregular recesses or cavities situated either in the 
steagunlen eale or in the calc. These 
ular ores have a yield 
iterating, The ngs 


or 
pcan ert 


|e i 


ine). 

lithie ores, and less phosphoretic, and are in request for 
forge pig ; they are —— up at Herviliers (Meuse) and 

pene if yielding cent. at the washing, and 38 to 
7 per cent. a thes i. ting for the works at Troveray, &c. 
At the works at Chatonrupt, in the Haute-Marne rt- 
ment, the yield is 40 per cent. at the washing, and 42 per 
cent. at the blast furnace after being washed—the ore 
being supplied at Morancourt and Nomécourt for the 
works in the Blaise and Marne Py pm At Surbée, the 

ield is half at the washing, and 40 per cent. at the blast 
urnace, and the ore is supplied to the works at Eurville, 
Bettancourt, Guindrecourt, &c. 

Finally, mines are also worked in Champagne, in beds 
situated in the clays of the upper neocomian formation, 
producing nilliolit ic ores in the form of grains of the size 
of millet seeds, embedded in a ferrnginous clay, which is 
pounded and often washed. They are of inferior quality 
to those just described, but the mines can be worked very 
cheaply, generally in ‘the open, and the net cost is in- 
considerable. 

They are produced at Cheminons (Marne) for the supply 
of the Serinaize Works ; at Eurville and Wassy (Haute- 
Marne) for the Brousseval and other works; and at 
Rachecourt, Montreuil-sur-Blaize, St. Dizier, and Nancy, 
=< the supply of the various furnaces in the neighbour, 

ood of St er and hee 

nerne following analyses serve to specify the nature 
of the various ores : 


. Rock mine of Poissons (Haute-Marne). 
Semi-rock mine of Bettancourt (Haute-Marne). 
Ancerville 


oO SS ae (Haute- 


ri ” ” 
Marne). 
5. Milliolithic ore of Cheminon (Marne). 
6. Washed ore of Wassy (Haute-Marne). 
7. Sonevorre (Haute-Marne). 


euse). 
near urville 











— Pkg | 3, 4. 5, 
Peroxide ofiron ...) 42.95 51.42 54.28 66.10 | 54.66 
Oxide of manganese | 2.76 2.90 5.14 | traces | traces 
Silex ... oa «| 8.00 | 29.66 20.00 12.98 | 10.02 
Alumina oe} 1.15 1.60 0.50 4.27 4.14 
Lime «| 19.00 | traces 4.50 1.28 | 12.87 
Sulphate of baryta .. 0.50 133 | traces 
Sulphur py os 0.10 | traces | traces 0.18 0.17 
Phosphorus ... a 0.04 0.05 0.16 0.09 0.08 





In Champagne (Departments of the Ardennes, Haute- 
omy oak tones) some other ores are worked besides the 
ds already mentioned ; amongst others are the following : 
oi The ores of Thonnes, Thel (Meuse), in the lias. 
2. The ores of Grandpré (Ardennes) in the cretaceous 


3. The Ferté ore (Ardennes), used at Margot, in the 


diluvium. 

















— 1. 2. 3 
Peroxide of iron ... oo coe «| 63.80 | 54.80 48.40 
Oxide of hageegaae ooh ood 1.40 1.00 1.20 
Silex , se 14.80 5.30 33.90 
Alumina ooo ono eee oe ose 3.06 2.50 r 
Lime . ee ene ont oa traces 2.80 
Carbonate of lime ; so coe 1.43 
Carbonate of manganese .. 0.90 
Carbonate of iron ... - eco oon 0.20 
Oxide - chromium eco ose ooa ese 0.20 | traces 
Chlori eee eee eee eee eco 21.00 
Phosphoric acid... eee ooo ee] 0.44 0.70 1.20 
Wate eco eco eee] 13.97 14.40 
Loss by sag het. de cae ove 12,50 

100.00 | 100,00 | 100.00 








In the neighbourhood of Boulogne (Department of the 
Pas de Calais) there are workings, in cretaceous rock, o 
P peoge ores in sandstone or in fragments, yielding 32 to 
per cent. in smelting ; these ores have an especially 
silicious gangue, with only some traces of phosphorus. 

There were formerly some gs of hydrated ores in 
the Departments of the Eure and the Orne, but the furnaces 
that were supplied from those quarters have, for the most 
part, been put out. Some old deposits of fining scoria or 
so-called sornes (rough slag), which had originated in the 
primitive iron works of the ancient Gauls or Romans, were 
also worked up in those parts. Those “‘sornes,” which 
yield about 50 per cent. in smelting, produce a good quality 
of casting. 

There are also some deposits in Brittany, but, at present, 
only of limited value, in a commercial point of view. 

In the hey, district and the adjacent parts (Depart- 
ments of the Charente, Dordogne, Lot, and Garonne), there 
are also some bearings, of which only one need be mentioned 
here—that of Cuzorn, in the Departments of the Lot and 
Garonne. This ore, which is found in masses in the cavitie, 
of the cretaceous calcareous |wells, feeds the furnaces at 
Cuzorn, Fumel, Aubin, &c. The following is the analysis , 











pare Soft Hard | Mid- 

Ore Ore, dling, 

Peroxide ofiron ... eos _ «i 75,30 75.60 68.60 
Oxide of a wo eve «| 410 - 0.20 
Silica .. ose ese one ons 8.80 9.30 24.00 
Alumina... coe ost eco eee 1.80 3.00 2.00 
Sulphuric acid ose ose ood 0.06 “on 0.07 
Phosphoric acid .., eee ove Se 0.06 0.03 0.08 
Loss by calcination oop eo 9.80 12.00 5.00 
99.92 99.93 99.95 
































8. at Enrville (Haute-Marne). 
a 3 2. 3. 4. 5. 6. 7 8. 
Peroxide of iron ooo eo 58.66 67.00 49.30 64.55 62.15 65.00 63.00 61.55 
Oxide raga o on traces 2.00 os traces 0.75 traces 140 0.14 
Silex ... oo eco eee 12.19 6.02 4.60 10.57 14.66 _ 8.90 9.00 14.10 
Alumina one coe ood 10.34 4.38 3.90 6.34 3.75 8.90 7.20 9-60 
Lime ... eco ooo oe 2.96 3.42 9.40 0.71 sie 0.80 2.00 traces 
Magnesia - ~ ya 0.10 7 0.05 0.80 traces — 0.00 
Sulphuric acid” traees traces ose oss “ 0.08 
Phosphoricacid .. .. traces oon - traces 0.12 ona 0.34 0.33 
Loss by calcination ., eos 15.06 15.78 32.88 17.48 17,77 16.10 96.40 14.15 
9.91 98.71 100.00 99.70 100.00 99.70 99.34 99.95 
Metallic iron ... ose eo 41.06 45.90 34.50 45.18 43.47 45.50 44.10 43.09 























At Poix, in the Ardennes, a very ae = gg bearing is 
worked in the Oxfordian marls, suppl in a pulverulent 
ore, which is not used until washed, an ich is noted as 
being of a phosphoric character. It is empiaped 4 in the 
manufacture of castings at (amongst other works) the 
is aan « of W of ore itis fn Fh fn is by smelting 
7 Bonn Soe =. + is found at times wii per cent. 


silici 
Various "Hydrated Cg, ed Waciiee the al 


es the ores already 

ioe ier is the tices mow, on tyeiaiels beeen 

either e variety known as hema- 
pe 2 portioned hollows or cavities, or to that of ores 
from the cropping up of decom pyritic veins 
(as in the Denietaies of the ), or simply - 
calcareous or © ores, impregnated with 
oxide of iron. ‘The helsing are sufficiently varied, but 
none of any great importance. Reference can be made 
ns -_y to a few. 

the Department of the Gard, the blast furnaces of 
Badges and Alais employ the following ores : 








(To be continued.) 








American Steam NavIGATION.—Two steamers for the 
New York and Savannah Steamship line are building at 
Chester, Pennsylvania, and are named the Gate City and 
the City of Columbia. Each steamer will cost 260,000 dols. 
or thereabouts, and each will have carrying capacity for 
4000 bales of cotton. 


Russraw Crrcutar Ironciaps.—The circular ironclad 
Popoftka, Novgorod, of 101 ft. diameter, and weighing 
2450 tons, was docked on Saturday last, the 2ist inst., at 
the Imperial Doc , at Nicolaieff, on the soqaiins 
dock, constructed for the Russian Government essrs. 

Clark, Standfield, and Co., of London. This doc has for 

many months past been actively employed in docking the 

Sea fleet and other vessels, but this is the first time 

that either of the Popoffkas has been docked since their 

construction. The sister vessel, Che View Adaient eee 

of 121 ft. diameter, and weighing 3600 tons, will be lifted 

on this dock as soon as the operations on t Novgorod 

have been completed ; this will evidently be a hte 
matter, as there was a surplus lifting power of 
when the docking of the Novgorod was effected. 
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ON THE REMOVAL OF RIVER BARS BY 
INDUCED TIDAL SCOUR. 
By I. J. Many, C.E. 
(Continued from page 138.) 

THE expensive and elaborate schemes for the im- 
provement of Dublin Harbour which have been 
enumerated, although emanating from some of the 
highest engineering and nautical authorities of the 
time, were ultimately superseded by the much 
—t expedient of a northern pier or Great North 
Wall before alluded to. It was not, however, until 
the year 1818 that any definite s were taken to 
carry this project into execution, about which time 
the Port Corporation requested Mr. Francis Giles 
to — a new and complete survey of the river 
and particularly of that part of the bay in which the 
bar was situated. 

Section of Great North 


z udiuamal 








depth upon it was increased from 4 ft. to 8 ft. at 
standard low water. Subsequently another small 
sand-bank commenced to form near the centre of the 
channel, and in order to remove this obstruction the 
wall was further extended ; this sand-bank will be 
again referred to. 

The Great North Wall as built has a total length 
of about 9000 ft., and fora distance of 5600 ft. from 
the shore the level of the top is 6 ft. above standard 
high water, for the Hearst ty 4 of its length it may 
be more fitly termed a submerged mound, the 
height varying from high-water level to about 1 ft. 
above low water, from which, at its extreme end, it 
slopes down to a sandy bottom 25 ft. below low 
water. A distorted longitudinal section is shown 
in Fig. 7. 

The wall or embankment is of the simplest 
possible character, consisting of large and small 





Wall * Fig. 7. po 
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The survey, which was furnished by Mr. Giles in 
1819; is most comprehensive, and contains full and 
accurate details of allthe information required. The 
joint report of Messrs. Giles and Halpin, the latter 
of. whom was then inspector of works to the Port 
Corporation, is dated May 6, 1819, and in it, having 
jointly agreed as to the most eligible position and 
direction of the proposed pier from the Clontarf 
shore towards Poolbeg Lighthouse, they state that 
‘‘the leading objects to be obtained by this wall 
or embankment are: 1. The sheltering of the har- 
bour. 2. The prevention of the sand passing from 
the North Bull into the harbour; and, 3. To admit 
as great a body of tide water as possible into the 
harbour, and to return the same past the lighthouse 
within such limits and in such direction as will pro- 
duce the best scouring power to deepen the bar with 
the least obstruction to the navigation.” 

The direction proposed was S.E, } E. true bear- 
ing from a point on the Clontarf shore 500 ft. 
west of the road leading to the Green lanes: ‘ This 
straight line we propose to extend to the distance of 
2000 yards south-east from the shore of Clontarf, 
and there to commence a parabolic curve towards 
a point due north of the lighthouse, by which 
curve the direction of the ebb current will be 
graduated to a suitable course for effecting the best 
scour at the entrance of the harbour and upon the 
bar, and the proper width of the entrance will be 
practically determined as the embankment proceeds 
by its operation upon the current in the channel, 
The direction of the above line will likewise be well 
adapted to obviate the ravages of the south-easterly 
winds upon the embankment.” Accordingly in the 
same year the construction of the Great North Wall 
was commenced at the shore end in the position re- 
commended, andin August, 1822, it had been carried 
out to a distance of 5500 ft. to its full height, viz., 
6 ft. above standard high water, about 1500 ft. 
further to the level of high-water and 500 ft. more 
to the level of half flood. 

At this period Mr. T. Telford was consulted, and 
agreeing with Mr. Halpin that a still further ex- 
tension was desirable, he recommended that it should 
be carried forward in the same direction for a 
further length of 500 ft. and to half-flood level, care- 
fully observing the effects which would be pro- 
duced upon the ebb and flood currents. This addi- 
tion having been made, Mr. Telford in the follow- 
ing year recommended a still further extension in 


order to remove a sand-bank which was found to be 
forming between the point at which the wall then 
terminated and Poolbeg Lighthouse ; it was accord- |. 
ingly extended 300 ft., and the additional scour thus 


obtained at once reduced the sand-bank, so that the 
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stones rough from the quarry deposited so as to 
form a rubble mound which was allowed to find its 
own foundation under the surface of the strand; 
the stone was obtained from both sides of the bay, 
that from the north side was drawn in carts from 
limestone quarries situated not far from the shore 
end of the wall, the granite quarries on the north 
side furnishing the larger blocks, which were trans- 
ported and deposited in position by small sailing 
vessels, 

It is somewhat remarkable that the oldest method 
of constructing sea moles, practised many centuries 
before the Christian era, has never been super- 
seded in cases the conditions of which are at all 
similar to those of the work under consideration, 
indeed pierre perdue seems to enter more or less 
inito the construction of nearly every breakwater of 
importance, examples of its use being found even in 
such modern instances as Holyhead and Kurrachee. 

In the present instance it can be safely affirmed 
that no modern method would have answered the 
purpose more effectively or with smaller cost 
than the plan adopted. The building of the wall 
occupied nearly five years, being commenced in 
1819 and completed as it now stands in 1824; 
the total cost was 103,055/., or. rather more than 
11/. 10s. per average foot forward: The direction 
of the wall is S.E. $ E. from the north shore, and it 
terminates at a distance of about 1000 ft., measured 
N.E. by E. from Poolbeg Lighthouse. The wall is 
straight from end to end, the bolic curve re- 
commended by Messrs. Giles and Halpin not having 
been adopted. 

Cross sections are shown in Figs. 8 and 9, 
the former may be taken as the average section of 
the higher portion, the slopes of which were no 
doubt steeper when first formed, but have become 
flattened and otherwise modified by the action of the 
sea, which sometimes breaks on them with violence, 
occasionally displacing portions of the rubble, and 
on the western side making slight breaches ; these, 
however, very seldom occur, and the repairs are 
easily eff by filling up the cavities with fresh 
rubble. The section of the lower portions varies at 
every point owing to the difference of level. The 
section shown in Fig. 9 is taken near the southern 
end of the wall, where it is much exposed to the 
action of the sea. . 








wetennioge the southern 
the South ms maven & i 
srye benmas from Footlong. senearvin round 
S.E., with a minimum depth of 8 fe Sin, 
standard low water. This channel was f 
kept by the scour of the flood tide, 
edge of the South Bull; it has remained practically 

of the Sou ; it 
unaltered to the t time, as indeed it 
naturally be expected, from the fact of the produc- 

cause having undergone no alteration. 

e deepest: el over the bar bad a direction 
E. by S. true bearing from Poolbeg witha minimum 
depth of 6 ft. 6 in. below stan low water ; the 
main set of the ebb tide is shown on Mr. Giles’s 
chart to have been somewhat to the southward of 
thisline, The difference in direction is singular, for 





the bottom of the bay consisting of fine homo- 





iq.7. 
Scale 327=] Inch 





geneous sand, the dee channel would, ceteris 
paribus, be the best indication of the direction of 
the strongest current. The harbour, therefore, was 
approached by two shallow channels, the deeper 
and more indirect formed by the scour of the flood 
poor the other. te. Bet of the ebb set oolbns 
esturial portion e river extending from 
to Ringsend was shallow, the channel 
in depth, and obstructed by shoals, one of w 
between the Pigeon House and Ringsend had a 
depth upon it of only 2 ft. to 3 ft. at low water, 
requent reference me | already been made to 
the standard low water of the port, it may here be 
stated that previous to Mr. Giles’s survey of 1819, 
this important datum plane had not been properly 
defined, for which reason an accurate peer ev of 
the older charts with one another, or with those of 
more recent date is impossible. It.is usual in 
every port to establish a definite standard tide, the 
high and low water level of which should be referred 
to suitable fixed bench marks and tide gauges. The 
standard tide of the port of Dublin was determined 
by Mr. Giles by observing the high and low water 


of spring tides at the following places and times, 
viz., at Ki wn from November, 1815, to March, 
1816, at Howth Harbour from May, 1817, to 


November, 1818, and at Poolbeg Lighthouse 
from June, 1818, to November, 1818.. 4; 

The low water or zero of this tide is 6.66 ft, below 
the mean level of the sea round Ireland, and 7:43 ft. 
above the Irish Ordnance datum plane. The latter 
is the level of the low water of a spring tide observed 
at Poolbeg Lighthouse on the 8th of April, 1837. 
That the Ordnance datum should have been referred 


fluctuating level seems somewhat lar, the 
apparently more obvious course being to assunie the 
datum plane ata definite number of feet below the 
mean sea level. The standard tide hasa range of 
13 ft., or in other words, standard high water is 
18 ft. above zero, its half-tide level is, therefore, 
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High water at full and change occurs at 1] hours 
12 minutes. The tides besides being influenced toa 
slight degree by alterations in atmospheric pressure, 
are at Dublin as elsewhere considerably affected by 
winds, a strong S. or S.W. wind in the Atlantic 
heaping up the water in the Irish Sea, and on some 
occasions producing a double tide, In one instance, 
which came under the author's observation, the tide 
having fallen 15 in. from high water rose again 
22in., causing a second high-water 7 in. higher than 
the first 


The tide from the Atlantic enters the Irish Channel 
simultaneously through its northern and southern 
entrances ; the bene rat pan of the stream from 
the south flowing northward follows a direction 
nearly 1 to the Irish coast, Abreast of 
Arklow, which is about 40 miles south of Dublin, 
there is scarcely any rise or fall of tide, although 
the current sweeps past at the rate of four miles an 
hour, From this remarkable spot the velocity of 
the stream ually decreases, and when off the 
entrance to Dublin Bay, it flows during spring tides 
at the rate of from one and a half to two miles per 
hour; continuing its course it ultimately blends 
with the corresponding branch of the stream from 
the northward, between the Isle of Man and Carling- 
ford, both currents expending themselves in a large 
body of permanently still water, where the reverse 

henomenon to that described as occurring near 

klow, takes place, the tide rising and falling 
without producing any current. The course of the 
ebb tide corresponds very nearly with the flood, 
except that the direction is reversed. 

The flood tide begins to fill Dublin Bay from the 
south side of the entrance, the main body setting 
across the bay in a north-westerly direction on to 
the North Bull; a branch of the stream flowing 
westward past the entrance to Kingston Harbour, 
curves round to a direction nearly due north, 
while a second branch keeping more to the west- 
ward, skirts the edge of the South Bull, passing 
round the base of Poolbeg Lighthouse into the 
estuary contained between the r= North and 
South walls. At the north side of the entrance to 
the bay the flood sets in an easterly direction; in 
the outer part of the bay, therefore, the flood 
current describes a curve entering from the south 
side, passing round and coming out at the north 
side and again joining the main flood stream in the 
Channel. 

The course of the ebb current may be taken 
rs the reverse of that of the flood tide, 
except that on the north side of the bay the latter 
half of the ebb flows in a north-easterly direction 
corresponding to the flood until it meets the main 
ebb stream in the Channel running to the south; 
thus the tide in this portion of the bay sets in the 
same direction for nine hours out of the twelve. 

The area of the est confined by the Great 
North and South Walls, including the tidal portion of 
the rivers discharging into it, is about 2600 acres, or, 
a little over four square miles; of this about 600 
acres are below low water and the remainder is 
estimated to be about 3 ft. 6 in. above low water. 
The average quantity of water flowing into and dis- 

ed from the estuary, is approximately equiva- 
lent to a depth of 5 ft, 6 in. over the whole area, or 
about 17 million tons per tide each way. 

The width of the opening through which this tidal 
backwater is discharged diminishes as the tide falls ; 
at the commencement of the ebb the width is over 
4000 ft., the water flowing over that part of the 
Great North Wall which is below high water ; shortly 
before low water the outlet is narrowed to rather less 
than 1000 ft., the effluent stream being confined 
between Poolbeg Lighthouse and the extreme end of 
the wall. 

The main ebb current as defined by the deepest 
eng vs nes nel BoM 4 a direc ase E. 3 S. 

e onary | rom Poolbeg, frequently attaining a 
vel we | of 34 miles per hour; the greatest velocity 
gen | oceurring at half ebb of high spring tides, 
and in all cases decreasing considerably as the stream 
—_ and enters the deep water east of the bar. 

branch of the ebb stream from the estuary flows 
across the bay in a south-easterly direction, and the 
remainder of the ebb taking a course 'to the north of 
Poe seman ow for the For 

o sought to be gained by terminating the 
higher on of she Great North Wall at so con- 
aa i wr eaaiar lee side of the 
en was + ( ogi to avoi such a 
current as would be injurious to-na op gente 


vessels. It appears, however, to the author, that the 
wall might have been carried to its full height some- 
what further with advantage, as the effect of a limited 
prolongation would be to increase the velocity of the 
tidal current during the first part of the ebb only, 
and to assist in condiiing and concentrating its bene- 
ficial intluence nearer to the entrance channel. 
(To be continued.) 





THE GRAND TRUNK RAILWAY OF 
CANADA. 
Concluded from @ 195). 

THE malaiaal start oe the Western States of 
America in their immense development was the 
opening of the Erie Canal, and the cheap trans- 
portation afforded to its productions. At the head 
of the Hudson river, almost an arm of the sea, to 
Albany 144 miles north of New York, the Mohawk 
valley cleaves the Allegheny Mountains to their 
base, and opens the level terrace of Lake Ontario to 
the Hudson. Through this break in the chain of 
mountains the Erie Canal finds an easy access to the 
horizontal plateau which extends with singular 
uniformity to the Niagara river 300 miles west of 
the Hudson. This plateau is so level that a single 
lock on the canal suffices to connect two levels of 
75 miles and 110 miles in length. At Lockport a 
chain of eight locks carries the canal over the same 
escarpment in another place pierced by the Niagara 
Falls, but approached on the canal from a higher 
level than the lower Ontario bed, and with only 
70 ft. to surmount, and at this summit it is on the 
Lake Erie plateau, and the level is continuous to 
Buffalo, the western terminus of this great national 
water-way. Over this favourable country, and 
parallel to the canal, the New York Central Rail- 
way is completed with its level quadruple steel 
tracks, without any exception the most perfect rail- 
way in the world for cheaply handling heavy freight, 
and any quantity of it, Beginning at New York, 
the only western road that has a terminus in the 
city, two double-track railways, one following the 
water level of the Hudson river, the other on a 
higher but still level terrace from 6 miles to 10 
miles back, form a duplicate line to Albany, 144 
miles by one, 150 miles by the other road. At 
Chatham, 23 miles from Albany on this interior 
route, the Boston and Albany, 200 miles between 
its termini, comes in, forming from Albany three 
grand distributing double-track railways, two to 
New York and one to Boston. From Albany to 
Rochester over the level previously sketched, 229 
miles in length, the road is quadruple, four tracks 
within the fences; nearly a water level, and but 
little longer than an air line. At Rochester the 
road forks, one leg going to the Niagara river, 
where at the Suspension Bridge it is continuous 
with the Great estern of Canada; the other 
division continues to Buffalo, where under different 
names, but the same direction, the traffic is carried 
either across into Canada by the Canada Southern, 
or along the level shore of Lake Erie by the 
Michigan Southern to Toledo, where the two lines 
reuniting run together to Chicago. All these roads 
are under the presidency of Mr. W. H. Vanderbilt, 
the autocrat of the New York Central, who thus 
practically controls two out of the three Canadian 
roads at their eastern termini. The mileage of this 
enormous property, 229 miles of which is quadrupled 
and all the rest of the main lines at least double, is : 


Miles. 
New York Central ... 10004 
Michigan Southern 1176} 


2500 
Against this gigantic confederation the Grand 
Trunk Railway, 160 miles longer to Boston, 300 miles 
longer to New York, a single track throughout, 
heavily led and till lately very defective in its 
track and appliances, has been butting its head and 


breaking its proprietors’ hearts for the last ten or 
fifteen years. 
The Pennsylvania Railway is even a bigger con- 


cern, a longer line, a more formidable antagonist. 
Its length is 1669} miles, and the allied Pennsyl- 
vania = geld works in addition 3071} miles, to- 
gether 474] miles, under one head and practically 
one management, Their receipts are over 12 
millions sterling per annum, and the net earnings 
last im were over 5$ millions. For the six years 

re to 1876 the dividend of the Pennsylvania 
Jompany was 10 per cent., for the last two years it 


inconvenience if not danger, particularly to sailing | po 


ration Colonel Scott presides, in addition to 
nearly 3000 miles of other railways not included in 
the Pennsylvania system, but in friendly alliance. 
The last of the great trunk lines from Chicago to 
the seaboard is the Baltimore and Ohio, 1471 miles 
in length, a steady 10 per cent. line, and showing 
in their last published statement a balance to the 
credit side of their profit and loss account of seven 
and a half millions sterling. These are the three 
competitors against which the Grand Trunk has 
been waging a hopeless war for the Chicago and 
Western produce, neglecting its legitimate Canadian 
business, alienating all sympathy with it in the 
country through which it runs, but which it does 
not adequately serve, and too often opposing the 
best interests of a people who contributed largely to 
its cost in the first instance, and who have received 
in return the barest modicum of consideration. Sir 
Henry W. Tyler mentions approvingly in his address 
to his constituents as an extreme measure, but justifi- 
able as making competition impossible, the low rate 
of 10 cents per 100 lb. from St, Louis to New 
York, equal to 94d. per ton per 100 miles. Heeven 
suggests that no rate at all and carrying the goods 
for nothing would be an advantage, if thereby it 
would put an end to this absurd competition, which 
he tells us “lost the competing lines 1,000,000/. 
sterling of net profit for every diminution of 5 
cents per 100 lb. in the rate of transport.” Appre- 
ciating the sound sense of these remarks with what 
unfeigned pleasure the Grand Trunk shareholders 
must have learned that at the annual meeting of 
the Michigan Central, held at Detroit on the 24th 
of June last, the old directors were hurried out to a 
man, and that the New York Central Board, with 
Mr. Vanderbilt as chairman, was elected by a 
sweeping majority. As this closes the remaining 
avenue to Chicago from Canada, it is to be hoped 
that no more money will be wasted in this useless 
attempt to secure a through business which is abso- 
lutely not worth working, if it could all be secured. 
In looking over the map at the respective positions 
of the leading commercial centres, it is some- 
what difficult to understand how the Grand Trunk 
happens to be interested at all in a business so far 
removed from the general direction of their route. 
By what process, for instance, can cotton from the 
Mississippi be carried by the Grand Trunk to Lowell 
in Massachusetts? why, does this ‘“ Ishmaelite 
amongst railways” have freight and passenger 
agencies in New Orleans, as t from their 
—_— as Constantinople is from the Midland in 
ngland? why is a steamboat ticket from Niagara 
Falls to Quebec sold regularly by the Grand 
Trunk ? Places and business so clearly outside of 
their influence and objects. As a Canadian railway, 
and for any object in which that country is in- 
terested, it is clearly inexplicable, and the only 
assignable reason is its wandeteisahe New England 
connexion and its Portland terminus. 
Portland is an ambitious little city which has 
struggled well against its geographical position, and 
seeks to rival Boston. With a united energy that is 
rfectly marvellous, the inhabitants have succeeded 
inattracting a business to this out-of-the-way Atlantic 
port that redounds immensely +o their eredit, and de- 
serves even a more complete success than it has yet 
achieved, Seven railways now converge upon its 
noble harbour, five of which at least are the growth 
solely of Portland enterprise. That not one of 
these have even earned a dividend for their share- 
holders out of the traffic is nothing whatever to the 
point, and Portland is ready to-morrow to go into 
any other enterprise that will build up the town, 
bring trade to the port, or provide freight for her 
shipping. 

i e Atlantic and St. Lawrence was never ex- 
pected by its promoters to earn directly anything 
over its working expenses. When the Grand Trunk 
swallowed it, and paid handsomely for it, as a first 
class speculation, and with all their long line to help, 
it proved unremunerative in their hands, this known 
failure did not deter the Portland enthusiasts from 
planning a second line so nearly el to it that 
the distance from Portland to Montreal by it will 
be probably less than by the Grand Trunk. And 
if any other gullible company were to buy the Port- 
land and Agdinsburg, it would only relieve so much 
of an incubus that the purehase would enable 
another radiating line to be launched and carried 
through, to which money and credit would certainly 
be most hopefully extended. No one can blame the 
Portland merchants and bankers for their immense 
zeal, their admirable courage, indomitable energy, 








velocity than four miles hour at the entrance to 
a harbour being endeshable dnd Hably' to: Couse 


has been 8 per cent, Over this enormous cor- 


untiring loyalty, and sublime faith in the future of 
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Portland, and the best day’s work they ever did was 
when they enlisted the 30 millions of Grand Trunk 
capital for the advantage, promotion, and enrich- 
ment of their city, 

The road itself was not perfect when the com- 

ny leased it. From Portland to the Canadian 
frontier is 166 miles by railway, 102 as the crow flies. 
During this distance it makes no westing, being 
nearly north and south, and it consequently er 
nothing in distance to attract the business of the 
west. One-fifth of the ients are-over 45 ft. to 
the mile,-one quarter of 
if these ‘were all in the same direction ‘the ‘train 
would describe a complete circle every 

docation 


every, 12 miles. 
Nor was the alignment and: the. objec- 


tion, the execution of the works in the first poe 


was miserably defective,» The breadth both of 
cuttings and embankments was insufficient for the 
stability of the superstructure, and @ worse lot of 
wooden bridges was never built.. dna to 
the directors in 1852, Mr. Keefer estimated the 
outlay on bridges alone would be*equal to the ex- 
pected net traffic for the next four or five years to 
come, Since the English company got hold of it 
they have practically rebuilt the whole of it; the 
gauge has been altered, the earthworks widened 
and improved, the rails; sleepers, and cture 
entirely renewed, the bridges rebuilt in-iron, the 
rolling stock provided, the whole reconstructed, re- 
modelled, strengthened, and enlarged. The road 
was originally executed under the greatest money 
difficulties ; the contractors had to take bonds or 
shares, or anything they could get in payment for 
their work, of course at an enormous discount upon 
the nominal value, and there were no less than four 
different mortgages imposed before the capital stock 
of 5,000,000 dols., which itself was ample to execute 
all the works, if it had been on a cash basis. The 
funded debt is now stated at 3,484,000 dols., on 
which the English company agrees to pay six per 
cent., besides four per cent. on the stock of 
5,000,000 dols., and for this 100,000/. a year pretty 
much all they got in the first instance was “ the 
right of way and two streaks of rust.” “Nor does 
the result of the working of the road seem to be 
much better than the original purchase, By Poor’s 
Annual, the receipts from the traffic for the year 
ending December 31, 1876, were 983,449  dols.; 
whilst the operating oe were 1,226,050 dols., 
and this after 25 years’ development, and sacrificing 
everything for the benefit of Portland, its harbour, 
its railway, and its workshops. 

In the original design of the founders of the 
Grand Trunk an important object with them was 
the connexion of Quebec and Montreal with the 
maritime cities of St. John and Halifax, and they 
found in this Portland line, with its extension to 
Bangor, 250 miles of the distance, and hence’ their 
object in securing it: As the Intercolonial’and 
other schemes slowly developed, this advantage 
became less conspicuous, but in the mean time Port- 
land had become a ‘winter port. for Canada, the 
Montreal steamers had built up a business here 
during the closed period of St. Lawrence navigation, 
the new Atlantic port had attracted a’share of the 
western freight, and was already engaged in the 
attempt to rival Boston as a depét for. the Euro- 
pean exports. By the opening of other routes this 
advantage is now being neutralised, and not one 
reason remains that the Portland connexion should 
continue to warp the Grand Trunk policy, or pre- 
vent it from assuming its original important, and 
still. to be developed, Canadian Grand Trunk 
service. 

Whilst these different railways have been en- 
gaged in the competition for the western produce, 
they have called into existence a new combination 
that must now for ever prevent a return to the 
higher prices and remunerative tariff of bygone 
years. The producers of the Western States have 
fallenreasily into the question of cheap transporta- 
tion, have loudly applauded the most economical 
arrangement, have stood steadily by the lowest 
bidder, and the manager, the least regarding his 
shareholders’ interest, has been the popular hero with 
the ‘‘grangers” of the west. The threatened com- 
bioations of the railways have been met by real 
associations of the freight payers, who are sparin, 
no pains to devise and promote the chea an 
best means of forwarding their produce to its desti- 
nation, They have organised a convention, employ 
ageuts, disseminate information, solicit suggestions, 
and test their feasibility. But the other day, acting 
under this impulse, a firm in Davenport, Iowa, 
arranged fora tow of barges down the Mississippi, 


curves; and | always 


‘Phe freights on the Erie Canal from 








and sent as an experiment 10,000 bushels of wheat 


to England vid New Orleans; the cost being 
40 cents per 100 1b., 37s. 6d. per ton from Davenport, 


150 miles west of Chicago, to Liverpool. In view 
of this perfect unanimity and powerful a 
of the western farmers, which is now thoroughly 


established, it is not likely that the high prices of 
former days will ever again be restored, and the 


illusory calculation of the president of the Grand | capii 


Trunk can never be realised, because the tariff 


to secure the amount of. freight must 


system of communication, and its 
peration be to julie eee, 
ghtest fluctuation or advance would be instantly 
fatal to any general advantage to be derived from 
any partial application. 
e limit to which railways ‘can reduce their 


tariff without actual loss has no doubt already been | i 


reached, if not overstepped, but the extension and 
sperma of steam navigation has not yet reached 
a limit; and Canada, with a pluck and energy that 
oe aed an ro eng in |g Beet to 

r y utilise her great river an e system, 
ue as Yr a grain port the rival at least 
of New York... She has already three times rebuilt 
the Welland Canal to overcome the Falls of Ni 
twice the Lachine Canal from Montreal to the Lake 
St. Louis has been enlarged and improved, and she 
is now duplicating them all on a scale that must for 
years set all competition at defiance. The new 
canals, which it is expected will be complete within 
two years, will settle all railway questions of rates 
for the trade now so eagerly fought over during the 
months of open navigation, and although they may 
be useless for five months in the year, yet 80 per 
cent. of the business is transacted during the 
summer months, and each improvement in water 
transport seems to increase this proportion. The 
new canals have locks 270 ft. long, 45 ft. wide, and 


are capable of g steamers of 1500 tons capacity 
from Chicago, Milwaukee, or Detroit to the side of 
the ocean steamer atMontreal, or ibly of 
taking their s with to Liverpool or 


Glasgow direct. Whilst the ‘railways have been 
occupied in cutting their own and their neighbours’ 
throats, they have overlooked an infant Hercules 
that will wake up shortly im its full strength and 
strangle them all. From *theterminus of the 
Pacific Railways on Lake ior, where the traffic 
of the new wheat-fields of: taand Manitobah 
will be shipped, or from , the lake and canal 
navigation to Montreal will be about 1200 miles. 
From Chicago to Buffalo by lake is about half this, 
ws ae The freight rates for oo pero 
ave gone down regularly (excepting in 1872, when 
they ane unusually Righ) from are +o bushel 
in 1869 to 1.6 cents the present (July, | price. 
: 2 Bialfalo eo New 
York have similarly gone down from, 13} cents in 
1869 to 44 cents, the present price. per bushel, and 
the total cost now'from Chicago to New York by 
lake and canal, including expenses'at Buffalo, is 
74 cents per bushel, the lowest it has ever been 
known, say 4d. bushel. by canal against 6d. by 
rail. From New York to Liverpool, or from 
Montreal, the present ocean rate is 8d.. per bushel, 
or 5s. 4d. per quarter, so that it costs twice as much 
from New York to Liverpool as it does from Chicago 
to New York, the distance being three times as 
much. Now setting the extra size of the new lake 
vessels against the little eee in the canals, and 
taking the present rates from Chicago to Buffalo as 
half what they would be from Chicago to Montreal, 
the future freight by the Dominion canals would be 
about 1}d. per bushel from Chicago to Montreal, but 
as this is no doubt an unusually low rate, even at 
2d. per bushel, there will be a saving of 1s, 4d. per 
quarter by the new canals and Montreal over the 
route by New York. If the railways want to com- 
pete, then, they must do it at one-twelfth of a penny 
per ton per mile, and in view of this there seems 
a less object in making any present sacrifice to 
secure a business so certain to be demolished in 
another year or two. . 
In the recent nwenes + of the three prominent 
companies, Mr. Vanderbilt at the New York Central, 
Colonel Scott at the Pennsylvania, and Sir He 
Tyler at the Grand Trunk, in their presi- 
dential speeches nearly the same topics‘as affecting 
their respective lines. Whilst all equally deplore 
the effects of competition in bringing down prices 
and profits, Colonel Scott accepts the position 
that prices must come down, and must in the future 
be even lower than they now are, and he propounds 


very ingenious -and 
| with the capi 


‘a 
account of 


the other, pleads for extensive ‘ pooling” 
ments, to assimilate the interests and maintain 
sme on these closely competing railways. | 

enry Tyler suggests nothing but gives a 
account of the failures in Canada, the reduction of 
en and the number and extent of the ruined 

ilways in the United States, But the competitors 
of the Grand Trunk are not ruined railways, but at 
least 8 per cent. dividend paying lines; the business 
failures in Canada have nothing to do with low 
freight rates between the Western States and Pori- 
land, and pooling arrangements are impossible when 
a company like the Grand Trunk, y out of the 
district, can insist upon 10 per cent. of the gross 
traffic receipts between Boston and Chicago, and 
break up the combination when their preposterous 
demand is not acceded to. 

It seems desirable now for peer on mame of this 
important line to: look well into their position. For 
years they have been engaged in a competition with 
all the odds against them, and in which even success 
would have been ruinous, Whilst not seriously in- 
juring their rivals they have nearly ruined their own 

roperty, and now by a masterly stroke of policy, 
by an enormous capital, the New York 
Central have closed round them with their leased 
and reene lines. Two courses are open to 
them, either by a new fresh expenditure, or its 
equivalent, a high-priced lease, to create new roads 
to Chicago and other important points independently 
of their rivals, or to give up the American competi- 
tion for this heavy low-priced produce. In the ex- 
citement of the struggle, and smarting undera sense 
of defeat, the first course has been s » an? it 
is said some steps have been taken to effect an ar- 
rangement for an independent route to Chicago, but 
it is to be hoped that better counsels will prevail, 
and that this suicidal step will not be taken. The 
traffic with the canal competition can never be worth 
having, and under no circumstances can a very 
large business ever be diverted from the shorter, 
more cheaply worked, and better American lines. 
There is enough for the Grand Trunk in Canada, 
there is an honourable and paying career in the 
future, if the management s' y adhere to a 
Canadian policy, and let their American business 
at both ends be a secondary and subordinate con- 
sideration, Absorbed in a of foreign aggres- 
sion, the local business has allowed to become 
most seriously threatened by com interests, 
and the whole _— of r Canada is getting 
to hg thickly ae “land desing: ee re- 
sembles Punch’s map of En: during way 
mania, rather than the ‘sober ent of onee 
country short of capital, and in need only of a few 


PE 


well-planned roads, the paying qualities of which 
depend on-extreme caution rigid economy. The 
mode in which these lines are into 


is another alarming cause of disquiet to an English 
investor, who never hears of his mers sor until 
i i struggle for business 


managed on a different basis than formerly; 
financial operations in connexion with them are 
conducted ona widely dissimilar footing, Although 
the roads are not so pretentious the works are going 
on almost as briskly as ever, but they make leas 
noise in their operations, and they do not advertise 
their money wants. Of the 117 railways that laid 
down more or less in the 
during 1877, not one put its shares 
publicly into the market, and none 
as yet are either current or well 
of course, old companies that 
branches or extensions, 

little stress upon their 


: 
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under construction. It is these roads that called 
into existence and paid for by local and municipal 
means, and neglected as beneath their notice by the 
great corporations, are stinging and bleeding them 
along their entire course, and which singly or 
collectively are keeping down their tariff and ab- 
stracting their ti The policy of the Grand 
Trunk, or any other similar corporation, should be 
to control this railway extension which it cannot 
repress, and make it subsidiary and not inimical to 
its own interests. It is no use neglecting any fact, 
however small, and whenever speculation or necessity 
takes the form of action, a prudent management 
would seek to subordinate that action to its own 
connexion rather than to allow it to drift into oppos- 
ing interests and possibly to become a portion of an 
adverse combination. 

The time is not very far distant when some lead- 
ing corporation will knit these minor roads together 
into an alliance so formidable, that grasping as they 
each do the vitals of some little community, their 
aggregate strength will be irresistible, when with 
the long heavy traffic relegated to the canals, and 
the local traffic controlled by a rival, the Grand 
Trunk between the two will become, the greater 
— of the year, as unnecessary as it must always 

under such circumstances unremunerative. No 
railway was ever more closely allied to a country, 
and naturally was more essential to its business, 
than the Grand Trunk was to Canada; and it has 
been a sadly mistaken policy that has interfered 
with this connexion, =f that has failed to appre- 
ciate the career in which it would have been a suc- 
cess, and which in the pursuit of a chimera has lost 
sight of the substantial advantages which its posi- 
tion gives it as the main artery of a great country. 
Of the forty-five junctions it makes with other rail- 
ways, how few are really working in accord with it, 
or give it any traffic they can possibly avoid, whilst 
nearly all the intersecting lines between Montreal 
and Toronto cross it within a mile or two of the St. 
Lawrence navigation to ship their produce on its 
waters. Hitherto its hand a been against every 
one With the natural result that all are against it. 
In the great question of the present day, the de- 
velopment of a grand Transcontinental route through 
British America, circumscribing one-sixth of the 
globe, the waving influence of the Grand Trunk 
has been adverse ; and should it be left out in this 
larger system, as it bids fair to be, its future will be 
blighted, its prospects darkened, and its construction 
will have been a failure. Should it, however, take 
the position that it may and ought to do, the Grand 
Trunk may still be the most important corporation 
on this continent, the central agency for the inter- 
communication throughout that broad belt of fertile 
land which is fast becoming the granary, the 
orchard, the market-garden, and the cattle farm for 
th® major portion of Great Britain. 





HYDRAULIC TOOLS AT THE PARIS 
EXHIBITION.—No. II. 

In our last article of this series we dealt specially 
with the various ke ex of hydraulic rivetters con- 
structed on Mr. Tweddell’s plans by Messrs. Fielding 
and. Platt, of Gloucester, and only alluded briefly to 
the hydraulic tools forming part of the same general 

up of exhibits and constructed by the Hydraulic 
gineering Company, of Chester. Of some of 
these tools we have now to speak. 

Fig. 1 annexed shows a hydraulic punching and 
shearing machine constructed on Mr. Tweddell’s 
system by the Hydraulic Engineering Company, 
and exhibited by them at Paris. This machine has, 
as will be seen, three hydraulic cylinders, the two 
outer ones operating the punches and ordinary shears 

tively, while that in the centre works the 
angle-iron shears. The frame of the machine is 
of a very neat and substantial pattern, and it is 
made in three parts as shown, it being thus possible 
to omit the central portion, and by bolting the two 
other parts directly together to produce if desired 
a machine without the angle-iron shears. The tool 
can also be divided into three independent machines 
if desirable, a feature which may be convenient in 
many instances, 

The machine illustrated will punch holes lin. in 
diameter through } in, plates, at a distance of 24in. 
from the edge, and it will also shear 1 in. plates at 
the same distance from the edge. The shears can 
also be set at any desired angle with the centre line 
of the machine, and it can thus be used for shearing 
bars of any length and up to 12in. broad. It is like. 
wise capable of dealing with angle-irons 5 in, by 5 in. 








HYDRAULIC MACHINE TOOLS, AT THE PARIS EXHIBITION, 
CONSTRUCTED BY THE HYDRAULIC ENGINEERING COMPANY, ENGINEERS, CHESTER. 





by § in., and bars 4in, by } in. at the central 
shears. 

We some time ago expressed our opinion as to 
the advantages attendant on the employment of 
hydraulic power for such operations as punching 
and shearing, and on page 58 of our twentieth 
volume we described the features which characterise 
Mr. Tweddell’s designs for these hydraulic tools, 
while more recently (vide page 441 and 446 of our 
twenty-second volume), we illustrated and described 
a very powerful hydraulic punching and shearing 
machine constructed on Mr. Tweddell’s plans for 
the French Government Dockyard at Toulon. 
Under these circumstances we need speak but 
briefly of the machine we now illustrate. As in all 
Mr. ‘I'weddell’s machines of this class, each ram is 
fitted with an automatic draw-back arrangement, 
the length of the stroke being adjustable so as to 
save water. Each cylinder has its own valve and 
hand lever, and each tool only makes a stroke when 
tke corresponding valve is opened by the workman, 
the operation of the punch or shears thus being 
under perfect control. There is also no chance of 
an undue strain being thrown on the machine by the 
insertion of too thick a plate under the punch or 
shears, as the strain can never in any case exceed 
that due to the accumulator pressure on the area of 











MACHINE (TWEDDELL’S SYSTEM). 





Fig. 2. Bak AND ANGLE IRON STRAIGHTENING AND BENDING MACHINE (TWEDDELL’S SYSTEM). 


the ram—a strain which is, of course, known and 
provided for. The rams are packed with hemp. 

Another well-designed machine exhibited by the 
Hydraulic Engineering Company is shown by Fig. 2, 
annexed, As will be seen from our engraving, the 
machine consists of a strong frame carrying on one 
side a couple of shifting abutments, which can be ad- 
justed to the required distance apart on a cross slide, 
and on the other a horizontal hydraulic cylinder, the 
ram of which bears against a block moving on guides 
as shown. The bar to be operated upon is of course 
placed between the adjustable abutment blocks and 
the movable block operated upon by the ram of the 
hydraulic cylinder, guide rollers—adjustable verti- 
cally—being provided to carry the bar which is 
being dealt with so that it may be supported in a 
position to receive fairly the thrust of the ram. 

As in the case of the punching machine, the ram 
is provided with an automatic draw-back arrange- 
ment, while the stroke is adjustable with t nicety 
from a hundredth of an inch to 12 in. e machine 
can also be set to make a number of successive 
strokes of the same length, a decided convenience 
for some operations. The thrust exerted by the 
machine exhibited is 10 tons when the hydraulic 

ressure available is 1500 lb. square inch, this 
being the pressure which Mr, Tweddell usually 
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HYDRAULIC ACCUMULATOR AND PUMPS, AT THE PARIS EXHIBITION. 





employs for such machinery. The Hydraulic Engi- 
neering Company, however, make similar machines 
giving a pressure of 100 tons and upwards as well 
as smaller machines for pipe-bending, &c. 

As we stated in our previous’ article, the various 
exhibits of hydraulic tools by Messrs. Fielding and 
Platt, of Gloucester, and the Hydraulic Engineering 
Company, of Chester, are shown in workin 
order, the whole group by the two makers name 
being supplied with water under pressure from one 
accumulator. The engravings, Figs. 3 and 4, 
which we give on the present page, show the arrange- 
ment of the accumulator and pumps which have been 
erected. 

We may remark here that the general arrange- 
ment is as a whole not so simple as obtained in 
ordinary practice, the peculiar conditions of the site 
and nature of the ground space in the Exhibition 
not allowing the usual design to be adhered to. The 
power is taken from a sheave on the main driving 
shaft which runs up the centre of the English Sec- 
tion. ‘The ground being all new made, and of very bad 
materia's, the whole apparatus, pumps, accumulator, 
and standard have been placed on cast-iron girders, 
and they work with remarkable steadiness, A counter- 
shaft placed on bearings on the top of the entablature 
carries, besides the sheave by which the power is 
obtained from the main belt, another broad sheave, 
on which works the belt driving the pumps. 

For the purpose of shifting the belt from the fast 
to the loose pulley and vice versd, suitable knocking- 
off gear is provided, automatically worked by the 
accumulator itself; the action of this is very neat 
and simple, notwithstanding that in this case two 
bevel pinions have had to be introduced in order to 
get round the corner. A weigh-bar, working in guides 
across the entablature and parallel with the centre 
line of the pump crank-shaft, has two forks attached 
to it, between which the driving belt runs. The ac- 








cumulator has a stud attached to it, and as the 
accumulator is raised by the action of the pumps, 
or lowered by the use of water by the tools, 
stud, by alternately catching the top and bottom 
horns of the ta pet gear, throws the weigh- 
shaft on which this latter is fixed over in either 
direction, the balance-weight keeping it there after 
it is once thrown over, until by either the rise or 
descent of the accumulator the stud again catches 
the tappets. It will be thus seen that the action is 

rfectly automatic, and as soon as the accumulator 
is brought to the top of its stroke the aetion of the 
pumps is stopped, so that no unnecessary expenditure 
of power may go on, 

S addition to this, the accumulator is fitted with 
a spring relief-valve, which is opened by contact 
with the top brackets ——— its ‘oo We 
observe that in the accumulatorexhibited the pressure 
due to the number of rows of weights on is painted 
on ; this is very useful. When all the weights are on 
the pressure is 1500 Ibs. per square inch, and 400 lbs. 

r square inch when no weightrings are on. 
The pumps are a very fine job indeed, and the 
whole apparatus works quietly and smoothly, 





LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. IX. 
AUSTRIA AND HunGary—(concluded). 

In the Austrian section of the Main Machinery 
Hall, Mr. Ludwig Becker, the locomotive su - 
tendent of the Kaiser Ferdinand Nordbahn, exhibits 
examples of locomotive boilers constructed on 
his plans, the chief feature being the form of firebox 
casing and mode of staying the roof of the firebox. 
We give on page 274 of the present number engrav- 
ings of one of these boilers, while we also publish 
this week a two-page engraving of the type of 











engine to which this boiler belongs, a complete 
— of this class, however, not being exhibited at 
aris. 


We had occasion some time ago, when dealing 
with the Austrian locomotive exhibits at Vienna in 
1873, to describe the form of firebox casing intro- 
duced by Mr. Becker, and we need therefore only 
deal with it briefly now. As will be seen from 
Fig. 3, on page 274, Mr. Becker flattens the crown 
of the firebox casing for a portion of its width, and 
stays this flattened portion direct to the crown of. 
the inside firebox by four rows of stays, the two 
central rows of stays being 1.02 in. and the two 
outer rows 1.26 in, in diameter. The top corners of 
the firebox are curved to ares of 13 in, radius, these 
curved portions of the crown plate not being stayed. 
This arrangement of stays is a convenient one, but 
as we pointed out on a former occasion, it throws an 
unbalanced strain on the crown of the firebox casing, 
and gives rise to a tendency of the casing plates to 
bulge at the sides, thus per tige a extra strain on 
the top row of stays at the side of the firebox. 
Some Continental locomotive builders who have 
adopted Mr. Becker's plans have relieved the side 
stays by carrying strong stays across the firebox 
casing from side to side just above the firebox 
crown, and this arrangement gs over the objec- 
tion just alluded to. Mr. Becker himself, how- 
ever, ap to prefer trusting to the ordinary side 
stays only, and since 1869 he has constructed a large 
number of boilers on his system. 

The particular boiler exhibited at Paris has a 
copper firebox and a shell of Bessemer steel, a 
material which Mr. Becker is now using largely. 
The steel employed has a breaking strain of 35 tons 
per square inch and 15 per cent. before 
rupture, It will be n from our engravings 
that the barrel of the boiler is made in two rings 
only, the plates forming the rings being 6 ft. 9in. 
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wide, The thickness of the shell plates is 0.472 in., 
while the copper plates of the firebox are 0.59 in. 
thick, with the exception of the tube plate which is 
0.98 in. thick at the upper part. The manhole is 
situated in the hind ring of the barrel just in front 
of the firebox, while on the front ring is placed a 
very large dome as shown. Both longitudinal and 
transverse seams of the shell are double-rivetted 
and the boiler exhibited is an excellent specimen of 
workmanship. The boiler of which we have been 
speaking is adopted for burning Austrian small coal, 
and its principal dimensions are as follows : 


ft. in. 
Diameter of barrel inside 43 
Length of firebox at bottom 5 7b 
Width \ a. ose oa 3 83 
Height be crown above grate, 
at back ... eee me sa jee 42 
Height of firebox crown above grate, 
at front ... ese ooo on eco 3 10 
Number of tubes ... ad 195 
Diameter of tubes, outside he 0 2.05 
ad Ps insi al he 0 1.89. 
Length » between tube plates 13 51} 
Heating surface: Firebox me 100.1 square feet 
Tubes (external) 1414.1 . 
Total 1514.2 ‘ 
Grate area ses bee os 20.77 ps 
Flue area through tubes disre- 
garding ferrules pee as 3.8 in 
Ratio of total heating surface 
to yg area doe int 73.6 :1 
Ratio of firegrate area to flue 
area through tubes... ia 5.47 :1 


The boiler is made for a working pressure of 
142 Ib. per square inch. 

The class of engine for which the boiler exhibited 
is used, is, as we have said, shown by the two-page 
engraving we publish this week, these engines having 
been built for taking loads of from 900 to 1100 tons at 
a speed of 18 kilometres (11.4 miles) per hour from 
Oatrau, the — station in one of the Austrian 
coal districts, to Vienna. The ruling gradients on 
this line are ] in 250, and the curves are in general 
of an easy radius. As will be seen from our en- 
gravings, the engines are constructed on the Hall 
system, they having outside cylinders and outside 
frames, and the axle bearings being formed on the 
bosses of the outside cranks. The frames are each 
formed of two plates with distance-pieces between 
them, and they are well stayed together between the 
cylinders, as shown, ‘The cylinders are 17.09 in. in 
diameter with 24.9in. stroke, and the piston rods 
are carried through the front covers, as shown. 

The wheels, which are all coupled, are 3 ft. 104) in. 
in diameter, and the wheel e is 10 ft. 7,% in. 
only, all the axles being under the barrel of the 
boiler. The weight of the engine in working order 
is 35.55 tons, of which 11.7 tons rests on the leading 
wheels, 12.4 tons ou the driving wheels, and 11.45 
tons on the trailing wheels, 

The constructive details of these engines are so 
clearly shown by our engravi that it will be un- 
necessary for us to speak of them further, but we 
may state that they are provided with four-wheeled 
tenders carrying 2091 gallons of water. ‘The weight 
of those tenders is 9 tons empty and 20.4 tons in 
working order, and they are fitted with Mr. Becker’s 
brake, of which we shall have to speak in our 
articles on the railway rolling stock exbibited at 
Paris. The coupling between engine and tender is 
the three-bolt coupling designed by Mr. Becker and 
Mr. C, Rotter, the chief engineer of the Kaiser 
Ferdinand Nordbahn, Of this coupling’ we give 
engravings and a description in the course of our 
last article of this series on pages 229 and 230 ante. 

Before taking leave of the locomotive exhibits in the 
Austrian section at Paris, we must not omit to notice 
the specimens of hydraulic forging sent by Mr. Has- 
well, of Vienna, We have on former occasions spoken 
of the great success with which Mr. Haswell has car- 
ried out the process of hydraulie forging at the 
works of the Austrian State Railway Company at 
Vienna, and the examples of forgings for Costas 
tive details, such as of wheels, crogsheads, &c., 
which he shows at Paris, are all worthy of careful 
examination. 





Carver's Mecuanicat Stoxer.—In the descripti 
of this machine which we published last week (p. 253) 
‘* Llandidloes” was printed instead of “ Llanidloes,” and 
in B  nneg "a opecks fetal wen “below” should read 
* above.” ing of the pairs of bolts 16 and 17 it 
should have been mentioned also that while the former are 
bolts actually fastened into the furnace front, the latter— 
which come against the shell—are merely studs fixed to 


the hopper Some ane lies : inst the boiler. Re the 
arrangement shown ‘ore, re no holes te 
for fixing made in the shell. ore re 





THE THAMES AND LONDON SEWAGE. 


To THe Eprror or ENGINEERING. 
an Sere ae no bush,” 7+ good case 
needs no exaggeration. good case is on contrary in- 
jured ty tions, for ti enable the advocatus 
diaboli e @ crushing reply by triumphantly dis- 
proving the i i 


exaggerations, and over as of no great 
moment the real facts, which, however bad they are, 
n ily sound tame and harmless when com with 
the rhetorical redundancy of the exaggerations. 

For this reason I have been sorry to see the silly 
rations in some of the daily newspapers as tothe effects of t 
discharge of the sewage of London into the Thames. The 
editors of those papers, knowing nothing whatever about 
the subject, either technically or ically, must of course 
find great difficulty in discriminating between fact and 
poe — having for P me Key a an optimist oe = 
pooh-poohed any suggestions continuous 
of the entire liquid and solid refuse of four millions of 
human beings in its crade putrescent condition into one 
reach of a river was not the most thoroughly wise, far- 
seeing, and scientific of all the inventions sought out by 
man, not unnaturally scarcely know now what to believe, 
or where to limit their disbelief. 

Two letters in the Times, however, were specially 
amusing. One described the sewage as being, when dis- 
changed, in a state of “* hissing fermentation,” (!) and this 
phrase is gravely quoted in a leading article without 
qualification or word of caution. ‘‘ Hissing’’ isa splendid 
word no doubt. It isrealistic. It seems to breathe poison. 
The imagination at once conjures up a ‘‘ cedar swamp’’ in 
Florida peopled by ‘“‘ hissing’ snakes.’’ The notion of 
immersion in a * hissing’ with poisonous fermenta- 
tion is so appalling, that the ordinary human intellect 
shrinks dismayed from its contemplation, and even the 
editorial mind is to some degree disturbed by it. In fact, 
the only thing comparable to it in horror is Dante’s 
** Malebolge,’’ from which no sooner did the heads of the 
damned emerge than they were again remorselessly thrust 
back into it. 

This latter comparison is still further encouraged and de- 
veloped by the other letter in the Times to which I allude, 
in which the writer, in ing attention to the probable 
share that the sewage had in the altogether unprecedented 
mortality attendant on the loss of the Princess Alice, 
gravely quotes the d of dilution with atmospheric air 
at which sulphuret hydrogen ceases to be fatal to a 
bird! This idea is perhaps even more terrifying to the 
ordinary layman than “hissing fermentation’’ itself. 
A wide expanse of water so foul and pestilential that the 

laintive ge! disturbed from its nest and with rapid 
ats of its wings flying in a semicircle over it, or an 
innocent swallow gracefully skimming its surface in search 
of mosquitoes escaped from the West India Docks, suddenly 
drop dead in midtlight and disappear beneath its loathsome 
waves, is certainly a picture well calculated to arrest at- 
tention and to awe the Londoner, irreverent and vulgarly 
cheerful though he may be. 

But all this is of course nonsense. There is no “‘ hissing’ 
fermentation, and both plovers and swallows are able with- 
out serious inconvenience to fly from Kent to Essex. 
‘* Fermentation”’ is in fact not the proper word to use at 
all, either with or without the picturesque prefix of “‘ hiss- 
ing,’ for it is too much connected with yeast and beer 
barrels, cham e, and ginger pop. Decomposition is the 
better word, and when further described as putrefactive is 
surely quite horrible oe even for a popular cry and 
agitation, while the phrase has the merit of being scien- 
tifically accurate. 

The sewage, when discharged into the Thames, is ina 
state of great mechanical agitation and rushes in boiling 
and bubbling, but it does not “‘ hiss’’ except in the imagina- 


tive ears of ‘‘A Pharmaceutical Chemist.” It emerges 
from the reservoirs, however, in a state of putrefactive 
decomposition, and that condition is rende still more 


radual admixture in the river with a certain 
percentage of sea-water. One of the results is that sul- 
phuretted hydrogen is generated and given off, hence the 
abominable smell experienced more or less constantly, and 
every now and then in almost overpowering puffs, when 
sailing down the river from London Bridge. It is worthy 
of remark too that the smaller the boat and the nearer to 
the water the passenger is the more he is annoyed by the 
smell, for the simple reason that the ‘sulphuretted hy- 
drogen, when it enters his nostrils as he is sitting in a 
small boat, has ascended through a shallower stratum of 
air, and is therefore less diluted than if it assailed him on 
the deck of a 4000-ton ship. 

Similarly a man swimming in the water must necessarily 
at times experience fouler whiffs than a man in a boat, 
because the gas is more concentrated, but on the other 
hand the smell would probably be less continuous to him, 
because the gas would be less diffused. 

And this brings me to the fact—for I like facts—that 
Captain Webb, and, if I mistake not, one of the pro- 
fessional lady swimmers, have both swam over the very 
spot where the Princess Alice went down. If the corre- 
~ age of the Times had a little more sense of humour 
they would, therefore, have been saved from the blunder 
of comparing the Thames to Dante’s Malebolge, for it is 
difficult to imagine even Captain Webb attempting to swim 
through afoulliquid if in a state of “‘ hissing fermentation,” 
while if a bird flying over it necessarily dropped down dead, 
the fate of a man attempting to swim through it could not 


long be in segerse, 
ude ane emp ba a Nh fen a man of eenee: or nate 
attem en, e mortali' uent on the 
loss of the Princess. Alice was f eerimas pew yo the only 
apparent cause for this abnormal loss of life, on a fine 
summer evening, among the passengers and crew of a 
steamer run down on a river crowded with shipping, was 
the abnormal condition of the water. 
But if the description of this abnormal condition given by 


active by its 











To answer this question 
this letter. Ca Web 
herculean and all but incredible tasks, prepares himself by 
careful training, divests himself of unnecessary clothes, 
selects with great care his weather and his time of tide. 
Moreover the world has never before seen a in Webb, 

Bed nena eae 

, but with an er 
abnormal constitution and principle of vitality. The same 
be said, in a less degree, of the lady professional 
But I believe that even Captain Webb himself might 
Alice 


have lost his life had he been on board the Princess ' 
I do not mean by being encambered with his clothes, and 


by drowning clutching him in their death struggle 
with the water. These elements of exist in all 
shipwrecks, and there is no precedent—so far as I can 


learn—in the of disasters by collisions on rivers, 
for the mortality attending the loss of the Princess Alice. 
How then do I account for it? In two ways. First, 
when a man or woman is struggling against death by 
drowning if they cannot swim, or cannot swim well, they 
become nervous, agitated, and rapidly exhausted, or “‘ out 
of breath,” to use the old popular but expressive phrase. 
In such a condition a succession of mouthfuls of nauseat- 
ing water would rapidly add the finishing touch to their 
condition, and a single mouthful, or rather lung-ful of 
anything like undiluted sulphuretted hy m would at 
once render them unconscious—as appears to have been the 
case with one of the female witnesses—when, of course, it 
would be a pure accident, dependent on the time elapsing 
before help arrived, and the specific gravity, that is, fatness 
or leanness of the person, whether they were drowned or 


not. 

Now does the condition of things, which I have shown in 
previous letters to exist in the Thames iow on, 
render it possible or probable that any of the persons cast 
adrift from the Princess Alice got their | filled with 
undiluted, or nearly undiluted, sulphuret hydrogen ? 
Most certainly. How? In this way. In every accidental 
hollow in the bed of the river is a deposit of precipitated 
sewage matter in a state of putrefactive decomposition. 
Such matter generates the gas in question, and when 
stirred it gives it off. Hence the proverb, that the more 
you stir such stuff the worse it stinks. This is only a 
popular expression of a scientific truth. Well, then, when the 
two parts of the Princess Alice went to the bottom they 
must have disturbed the mud and liberated large volumes 
of sulphuretted hydrogen, and in addition to the two 
halves of the ship a great number of loose pieces of the 
ship, of the machinery, of the starboard , the coals, 
&c., must have done same. The would rise—and I 
have seen it rise over and over again on the mud being 
stirred—in great bubbles, and these would come almost un- 
diluted right into the mouths of the unfortunate passengers 
on the surface. 

A succession of such bubbles would have ‘‘ drowned’’ even 
Captain Webb himself. 

n addition to this immediate, and in some cases no doubt 
instantaneous, cause of “ drowning,”’ there was the more 
gradual cause already alluded to of water with a ge | 
sickening taste entering the mouths of nervous an 
agitated persons already exhausted by their struggles, and 
it is obvious that the effect of this comparatively 
feeble and delicate persons would be only less instantaneous 
than the undiluted gas. 

The abnormal mortality was, therefore, apparently due 
to these two cases, and we must remember that in many 
cases a prolongation of their struggles for even a couple of 
minutes would have enabled the fast approaching succour 
to have reached the doomed passenger. 

We have also the strongly coroborative and remarkable 
facts that (a) the courageous and vigorous young lady who 
saved herse! swimming unaided all the way to the 
northern bank of the river, has since died, (6) that there 
has been just as abnormal a mortality among those persons 
got out of the river alive as among the others, and (c) that 
of the nine persons apparently rescued by the first mate of 
the Bywell Castle, no less than five proved to be dead! 
They could have been “‘ dro ”” strictly speaking, 
for they were still floating, and yet Saree dead ! 

At the meeting on Friday last of the Metropolitan Board, 
Mr. Richardson very properly moved for an inquiry into 
the state of the water of the Thames as described by the 
newspapers, and “‘ whether such state of the water, if 
co ly described, arose from the main drainage outfalls. 
This last phrase is perfect. It brings at once a to 
mind the indignation aroused in the breast of the wolf by 
the conduct of the lamb. Of course Mr. Richardson “held 
in his hand” a diagram proving ‘“‘incontestab 
erroneous nature of the popelar belief that London se 
is offensive. (Then of what use the inguley ?) Yet Mr. 
Richardson also moved—for he is a worthy and energetic 
citizen—that the same committee should ‘consider and 
report whether the sewage di into the river at_the 
Board’s outfalls could not at am te cost, be so ied 
before its discharge as to render it innocuous and ‘ensive 
as well as free from solid matter !”’ ZA 

Dr. Brewer denied that any ‘‘ solid matter was discharged 
into the river!’ Mr. Cooke and Mr. Runtz denied that 
the sewage “‘ at all contaminated the river”! Mr. Fowler 
denounced the ‘“‘ popular fallacy” that solid matter was 
discharged into the river ! me 

Hear! hear! Then it Fag moonshine? ae L- 
Jackson, as a resident in neighbourhood a 
falls, bore i to the offensive character 
of the disc which floated up and down the river on 
the tides’?! And both the inquiries were voted nem. con. 
Mark the words “as a resident.” : 

But why did good Mr. Richardson so carefully introduce 














Oct. 4, 1878.] 


ENGINEERING. 





the words “ at a moderate cost’’ into his second resolution ? 
Does he suppose that the Thames will not be purified 
unless the operation can be done at a ‘‘ moderate cost?” 
What does he consider would -be “‘a moderate cost?” 
Other towns are compelled by the Court of Chancery and 
erdered by Parliament to purify their sewage, even though 
it cannot be done at ‘‘a moderate cost.’’ Does he think 
that London will be permitted to continue to pollute the 
Thames unless such pollution can be prevented at “ a 
moderate cost?’ Does he think that cost has hing 
whatever to do with the matter? If so, let him “‘take it 
from me,”’ as the barristers say, that he is hugely mis- 
taken, and that not only the Thames has “‘got-to be’’ 
purified whatever the cost, but that my scheme, which I 
venture to predict is the one which will be and must be 
carried out, will—and I say this after 20 years of unre- 
mitting study of the question—produce a splendid revenue 
for the Metropolitan Board and their successors. 
I am, Sir, your obedient servant, 
W. Hops. 

Army and Navy Club, September 29, 1878. 

Pst have just accidentally learned that another of 
the victims ‘‘ saved” from the Princess Alice, a child, has 
just died. Is it natural that a child should die, after 
three weeks’ illness, from a ‘‘ ducking” on a fine summer 
evening ?— W. H. 


IS THE POLLUTION OF THE THAMES 
CUMULATIVE? 
To THE EDITOR OF ENGINEERING. 

Sir,—I am not at all disposed to quarrel with Mr. 
Hope for misquoting my views on the subject of the alleged 
pollution of the Thames by the metropolitan sewage, and 
then telling you ‘‘no one ever believed I was in earnest’,’ 
because I think it is well known that Ido not joke upon a 
subject of such grave importance, but have from time 
to time stated my sincere convictions and have given the 
grounds upon which they are founded. 

But Iam surprised that Mr. Hope, an officer, for whose 
gallantry I feel the highest respect, but whose experiments 
in sewage matters have been singularly unsuccessful, and 
one whom I cannot recognise as having such knowledge or 
experience on the subject in dispute as to justify his 
assuming to speak euthoritatively, should attempt to 
laugh at the figures of so able an engineer as Mr. Henry 
Law. Had Mr. Hope known that Mr. Lawis a mathema- 
tician of a very high order, the author of many well- 
known professional works, and an engineer who has 
devoted as much or probably, more attention to the subject 
of the Thames and its tides and treatment than any engi- 
neer of the present day, he would, I think, have addressed 
him with greater modesty and respect. 

J. W. BAZALGETTE. 

Spring Gardens, September 30, 1878. 











BOILER INSPECTING. 
To THE EDITOR OF ENGINEERING. 

S1r,—It would appear from the sum cf the evidence 
and the remarks in your recent excellent article on the ‘* Ex- 
plosion on the Steamship Humboldt,”’ that the practice of 
testing boilers by sounding them or tapping the plates 
with a hammer is as much in vogue with seagoing engi- 
neers as it is with marine and statio boiler-makers. 

I have always regarded the method of attempting to 
ascertain the thickness of the plates in a boiler of modern 
construction by sounding them with a hammer as a delu- 
sion. No doubt the ‘‘ practical man’’ is in his element 
when he inspects a boiler by tapping and pretends to use 
his ears instead of using his eyes, and it is high time the 
hollowness of the practice was exposed. 

It is likely the practice of testing by sounding arose in 
the days of wagon and haystack Cations, worked at little 
above atmospheric pressure, and made of 4-in. plates. With 
such boilers the hammer test was often sufficient to discover 
when the plates were reduced to } in. or +; in. in thickness, 
but it is quite unfit for testing boilers made of plates vz in. 
thick and over, and working at pressures now common, 
where a reduction of ; in. may be a serious matter. It 
will be granted that this explosion in the Humboldt shows 
that to Fe of any real value the test should be applied to 
every plate at points not over, say, 6 in. apart, when no 
suspicion attaches to any particular spot. At this rate it 
would require something like 800 blows to be given to the 
superheater flue alone, and a still greater number on the 
casing, if only a single blow were given at each 6-in. centre. 
But if the test is to be of any real value, a single blow is by 
no means sufficient with plates in the form and of the thick- 
ness in the flue, as the sound and spring of the hammer 
vary so much according to the presence or absence of means 
of stiffening, and so many different sounds have to be com- 
pared. Sounding plates in a modern boiler is not a simple 
operation like sounding railway tyres. The physical exer- 
tion required, and the dull monotony of such a job as 
attempting to sound the superheater flue properly has such 
a wearying effect on the operator, and it is so difficult to 
keep the mind from straying, that I would excuse any one 
after being at such a job half an hour if he should fail to 
detect a weak place by tapping it, even supposing the 
difference of thickness to be indicated by the sound. But 
I should say that in the case before us it would be difficult 
to detect any difference in sound near the iron, even 
supposing the difference in thickness were known to exist. 

Where weak places have been detected by hammering, 
they have generally been so weak that the hammer has 
gone through the plate or distorted it. With boilers work- 
ing at 60 1b. pressure no such condition of things should be 
tolerated. 

To detect a reduction of thickness, and to detect the 
resence of a blister by tapping, are two different things. 
n a jin. plate a well developed blister, say } in. thick, can 

be detected very readily by tapping, and its extent ap- 





ximately determined by i 
he hammer and the “ feel,’’ as 
indicates the presence of the blister. 

I have met with over a score of cases where boiler-makers 
4 been eee a. admitted how — it is to 

upon the mer in a er. 
presence or absence of stays, joints, aeitiiees , supports of 
any kind, curvature of the | meer y brickwork, =. have 
such an effect upon the sound and spring of the hammer 
that the hammer test is simply worthless for a in- 
spection. The only time it is of any value w is 
when a spot is strongly suspected, and there is no time or 
opportunity for drilling, excepting of course cases where 
wrk —_ is weak enough to allow the hammer to go 

ugh. 

One case I may mention to show how misleading the 
hammer test may A boiler 16 years old had the crown 
bared and the brickwork removed for a complete overhaul. 
The foreman boiler maker of one of the most eminent 
Lancashire firms, sounded the plates on the outside with 
a hammer and marked with c those that had to be re- 
moved. Four of these were at the side of the crown, two 
at the front and two at the back. Thinking it very odd 
that plates in such a position should — ing I 
asked what was the matter with them. The foreman took 
the hammer and tapped one of the plates to let me hear 
what he considered was an indication of a defective plate, 
as it sounded differently from the rest of the shell. On 
pointing out to him there was a stay in the other side of 
the plate to account for the difference in sound, he said that 
had not occurred to him, although he had been inside and 
might have seen the plate was as as new. At the 
same time he had overlooked some plates on the brickwork 
seating which had me wasted to a us extent. 

On another occasion the plates in the shell of a Lanca- 
shire boiler were very much corroded below the water 
level. As it was impossible from the character of the 
corrosion to tell how much the plates were wasted, I 
wanted them drilled. Both the engineer and boiler maker 
who had been called in, said there was no need to drill 
them as they could tell by tapping the plates that there 
was very little wasting. ing of a different opinion I had 
the plates drilled and they were surprised to find at one 
spot there was only 4in. remaining of a 7, in. plate. 

A hammer should always be used in inspecting but to 
assist the eye rather than the ear. It should be ego 


. It is the spring of 
as the sound, which 


vigorously, especially to the edges of the plates rivet 
heads which frequently betray the nature of the water 
before the body of the plate. 


I think you are rather hard in your remarks upon the 
engineers and superintendent of the Humboldt. It is the 
> ange and not the individuals that should lamed. 
the system of making superheaters withont sufficient 
facility for examination and the system of relying upon the 
hammer test in the absence of these facilities. The hammer 
test is worse than useless, as the false sense of security it 
affords leads to boilers being made without sufficient ac- 
cessibility for inspection. 

Knowing what remarkable cases of serious corrosion have 
been met with in superheaters of all descriptions, the Board 
of Trade surveyors will be justified in suspecting the con- 
dition of any superheater after five years’ work, or even 
less, as some have been eaten through in three years, and 
insisting upon a periodical hydraulic test in the absence of 
facilities for proper inspection. 

I am, Sir, yours truly, 
Roserr WILSON. 








NOMINAL HORSE POWER. 
To THE EDITOR OF ENGINEERING. 

S1r,—I am much aes to leave Mr. Jaffrey’s last 
letter unnoticed, but as he might take my silence for evi- 
dence of discomfiture, I shall briefly reply. 

Mr. Jaffrey has not thought it worth while to attempt to 
disprove the c made against him, on the con . 
he entangles himself more and more ina rigmarole of w 4 
regardless alike of sense and syntax, but as this may be 
easily discerned by the patient reader, I need not specify 
the mutually contradictory passages. 

Mr. Jaffrey ventures to attribute a motive for my attack 
but as he has not succeeded in naming the real one, I s 
furnish him with it. Mr. Jaffrey has set up for a censor ; 
he denounces as incapable those responsible for our Navy, 


land-engine makers grieve him by the production of trash, | aj, 


he describes marine engineers as in too many instances 

ilty of horse-coupering tricks which disgrace the pro- 
ession ; shipowners, he says, have a bad habit of overrating 
their horse power, shipbrokers are not clean in his sight, 
ané he charges shipbuilders with folly. The times are out 
of joint according to Mr. Jaffrey, and as I belong to one of 
the classes censured, I felt a natural impatience under cor- 
rection at his hands, and an impulse to hint that the re- 
moval of the beam from his own eye might somewhat assist 
his vision. 

I am obliged to Mr. Jaffrey for his advice concerning 
anonymity, but I shall not follow it; the adoption of a 
nom de plume is no more evidence of cowardice, than the 
signing of one’s own name is of silly vanity. 

Let me now tres further on your with a few 
remarks on Mr. Jaffrey’s account of the trial of the 
Houssa. We are assured that this report is accurate, 
yet we are requested to believe not only that the revolu- 
tions of port and starbeard engines were identical, but 
that during the several runs at each speed they remained 
absolutely uniform and fractionless. 

Evidently the specification of the Houssa did not pro- 
vide for an engine 


counter, but an old hand might have 
devised a substitute, especially when he meant to calcula 
the indicated horse power to three places of 


decimals. 
Mr. Jaffrey is apparently not au courant with modern 
experience, and therefore is surprised to find the indicated 
horse power not proportional to the cube of the speed. If 


The | fro 


te | all th 


this ratio had ever been established there 
some excuse for his bewilderment 


; 
i 


H. K. 
[The publication of the above letter, which has been somo 
time in print, has sceideatally boon delayed.—ED. E] 





THE ‘“ ECLIPSE” GAS ENGINE. 
To THE EpITorR oF ENGINEERING. 

S1r,—We shall be obliged if you will allow us to state 
with reference to a notice of our Eclipse gas engine at the 
Bristol Show, which appeared in your issue of the 19th of 
July last, that the path ows is led with a very efficient 
governor which insures of speed when driving 
ordinary machinery. At pad + pep veer ange saw 
it, it was driving a ci saw. » as gets gees a 
severe and sudden strain on a small engine, would cause 
the variations he noticed. ¥, 

ours truly, 
. Louis Simon AND Son. 
Wilford Road Works, August 30, 1878. 


WATER-TUBE BOILERS. 
To THE EpiToR oF ENGINEERING. 

S1z,— Referring to your leader on the above subject in 
your issue of September 20th, your readers can no doubt 
only draw the conclusion that all existing types of water-tube 
Sales ave 4s tionally dangerous, as you a to make 
& swee ing contemmalien off Gl ppulome on 4ee-4 of 
the unfortunate experience with one particular description 
of this kind of boiler. 

As makers of ‘‘ Roots” patent ‘‘safe and sure’ water 
tube boilers we beg gee will allow us the opportunity of 
stating that no explosion causing aoa life or to 
property has ever come to our knowledge in the working 
of this particular kind of boiler. Tubes have in many cases 
exploded but owing to the small diameter of the tubes 
(5 in.) the explosion has not a great power, and the size of 
the chamber in which the tubes are fixed causes its force 
- » spent inside the boiler setting instead of in the stoke- 

ole. 

The total number of “ Root’’ land boilers at work in 
various parts of the globe exceeds 2000 (the first 
made about ten years ago) and repeated orders of - 
tude from old customers shoM that the boilers must 
possess considerable advan over shell boilers, and 
these we find to be chiefly safety against ex- 

si im, coeneeey in fuel and space, facility in transport, 


We bavé, tried covered masine boilers, aad eluhoush thig 





turned out failures, it was in our opinion more owing to 
mistakes in —— ment than to 

cme pore: lage we should not be disinclined to try once 
more at sea. 


Yours x 
For the Patent Sian Detler Dociinang: 


Conrap Knap, 


28, Heneage-street, Birmingham, September, 25, 187%. 


CHIMNEY DRAUGHT, 
To THE EDITOR OF ENGINEERING. 

Srr,—As Mr. Wheeler has not attempted the explana- 
tion of a new law of nature, which he led-us to look for by 
the manner in which he used the term buoyancy, but has 
taken refuge behind a question about a balloon, we will leave 
him there for the present. ; 

It is not arithmetic that is wanted, but a clearer concep- 
tion of the conditions under which the force of gravity acts’ 
in producing chimney draught. In treating of the ascent 
of fight bodies in or as a mass of fluid or liquid, there are 
two cases to consider which are quite distinct. 

The first is seen in the ascent of a balloon in the air or 
in the ascent of a cork submerged in a body of water, Here 
the force of gravitation causes the surrounding fluid or 
liquid to press the lighter body on all sides and in every direc- 
tion, with an intensity at any given point dependent upon its 

istance from the surface, pb the resultant pressure causes 
the body to rise. It is obvious that the same force continu- 
— upon the rising body causes it to ascend with an 
ted velocity. The head to which the terminal 
velocity is due is H (° 4 é ): 


The second case is seen in a U-tube with the legs filled 
with liquids of different densities, or with one leg empty 
or containing air only, and the other filled with water, 
Here the heavier mass dis laces the lighter, descending in 
ating os ascending in the other. In this case the liqui 
ascends the tube with a retarded velocity and the head to 


which the initial velocity is due is H (75*) ‘ 
Now which of these two cases presents the conditions 


of unbalanced pressure and velocity which we have in the 
ease of a chimney draught? I have no hesitation in saying 
Morin, have 


also | the latter, although Peclet, Rankine, and 


taken the former. 

The above is something like the way I considered the 
case before I committed myself to the theory I have 
in‘my book on “ Boiler and Factory aneys,”’ t 


some of 
terest in the matter will now show where I am wrong. 





I am, Sir, yours respectfully, 
September 28, 1878. te Ropertr Witsex. 
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(For Description, see Page 278.) 


PLAN OF MESSRS. SCHNEIDER AND COMPANY’S WORKS, 
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BESSEMER STEEL PRODUCTION. 
To THe Eprror or ENGINEERING. 
Srn,—I noticed in your issue of July 12th a statement of 





best monthly prod of these works com with that 
of the Dortmund Union Company’s Steel Works. 
In order to give these works proper credit I append pro- 
duct for May, 1878. Billets on rail train. 
Ingots ose oes ao eee eee 84265525 
Rails (average weight per yard 
a4 .) ee op nee od oorotts 
Ms a2. tt. . Go SOOReED 
Special blooms to shapes... ath 134333 
Total finished product... an -« 7125392 
Very truly yours, 
w. é. Jonzs, Gen. Supt. 
Edgar Thomson Stee! Works, Bessemer Station, 
July 26, 1878. 





TURNBULL’S SAFETY VALVES. 
To Tux EpIToR oF ENGINEERING. 

Sre,—It must be obvious to yourself and your readers 
that the discussion between Messrs. Adams and Turnbull 
is likely to end without contributing anything of interest. 
However, these champions have now blown off all their 
‘enly fair to expect’ that they will now infalge inn general 

y fair to expect t will now in in a gen 
bottling up, in order to be P for a d burst of 
eloquence, which is sure to follow the remarks I am going 
to make! . Turnbull’s invention is said to consist in 
giving to a safety valve a certain bell form, and it is 
elaimed eet ig — this marvellous results are obtained, 

ve so formed will lift one-fourth its diameter 
with an accumulation of pressure above the load of less 
than 2lb. I may here remark that the bell form is not 
new, but on the contrary, that form of valve has been 
practised, more or less, since time immemorial, and the 
value of the system has been fully recognised long before 
the valve in question was introduced. This being a case 
in which I can afford to be generous, we will, for the sake 
of convenience, assume that the bell form of safety valve is 
a new invention. But even allowing this, such a con- 
trivance of itself would not have the effect of lifting a 
safety valve one-fourth of its diameter, with an accumula- 
tion of pressure of 21b., or anything like it ; therefore, we are 
driven to look for some other cause, apart altogether from 
the bell form, in order to account for the lift of valve. 

Mr. Turnbull says that ‘‘the steam acting upon and 
supporting the valve is always at the boiler pressure, and 
that the supporting force increases as the valve rises,’’ and 
** is supported somewhat on the principle of the hydrostatic 
paradox.” 

Mr. Editor, refer to the annexed engraving of Mr. Turn- 
bull’s valve ; you will observe the waste steam is made to 
pass up & pipe direct above the bell valve ; by this arrange- 
ment the escaping steam operates like an ejector by pro- 
pelling the air from the pipe P, and reducing the pressure 
of the atmosphere above the valve, which compensates for 
the loss of pressure due to the flow of{ steam in the 
chamber and inlet A, that is, instead of a paradox operati 
in the bell valve to account for the lift, we have a well- 
ascértained law operating quite independent of the bell 
valve. Any one conversant with the ejector or the flow of 
steam will see the force of my argument, which simply 
means that Mr. Turnbull is either labouring under a 
delusion concerning the operation of his valves or per- 
petrating a fraud on the credulity of your readers. It is 
just possible that Mr. Turnbull may claim the pipe P as 
part of bis invention ; this will be a more graceful attitude 
to take up, and will save him from accepting me as a 
teacher. But he cannot do this vanveunded as he is with 
80 many safety valves so fitted long before he ap 
the market. 

tfully, 


. EORGE COCKBURN. 
8, Aibyn-terrace, Glasgow, August 12, 1878. 


COMPOUND MILL ENGINES. 
To Tue Eprror oF ENGINEERING. 

Sra,—I am sure your readers will all be much obliged to 
Messrs. Holborow for the information supplied in your 
last number. A vacuum lin. to 1} in. of 9 
less than the barometer is indeed exceptionally good, an 
a very cold con- 


in 


Yours res 





- of course, only be obtained wit 


nser. 

As the barometer in this country varies at least 2 in. at 
same level, and as the possible t of is de- 
pendent upon it, I think there is ampie reason for con- 
sidering a given vacuum of little interest accompanied 
by the ing of the barometer at same place and time, 
and the reading i 
out the latter. 





Yours obediently, 
W. ScHénHEYDER. 


THE RIDER VALV<= GEAR. 
To rae Epiror oF ENGINEERING. 

Srkz,— Will allow me to correct s ht inaccuracy 
which in your account of Messrs. Hayward Tyler 
and Co.'s Rider engine exhibited at the Paris Exhibition. 
Burope of the Rider shtomatio expansion valve. This is 

er au nm ve. is 

sugine beildar of this tows, has boon building ¢ hy. 
wn, engines wi 

St olen since the 1870, when he obtained the 

icense for the whole of furope with the exception of Great 

— _ Since this date he has built a great number of 


: Tam, Sir, yours truly, 





W. A. EK, 


Ghent, Belgium, October 1, 1878. 


of the former should never be given with- | p] 


MOMENTUM AND MOMENT. 
To THe EprrTor or ENGINEERING. 

S1r,—I have carefully followed your articles upon the 
** 300-ton Cannon Ball,”’ as it is a subject which has con- 
siderably occupied my thoughts for some time. I am so 
to say that I do not understand the ‘‘ momentum” 
question. I trust the ery | remarks may be considered 
worthy of your attention, as I hope that I do not stand 
alone in my ignorance. As I have been taught the words 
foot-pound, kilogrammétre, &c., spply. to weights lifted a 
certain height as a measure of work, it is therefore to me 
very confusing to find you applying the words “ foot- 
bricks’’ to uniform motion irrespective of any forces to be 
overcome. 

in, I am content to accept the definition that mo- 
i uct of mass into velocity, or, as you 


men is prod: 
put it, the rate at which matter is es. place ; but 
what is the use of confusing our ideas with this momentum ; 


for although in the case which you cite we find the mo- 
mentums to be the same in both wheelbarrows, and would 
naturally conclude that there would be some important 
resemblance in the cause and effect of these conditions of 
motion, I think I may say that none such exist, and that 
examples might be chosen in which the disparity was still 
more glarin . : 

I can understand the multiplication of mass into the 
square of velocity as a measure of energy, but what means 
this multiplication, apparently without any p' , of mass 
into velocity, which creates such confusion ? ould it not 
be useful to give a simple calculation showing your readers 


the use of the product momentum, or else to advocate the 
term being discarded ? 
Amste , Se ber 30, 1878. C. 


{Our correspondent is mistaken in supposing that th 
English expression ‘‘foot-pound”’ is conventionally a 
standard unit of work only. Foot-pound is in England 
still only a compound unit, in terms of which, the product 
of two dissimilar quantities, feet and pounds, can be ex- 
pressed arithmetically. In ot’s ** sics,” at 38, 
we read, ‘‘ A unit of work is defined to Ye a force of one 
pound exerted Cece one foot. This unit may be conve- 
niently distinguished as a foot-pound.’”’ In Rankine’s 
“ Applied Mechanics,’’ page 22, ‘‘ If the force be a certain 
number of pounds, and the arm a certain number of feet, 
the product of these two numbers is called the moment in 
foot-pounds, and iniey for other measures.’’ Again, 
in Rankine’s ‘‘ Manual of the Steam Engine,’’ at page 3, 
“If the resistance is expressed in pounds, and its leverage 
in feet, then its moment is expressed in terms of a measure 
which may be called a foot-pound, but which, nevertheless, 
isa quantity of an entirely different kind from a foot-pound 
of work ,—Eb. E.j 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, but the 
market was exceedingly flat, and scarcely any business was 
done. The prices were about the same as those quoted last 
week, but bears were selling at lower rates. The 
Afghanistan question has further unsettled business, and 
it is feared that confidence in the future will not re- 
stored for a very considerable time.. The stocks of Messrs. 
Connal and Co. at Middlesbrough are 67,140 tons, but there 
is nothing going either in or out of their stores at present. 
Warrants are quoted 39s. No. 3 net. 


The Finished Iron Trade.—There is no change in the 
finished iron trade. The make of plates is considerable, 
bat prices are not so remunerative as they should be. 
Common bars are quoted 51. 10s. less 2} per cent. ; best 
bars 61. and best best 71. per ton. 


The Bank Failure in Glasgow.—The news of the failure 
of the City of Glasgow Bank was very alarming to the 
ublic throughout the North of England. Inquiries, 
owever, show that although the liabilities are said to be 
as much as 10,000,0001., theassets are large, and that as a 
matter of fact the district of Cleveland will not be directly 
affected by the stoppage of this bank. It is stated that the 
loss will fall upon the shareholders in the bank. We are in- 
formed that the bank hold some Glasgow warrants, but that 
they have no Middlesbrough iron. Of course there will 
follow this failure a apprehensiveness and ad- 
ditional tightness at the various banks, but it is believed 
that in a little time matters will resume their normal state. 
Certainly in Middlesbrough there is no idea that anybody 
in this district will be affected. 
Engineering and Shipbuilding.—-There is less doing in 
these branches of industry. It is more difficult to obtain 
orders, and the work on hand is rapidly approaching com- 








etion. 


The Coal and Coke Trades.—Except for household coals 
there is little inquiry, and prices remain flat. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Early in the course of last 
Thursday forenoon the pig-iron warrant market went 
further back 2d. per ton, but the loss was recovered near 
the close of the , i was done in the morning 
at 46s. 5}d. to 46s. 6d. cash, with buyers at the close offer- 
ing the latter quotation. There were transactions in the 
afternoon at 46s. 6d. to 46s. 7jd. cash and at 46s. 73d. to 
46s. 9d. one month, buyers at the close offering 46s. 7}d. 
cash and 46s. 9d. one month. and sellers asking 1d. per ton 
more. The market opened a little firmer on Friday morning, 
but closed much the same as on Tursday, and showing a 
decline of per ton over the week, thus making a fall of 











9d. ov 
1s. 6d. per ton from the thirteenth of the month. Iren 
changes hands during the forencen at do. 64. and df. Od. 





cash and one month respectively, and in the afternoon 
from 46s. 7d. to 46s. 8d. cash and 46s. 9d. one month, "The 
closing quotations were, bu 46s. 744. cash and 46s. 9d. 
one month, sellers asking 1d. per ton more. On Monday the 
warrant market was dull, and the partialrecovery which 
took place at the end of last week was lost, pri i 
3d. per ton down, and $d. under last week’s lowest quota- 
tion. Business was done gd the forenoon at 46s. 7}d. 
to 46s. 6d. cash, and at 46s. 8d. one month, the closing 
prices for sellers being 46s. 6d. and 46s. 8d. cash and one 
month yea ing and for buyers 1d. under. Trans. 
actions took place in the afternoon at 46s. 5d. cash and 
46s. 7d. one month, sellers remaining at the close at those 

uotations, and buyers offering $d. per ton less. Yester- 

y’s market was very much all day. In the 
forenoon business was done at 46s. 3d. down to 46s. cash 
and from 46s. 44d. down to 46s. 2d. one month, the close 
being buyers at the lowest quotations. ing the after- 
noon from 46s. down to 45s. 3d. cash, and from 46s. 2d, 
down to 45s. 6d. one month were accepted, sellers remain- 
ing at the lower quotations, and buyers offering 45s. 2d. 
cash and 45s. 44d. one month. Im consequence of the 
failure of the City of Glasgow Bank, an event which, since 
its announcement this morning, has created an extra- 
ordinary and wide-spread commercial disaster, the iron 
merchants wisely resolved to hold no meeting to-day, 
so that there are no quotations of prices to mention. 
A feeling of very great depression now permeates the 
whole market. At the very low prices which are now 
ruling some investment buying is sure te set in which 
may keep the market steady, although when left to 
itself the market still droops. Shipping iron is very dull, 
and most brands of makers’ iron have now re- 
duced in price, but the desired effect, that of stimulatin 
business, has not resulted. Notwithstanding the officia 
reductions, makers’ prices are still above those which 
dealers are disposed to give. Most of the furnacemen and the 
mechanics employed about the iron works have been in- 
formed of an intended reduction, of wages, which, in the 
case of the latter, comes with some degree of surprise, as 
the men not long ago were called upon to work sixty hours 
per week. —— comes to hand to-day that the furnace- 
men at Calder Iron Works have struck work against the 
pro uction. A strike of a similar sort took place 
about three weeks ago at Clyde Iron Works, but it is now 
reported that the men have returned to their work on a 
compromise. The four blast furnaces that were damped 
down at Clyde Iron Works in consequence of the strike 
have now oa blown in again, but as one has been blown 
out at Shotts Iron Works, the total number now in actual 
operation is 95, as against 87 at the same time last year. 
A further large may pig iron was sent into the 
public warrant stores last week, the total stock with 
Messrs. Connal and Co. up till Friday night being 195,538 
tons, showing an increase for the week of 1499 tons. Last 
week’s shipments of pig iron from all Scotch ports amounted 
to 6454 tons as compared with 9176 tons in the correspond- 
ing week of last year. 


The Forth Bridge.—In order to conform to the letter of 
the Act of Parliament this — engineering project was 
formally commenced on Monday, by the laying of a solitary 
foundation stone on Inch Garvie, the rock in mid channel 
on which one of the piers is to be erected. Contrary to 
the wish of the promoters of the undertaking, the Board 
of Trade have declined to permit the level of the bridge to 
come below 150 ft. of high water. 








A Frencu Licutxovuss.—A lighthouse is now in course 
of erection on a rock beyond the Isle of Sein, off Cape Finis- 
terre, Brittany, Western France. The rock is of hard 
gneiss, from 40 ft. to 50 ft. in length, and about 25ft. in 
breadth. The preliminary work was done by fishermen of 
the Isle of Sein, whose familiarity with these waters en- 
abled them to reach the rock when no one else could do 
so. The modus operandi which these fishermen adopted 
was as follows: When opportunity offered, two of them, 
wearing cork belts, got out of their boats, and se = 
the rock, which they clutched with one hand, while they 
made holes at intervals of 3ft. with the other hand. While 
they were doing this they were covered with spray, and 
sometimes they were swept off the rock altogether, and had 
to be sesovered by thei: ae In 1867, only eight hours’ 
work could be accomplished upon the rock, and only fifteen 
holes were made. Next year forty holes were made. In 
1869 the —t was commenced, and now the tower is 
40 ft. above the highest tides. It is intended to be about 
90 ft. above them. 


Tue Dva.—The Dua, an iron 50-ton yacht, now in the 
the West India Docks, propelled by two concentric screws, 
a right and a left-handed, one immediately behind the other, 
on solid and tube shaft driven in —_ directions, is 
worthy of a visit by engineers and those interested in 
maritime progress. The motion by which the difficulty of 
putting the two cranks in rotation in opposite directions 
without cog-wheels or belts is overcome, is unique and in- 
genious, and is one applicable to a variety of purposes where 
opposite rotation or throw is desired without the inter- 
vention or risk of geared wheels. But the advantages of 
speed and a perfectly straight course with economy in fuel 
will chiefly be appreciated for euch craft as torpedo boats 
and the despates boats of men-of-war, as also for yachts 
and shallow eraft ; two-thirds the diameter of propellers 
being equal in the dual system to an ordinary screw of full 
diameter, or, say, vessels of only 8 ft. draught may be re 

as quickly as those of 12 ft., a fact which will do 
much to introduce the screw to vessels now compelled to 
adopt the e-wheel. This vessel has been driven at 
the rate of fifteen miles an hour, with the comparatively 
slow piston travel of 165 ft. a minute. The engine of the 








Dua is surface condensing, and has a single 16in. by 14 in. 
cylinder, working at 70 lb. pressure. 
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KAISER FERDINAND NORDBAHN, AUSTRIA. 


OF HERR LUDWIG BECKER, LOCOMOTIVE SUPERINTENDENT. 


‘or Description, see Page 271.) 
























































































































































































































































Oct. 4, 1878.] 


ENGINEERING. 








AGENTS FOR “ ENGINEERING.” 
MAncHEsTER: John Heywood, 143, Deansgate. 
GLASGoW: William Love. 

EDINBURGH: John Menzies and Co., 12, Hanover-street, 

Francs: Lacroix, 54, Rue des Saints Peres. 

BELerium: P. Bailly, 37, Rue des Fripiers, Brussels 
Kirkland and Cope, Ostend. 

UNITED STATEs : 
Lenox Smith, 239, Broadway, New York. 

Vienna: Lehmann and Wenzel, Kiirntnerstrasse. 
Gerold and Co. 

Lerezié: Alphons Diirr. 

BERLIN: Messrs. A. Asher and Co,, 5, Unter den Linden. 

Catcurta: G. O. Hay and Co. 








Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

mce for each additional line. The line averages eight words. 

‘ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed, Terms for 
displayed advertisements on the wrapper and on the inside pages 
a beg obtained on application. 

e ) an of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 2s. 6d. extra, the oT being payable in advance. 

FOREIGN SCOBSCRIPTIONS. 
The rates for subscriptions to ENGINEERING from abroad are; 
11,158.8d. For Australia (via eeyneny oar Austria, Belgium, 
Brazil, Canada, China (via Southampton), Denmark, 
Egypt (via Brindisi), France, Germany, Greece, India 
(via Southampton), Italy, Netherlands, Natal, New 
Zealand (via Soutbampton), Norway, Poi 
Russia, Spain, Sweden, Switzerland, and United 
States of erica. 
22.48.44. For Australia (ia Brindisi), China (via Brindisi), 
India (via Brindisi), and New Zealand (via Brindisi). 
Allaccounts are payable to the publisher, Mr. CHARLES GIL- 
BERT, 37, Bedford-street. Cheques crossed “Union Bank,” 
Charing Cross Branch. Post Office Orders to be made payable at 
407, Strand, London, W.C. 
Office for Publication and Advertisements, No. 37, Bedford. 
Street, Strand, W.O. 


ENGINEERING is registered for transmission abroad. 


ReADING OASES.—Reading Cases for con’ 
Numbers of ENGINEERING may be had of the pub 
newsagent, Price 6s. each. 


twenty-six 
er or of any 
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THE PARIS CONGRESS. 

Tue Congrés de la Propriété Industrielle has con- 
cluded its labours, and appointed a large and in- 
fluential permanent committee to carry out its 
resolutions. The French Minister of Agriculture 
and Commerce has also undertaken to submit them 
to various Governments. As some of the resolutions 
are of an ¢minently practical character, it is to be 
hoped much good will ultimately result. It is, how- 
ever, to be regretted that several most important 
points referred to in the programme have been left 
unsettled, This is the more disappointing, because, 
had the management of affairs been a little more 
systematic, and had some of the members been a 
little less fond of hearing themselves speak, the more 
essential of the poiuts now unfortunately not decided 
might have been dealt with. The opening meeting 
was held in one of the large rooms of the Trocadéro 
Palace, under the presidency of M. Teisserenc de 
Bort, Minister of Agriculture and Commerce, 
A large number of members were present, includ- 
ing delegates from the German, United States, 
Hungarian, Italian, Norwegian, Russian, Swedish, 
Swiss, and other Governments, and from numerous 
chambers of commerce and important societies. 
The Society of Arts was represented by Mr. 
Lloyd Wise, the Association for the Reform 
and Codification of the Law of Nations by Admiral 
Selwyn, Messrs. J. G. Alexander, Bailey, Barrault, 
Kaupe, Pieper, and Lloyd Wise, and the Inventors’ 
Institute by Sir Antonio Brady and Admiral Selwyn. 
The President, in his opening address, complimented 
the members on the earnestness with which they 
had responded to the ao of the Committee of 
Organisation, and thanked them in the name of the 
French Government. He said that if in reality the 
Congress had a purely private origin, in the-sense 
of being the result of individual initiation, yet it 
had from the first fixed all the attention of the 
Government, which did not hesitate to give its 
patronage, It had, in fact, to treat of questions 


affecting, at once, work, industrial the 
morality of commerce, and the security of inter- 
natio relations, and it was a source of lively 
satisfaction that subjects so delicate and so im- 
portant should be debated in an assem of 
specialists and authorised men of most varied na- 
tionalities, who had come together with the noble am- 
bition to jointly carry out a work of eminent utility. 
The minister especially welcomed those learned 
delegates of foreign Governments who had not 
hesitated to undergo the we wy of a long journey 
in order to give the benefit of their experience, and 
the authority of their opinion, and icularly the 
illustrious minister who directed with such distinc- 
tion the commercial affairs of Austria, and who he 
was proud to see sitting at his side. With such 
auxiliaries a brilliant success was assured, © Re- 
ferring to the questions, what is the essence and 
meaning of the right of the inventor over his con- 
ception? is invention only a simple extension or 
appropriation, more or less intelligent, mere or less 
ingenious, of notions, of knowledge, constituting 
common ground on to which every one is entitled to 
enter at will; or, on the contrary, must it be con- 
sidered as real property, and assimilated to complete, 
exclusive, and perpetual possessions ?—the minister 
said these points had been much discussed, and 
might still occupy much time, there being diversity 
of opinion amongst the best minds; but, by lookin 
at facts and taking an exclusively practical ground, 
the solution of the problem would be much simplified. 
Unfortunately this sound and excellent advice of the 
minister was not taken, much valuable time was 
wasted in discussing mere theories of no practical 
importance; and, consequently, much of the real 
work that ought to have been done had to be 
abandoned for want of time at the last. As the 
minister well said, in continuation of, his address, it 
would have sufficed to inquire whether it is advan- 
tageous to communities that would do honour to work 
and encourage improvements and useful proses, to 
accord a privilege of limited duration to the author or 
importer of an inventiop. To the question thus ex- 
pressed, he said, the wisdom of nations appeared to 
have givenanaffirmative and peremptory answer, asall 
the great producing states protected industrial pro- 
perty andinvention. However the question of prin- 
ciple had been regarded, it had of necessity been ac- 
knowledged that the absence of protection tended to 
discourage the inventor in his researches, as it 
subjected him, en defence, to a and 
lagiarists ; it at the same time encouraged him to 
Senvouidl himself with mystery, to keep his dis- 
coveries secret, to the great detriment of the general 
progress of industry, which demanded that the ad- 
vances accomplished, and the improvements effected, 
should be promptly divulged, so as to form new 
points of departure for further progress. Absence 
of protection also caused the inventor to leave his 
country, and carry the creations of his genius to a 
more hospitable land, The convenience of pro- 
tection to industrial property once acknowledged, 
there remained two important interests to be 
conciliated. On the one d the inventor must be 
insured the free enjoyment of this eee which 
had been created by his intelligence and labour, and 
in which he must find the just recompense of the 
service rendered to the public, by having his rights 
established clearly, so as to avoid lawsuits — the 
plague of inventors—in which, too often, his activity 
was wasted and his last resources were swallowed 
up. On the other hand, the public must not be de- 
prived, after the lapse of a certain interval of time, 
of the free use of a very, which was an element of 
rogress ; consequently the privilege conceded must 
tem in such manner as not to seriously shackle 
the genius of invention. This reconcilement of diffe- 
rences (said the minister) had been attempted by ex- 
isting legislation. Widely diverging steps had been 
taken with this object in view. Herethe grant of a 
patent was subject to a previous examination, and the 
tent was only granted after experts had acknow- 
edged the reality of the invention. There the 
patent was granted at the risk and peril of the peti- 
tioner, and without guarantee either of the merit of 
the invention or of the faithfulness of the descrip- 
tion deposited, A third system consisted in making 
the grant of eR ot subject to a previous publi- 
cation, which allowed of parties interested in im- 
peaching the novelty of the invention enforcing their 
rights. This div ce in legislation proved that 
trials were everyw i the 
rinciples of 


ere being made, 
patent on at to be 
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tion, the minister also extended to 
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trade marks, There again he said there existed con- 
siderable pews eof in the definition of the rights 
to be pro , in the duration of the privileges, 
and in the course to be oe the petitioners. 
Such diversity in matters essenti cosmopolitan, 
caused inventors numberless difficulties; it caused 
a total want of security at the place of the grant ; it 
occasioned inventors considerable loss of time and 
money, and it too often made a failure of their legi- 
timate ho Study having for its object the com- 
parison of the merits of these different laws, and the 
paration of a plan desi to render them uni- 
orm, was therefore not only opportune, but of press- 
ing necessity. This had been understood since the 
year 1873, and the Congress held at Vienna during 
the Exhibition there took a first step in this direction. 
The members of the present Co would re- 
enter on the work, and he congratulated them. No 
question was more worthy the solicitude of men who 
interested themselves in questions of right and of 
material progress, The minister counselled his 
hearers to form the bases of international legislation, 
and said industrial property would not really be 
rotected until it found in all states simple, uni- 


orm, and precise rules, mutually d upon, and 
operating against plagiarisms infringement. 
Belonging to the most diverse nationalities, those he 


addressed were, he said, admirably prepared for this 
work, and he thanked them for undertaking it, and 
for bringing so much talent to bear on it. The 
Government would follow the debates with the 
greatest attention, and he felt convinced they 
would be — useful for the subsequent debates in 
the French Chambers, and particularly so for the 
discussion of the proposition of his honourable 
coll e, M, Bozérian, a —— which would, 
he hoped, bring about considerable amendment in 


the French law. 

After this s which was warmly applauded, 
the minister called on M. Bozérian, one of the vice- 
presidents of the Committee of Organisation, to 
speak; and M. Bozérain in éloquent language, 

luded to the valuable services of M. Renouard, 
whom the Committee of Organisation had placed at 
its head, and who had been carried away by death 
at the moment he was about to direct the proceed- 
ings of the Co ‘ 

After this tribute to the m of the learned 
jurisconsult, M. Thirion, one of the secretaries of 
the Committee of Organisation, gave, on behalf of 
that Committee, a brief review of its brenerttery 
labours. He testified to the promptitude with w 
the invitations of the Commlttes been accepted, 
more than 400 adherents, of whom one-fifth. were 
foreigners, having already caused ves to be 
enrolled, and a large number of governments, of 
chambers of commerce, of French and of foreign 
learned and industrial societies, having appointed 
official delegates to attend the Congress. Messrs. 
Lyon-Caen, Barrault, Bozérian, and de Maillard de 

y, reporters of the sections, then presented 
the reports they had prepared on behalf of the Com- 
mittee of Organisation, The of M. Lyon- 
Caen was epee interesting, as containing 
analyses of the written and ted communications 
which had been forw: to the Committee for 
submission to the Co We shall probably 
take occasion to refer to it again, in treating of the 
Congress on a future occasion, because it goes to 
show how thoroughly the several questions dealt 
with by this important —T were considered 
from diverse points of view. The proceedings of 
the opening meeting were brought to a close by 
the appointment of the definitive bureau, of 
which Teisserenc de Bort, the French Minister 
of Agriculture and Commerce; M.:de Chlum ’ 
the Austrian Minister of Commerce and Pub. 
Works, and Dr. C. W. Siemens were appointed 
eee See M. Bozérian, senator, —_ 
dent, Selwyn, and MM. Tranchant, Coun- 
cillor of State ; Dumoustier de Frédilly, Director of 
Internal Commerce in the Ministry of Agriculture 


and Commerce ) ; Meurand, Director of Con- 
sulates in the Mi of Foreign Affairs vane H 
Barbedienne, man - r, uty 
to the Swiss State Council ; H us, member of 


the Hungarian Parliament; Klostermann, Privy 
Councillor, Berlin ; Mullendorff, Grand Ducal 
Councillor, Luxemburg; De Neboisine, Councillor 
of State, Russia; Pollok, United States solepeie 
Reuleaux, of the German Patent Office; De 

Chief Financial Councillor, Austria; Stoltz, Nor- 
wegian delegate; and Torrigiani, member of the 
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Italian Parliament, vice-presidents. Among the 
secretaries we observe the name of Mr. J.G. Alexander, 
the energetic honorary secretary of the Patent Law 


Committee of the Association for the Reform and | has 


Codification of the Law of Nations, which has 
certainly not been without influence in connexion 
with the Congress. 


NOXIOUS MANUFACTURES. 

Ir has long been a debated question as to by 
which route the intelligent foreigner should be in- 
troduced into the metropolis for the aa of 
giving him an impression of its grandeur. The 
choice of the worst routes seem to have been made 
by the necessity of natural laws. An island, we 
have but two or three available ports, connecting us 
with the Continent, and by each of these the tra- 
veller must pass through the worst of the 
metropolis to get into London. If he land at Har- 
wich he must pass through manufacturing nuisances 
of districts between Bow, Stratford, and Hackney. 
If at Queenborough, Dover, or Folkestone, he has to 
contend with the same evils on the south side, - 
cially when a south-west, the most prevailing wind 
in this country, favours him with the malevolent 
odours of Lambeth, Southwark, Bermondsey with 
its tan-pi*s, and other sources of nuisance redolent 
in such neighbourhoods. 

It was hoped that when the Noxious Trades Act 
was some years ago, London would have 
been freed, to a large extent, from the offensive 
trades carried on it, or at least that their nuisance 
would have been diminished. But from recent 

roceedings in the police courts, of which we give a 
brief summary, little has been done to abate the 
evils, 

In one case, a manure manufacturer in South 
Bermondsey has been prosecuted by the Metro- 
politan Board of Works for causing an intolerable 
nuisance in carrying on the business. Proceedings 
were taken under 35 and 36 Vic., cap. 54, sections 
6 and 7, which gave the Board power to make bye- 
laws ‘to regulate factories, and to prevent nuisances 
in carrying on certain trades. The defendant had for 
some years carried on the business of mauufacturing 
manure from decayed fish, tanner’s refuse, &c. 
Owing to the nuisance thus caused his premises 
were visited, and he was subsequently served with a 
copy of the bye-laws. An inspector of the Metro- 
palitan Board proved that the sheds were open, and 
that on the premises there was a mass of decayed 
fish and other matter causing intolerable smells. As 
usual, the plea of ‘‘ having done all poesibleto prevent 
the nuisance” was putin. Fortunately the magis- 
trate, had, according to his own account, too prac. 
tical a knowledge of the subject, for he stated that 
in the neighbourhood the smells from the candles, 
soap, and factories, made at times his court 
intolerable. A fine was imposed, followed, of course, 
with a notice of appeal. 

The next case was that of some gut manufacturers 
in Blackfriars-road, charged with producing an 
intolerable nuisance by not a proper precau- 
tions, Dr, Ballard, one of the medical inspectors of 
the Local Government Board, has recently made a 
special report on the character of the cat-gut manu- 
facture as carried on in various parts of the 
kingdom, and he considers it as the most offensive 
of all trades. Mr. Spencer, in uting for the 
Metropolitan Board, stated that the present case had 
already called forth strong remarks from Mr. 
Benson, one of the magistrates of the court, and 
that passengers on the London, Chatham, and 
Dover Railway, passing between the Elephant and 
Castle and Blackfriars Stations, had made loud 
complaints of the nuisance arising from these works, 
Besides this, there was a multitude of poor people, 
who, from their necessities, were? competed to 
reside near them. The business had been carried 
on for many years. Notice had been given to the 
defendants according to the Act of 1874, and 
twelve months had been allowed them to abate the 
nuisance. No alterations had been made, and 
although several notices had been served, the 
defendants had not met the requirements of the 
Act. In this case, as in the preceding, the plea 
“ everything had been done that was possible” was 
put in, It availed little, for the magistrate, very 
justly, fined the defendants 20/. with costs. 

The vigour thus shown by the Metropolitan 
Board of Works during the last week or two, will, 
we trust, be simply a sign as em | much more 
extensive action inst offenders. But while we 





nuisance in one district, it may possibly be only to 
remove it to another. In the northern district of 
London, in the midst of some favourite residences, 
up a chemical factory, which, what with 
bone-boiling and the emission of nitrous acid fumes, 
promises to become a dangerous nuisance. The 
trade was formerly carried on almost within City 
limits, but the owners were compelled to remove. 
We mention this instance as one that accidentally 
came under our notice some few weeks ago, and as 
a warning that if a trade be repressed in one place, 
the Board should carefully watch the locality to 
which its owners migrate. Each successive Go- 
vernment, for the last few years, has in sanitary 
legislation extended great licence in the interest of 
manufacturing industry. But surely there must be 
a limit between the interests of money and those of 
health that should be accurately defined. 

Some time ago we drew attention to the lament- 
able state of the foundations of some houses built 
on the refuse of the dustbin, shot into disused brick- 
fields, and consequently erected with every chance 
of producing and propagating zymotic diseases. A 
curious case bearing on this subject was heard at 
the Edmonton Petty Sessions a few days ago. In 
this case the Tottenham Local Board prosecuted, in 
accordance with the provisions of the Public Health 
Act of 1875. It appeared that the defendant was 
erecting some buildings in Tottenham; the local 
surveyor visiting them discovered an extraordinary 
material being used as mortar, and produced samples 
of what he found. One was from the top spit of 
the ground that was being excavated, nk it con- 
tained roots of the last crop grown on the land. 
This was put into a mortar mill, with a small quan- 
tity of burnt ballast, and the two, ground together, 
formed the mortar that was used. Samples two and 
three were illustrative of the mortar taken from be- 
tween the bricks already laid, and a fourth from the 
house actually erected. In none of them was there 
a particle of lime. The defendant was justly and 
heavily fined, with an intimation that in future he 
would be liable to a daily accumulating penalty if 
he continued to build in defiance of the law. 

Reflections on these facta are by no means as- 
suring to the householder, If he be poor he must 
be content to live among gut and manure manu- 
factures, cum multis aliis. ff he be in competence 
or affluence he may pitch his tent in an apparently 
safe place, but still accessible to the asibibeneh 
who has been driven away from the former place of 
trade by the authorities. If he buy a house hand- 
somely stuccoed, he may, as instanced in the last 
case we have adduced, find himself and family 
launched some morning either into their garden or 
into eternity. An Englishman’s house may be his 
castle, but in the present century he must keep an 
active watch for its internal and external defence. 
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CREUSOT. 
(Continued from page 259). 

Tue furnaces are supplied with blast by three 
groups of blowing engines, one group consisting of 
three horizontal engines of an old type, and the 
other two groups consisting of four and two vertical 
engines respectively. The vertical engines forming 
the group of four are of a somewhat peculiar design, 
and they were illustrated by us on pages 54 and 58 
of our seventh volume. The engine-room floor is 
constructed about 18 ft. above the basement of the 
building which contains these engines, and the 
blowing cylinders are arranged below this floor, 
while the steam cylinders are above it. The space 
below the engine-room floor communicates freely 
with the external air by openings in the walls, and 
the blowing cylinders thus take in their supply of 
blast without drawing upon the air in the engine- 
room. The blowing cylinder of each engine is 
108} in. in diameter, and the blowing piston is fixed 
on the same rod as the steam piston, the latter 
being 47} in. in diameter, and the stroke being 
6 ft. 62in. The piston rod is extended through the 
top of the steam cylinders, a connecting rod extend- 
ing upwards to the crankshaft, the centre of which 
is 25 ft. 10}in. above the floor of the engine-room, 
and 44 ft. 34in. above the base of the engines. Each 
crankshaft 


one bearing on the engine frame 
the crank being overhung), and one on the wall of 
e building, and each shaft carries a 40-ton flywheel 
about 25 ft. in diameter. These engines work 
smoothly, but the position of these flywheels gives 
them a topheavy appearance, while it of course 
necessitates a substantial engine-house to 





wish every success in their attempts, we cannot help 
reminding the Board that, although they repress a 





carry the wall bearings. 


_The third engine-house contains two vertical 
om. pe of Messrs. Schneider and Co.'s latest pattern, 
and exceedingly fine engines they are. Each engine 
has a blowing cylinder 3 metres (118.lin.) in dia- 
meter, and a steam cylinder }.25 metres (49.2 in.) in 
diameter, the stroke teing 2.5 metres (8 ft, 2.4in), 
The blowing cylinder is mounted at the top of the 
5 frames, while the steam cylinder is below it 
and between the frames, the two pistons being on 
one rod and the crosshead working between the two 
cylinders. The flywheel shaft under the 
steam cylinder and carries a flywheel at each end, 
these flywheels being provided with crank-pins 
a connecting rods to the ends of the cross. 
h e distribution of steam is effected by 
Cornish valves worked by cams on a countershaft, 
which is geared to the > Ema wee shaft... The blowing 
piston is fitted with double leather packing, and the 
valves of the blowing cylinder are leather flap valves 
hanging vertically, the air inlet and outlet es 
being well and being of ample area, 
namely, about ,4, of the area of the blowing piston. 
The inlet as well as the delivery valves are enclosed in 
air casings, the supply of air not being drawn from 
the engine-room, but being taken in through air 
mains communicating with the external air. In 
their general features these engines resemble the 
type introduced in the Cleveland district, and they 
work with great smoothness and are altogether 
most excellent specimens of workmanship. At the 
time of the visit of the members of the Iron and 
Steel Institute these two engines were running at 
ten revolutions per minute, but they are, we believe, 
sometimes run at twelve revolutions per minute. 
The engines are non-vondensing and are driven 
with steam at 601b. pressure cut off at about 4 of 
the stroke, the admission above the piston being 
shorter than below so as to compensate for the 
weight of the pistons, rods, &c., and to secure an 
approximately we amount of work being done on 
both strokes. The pressure of blast is 20 centi- 
metres of mercury, or about 4 1b. per square inch, 

The blowing engines are supplied with steam by 
ranges of boilers heated by the blast furnace gases. 
These boilers, although differing slightly in dimen- 
sions, are all of the same type, each boiler consisting 
of two barrels placed one above the other and con- 
nected by a couple of necks. ‘The upper barrel of 
each boiler is about 39 ft. long by 3 ft. 9 in. in 
diameter, while the lower barrel is about 37 ft. 9 in. 
long by 2 ft. 7} in. in diameter. The lower barrel 
is set further back than the upper one, so as to 
allow of a firegrate of about 16 square feet area 
being placed under the front end of the upper barrel, 
this grate being provided for use if the boilers have 
to be fired with coal. Above the firedoor is a cast- 
iron box communicating by a down-pipe with the 
gas main led along the range of boilers. From the 
cast-iron box just mentioned the gases are discharged 
into the space above the firegrate through six 
openings, while air enters through a slit beneath 
the gas box and also through openings provided 
above the ash-pit doors. A further supply of air is 
also led through flues formed in the Keiboesk: 
setting, and is di ed, in a heated state, through 
lateral openings at the rear end of the boilers. ‘To 
guard against the effects of an explosion of the gas, 
the down-pipe from the gas main, and also the cast- 
iron distributing box already mentioned, are fitted 
with flap valves opening outwards. The products 
of combustion first pass along between the two 
barrels, heating the upper one for about two-thirds 
of its circumference, and then return to the front 
end below the lower barrel, a down flue at the 
front end conducting them to the chimney. Each 
boiler exposes about 565 square feet of surface, and 
their arrangement renders them very accessible for 
both internal and external examination, the lower 
barrel extending through the brickwork at the rear 
of the setting and being provided with a manhole 
at the end. 

The products of combustion from the boilers 
belonging to the blowing engines are drawn. off by 
two very large chimneys, one of brick and the other 
of iron, The brick chimney, which was erected in 
1860, is 262 ft. 6 in. in height, including its founda- 
tions, and 10ft. 2 in. in diameter at the top, while 
the iron chimney, which was put up about seven or 
eight years ago, is 279 ft. high above ground level 
and 7 ft. 6} in. in diameter at the top, its diameter at 
the base, where it outwards like the root of 
a tree, being 22 ft. 11}in. Before the erection of 
this chimney was decided upon, another iron chimney 
197 ft. high by 4ft. 3in. in diameter, had been con- 





structed at Creusét and put up in a single piece 
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after being rivetted together on the ground; but 
the larger chimney, which weighs about 80 tons, 
could not well be dealt with in this way, and it was, 
therefore put together in place by the aid of a 
simple form of shifting scaffold carried by the 
chimney itself. An illustrated description of this 
chimney and of the mode of erection will be found 
on pages 364 and 365 of the thirteenth volume of 
ENGINEERING. We may remark here that the iron 
chimneys are regarded with — favour at Creusdit, 
there being a large number of them about the works 
of various sizes, and some—besides those above 
mentioned—of very considerable dimensions. In 
fact, in all the extensions of late years Messrs, 
Schneider appear to have discarded brick chimneys 
in favour of jron. 

We have already mentioned that the blast furnaces 
at Creusét are situated at the foot of the hill-side 
(they are marked a in the plan of the works which 
we publish this week on page 275), and that ad- 
vantage has been taken of their position to bring 
the materials to them on a level about 40 ft. 
above the level of the pig beds. The line of railway 
along which the supplies of iron and fuel are brought 
in fact traverses a kind of terrace nearly a third of 
a mile in length, this terrace, which is bounded by 
a substantial retaining wall, also accommodating the 
coke ovens and the stores for ore. The coke ovens 
are of two types, namely, the Appolt ovens marked 
4 in our plan on page 275, and the Belgian ovens. 
Of the Appolt ovens there are thirteen blocks, each 
containing eighteen compartments or chambers, and 
these chambers being each about 4 ft. square at the 
bottom, 3ft. 7 in. square at the top, and about 
16 ft. high. ‘The chambers are surrounded by flues 
through which the hot gases circulate, the flues 
communicating with the carbonising chambers by 
small openings, and openings being also provided 
for admitting to the gases a supply of air to support 
combustion. The chambers are furnished with 
bottoms. The coal is supplied to the ovens by 
hopper wagons running on lines of rails laid over 
the tops of the ovens; the coke when made ape 
discharged into other wagons running on lines lai 
through arched spans which traverse the lower 
parts of the blocks of ovens. The coke is not 
cooled in the ovens, but when in the trucks which 
receive it is subjected to a number of jets of water 
discharged from a kind of rectangular frame of 


piping. 

Besides these Appolt ovens there are 190 hori- 
zontal ovens of the Belgian or Smet type, each pro- 
vided with its separate chimney. The charges are 
forced out of the ovens by steam-worked rams, the 
ramming apparatus running on rails parallel to the 
blocks of ovens. In both the Appolt and Belgian 
ovens the coking process lasts twenty-four hours, 
the coal used being half anthracitic coal from the 
Creusét pits, and half bituminous coal from St. 
Etienne. The coal is all crushed by Carr’s or 
Berard’s disintegrators and properly mixed. The 
coke produced is of good hard quality, containing 
very little sulphur, and about 10 per cent. of ashes, 

After having inspected the blast furnaces and 
coke ovens, the members of the Iron and Steel In- 
stitute found near the ovens a train awaiting to 
carry them to the rolling mills. Entering this train 
they were conveyed first to the western extremity 
of the works past the open coal workings known as 
the Decouvert de la Croix, and then returning east- 
ward they traversed the northern side of the works, 
passing a number of the colliery shafts en route, 
until they reached the works station at the eastern 
extremity, where they dismounted to inspect the 
rolling mills and forges. This department consists 
of six principal buildings, namely, two puddling 
forges, the rolling mill, the rail-finishing shop, a 
workshop for roll-turning and the execution of 
repairs, and an iron store. Besides these, there is 
also a testing shop and some minor buildings, the 
whole group being situated on the southern side of 
the Creus6t Works station. 

The first building visited in this department was 
the magnificent rolling mill, which we have already 
referred to as having—with the adjacent forges— 
been erected by Messrs. Schneider in 1862. This 
building, which is marked d on our plan on page 275, 
is 328 ft. wide by 1247 ft. long, and it consists of 
five parallel spans, the two outer ns being 
55 ft. 6in. each, the two next 62ft. 6in., and the 
central one 92 ft. span. The roofs of the various 


spans are supported by lines of columns placed at a 
pitch of 10 metres (32 ft. 9}in.), and there is thus 
very free space for circulation. The central 

has a clear height of 9} metres (31 ft. 2 in.) 








under the tie-beams of the roof, while in the other 
— the co ing height is 7 metres (23 ft.). 

o the centre of the tie beams of the roof of the 
centre span, are slung rails on which travel car- 
riages with lifting gear for handling the rolls, &c., 
the various rolling mills being almost all disposed in 
a line down the centre of the building. 

The western part of the building for about half 
its length is devoted to the manufacture of wire 
rods, merchant bars and rails, the lightest mill—that 
for wire rods—being at the western extremity, and 
the others being successively heavier until the 


rail mill is reached. Altogether, there are twelve |. 


rolling mills in this section of the building. 
The arrangement in this part of the building is 
as follows: In the southern span are the stores 
of materials and the arrangements for preparing 
‘ser next comes the s containing the heat- 
ng furnaces—each provided with a vertical boiler 
heated by the waste gases—then the central span 
containing the rolling mills, next a span pro- 
vided with shears, ., for dealing with the 
bars after rolling, and finally the northern span 
which constitutes a kind of forwarding department 
from which the bars are loaded into railway trucks. 
To facilitate this the ground on the northern side 
of the mill is lowered so that when trucks are on the 
rails running along this lower ground their floors 
are level with the floor of the mill, The eastern 
end of the building is devoted to the manufacture 
of plates, and the arrangement here is somewhat less 
regular, there being heating furnaces on the northern 
as well as the southern side of the central span. 
There are altogether eight mills for plates and 
sheets, the total number of rolling mills in the 
building being thus twenty, and these being driven 
by fifteen engines capable of indicating in the 
aggregate over 4200 horse power. 

he rail mill is a three-high train, a type of mill 


p | which has not so far, as we are aware, been applied 


elsewhere on this side of the Atlantic to the produc- 
tion of rails of the Vignoles section, although it has 
been so used in the United States. ‘The mill turns 
out excellent work, but the engine which at present 
drives it has scarcely sufficient power, and it is now 
being ee es a new low-pressure cylinder 
being added and the existing cylinder used as the 
high-pressure. We may remark here that all the 
engines in the rolling mill of which we are speaking 
are of the horizontal condensing type, that driving 
the fue od ape mill being a compound engine. 

The large plate mill at Creusét is distinguished 
by several special features. It is a two-high mill 
non-reversing, with 27} in. rolls, 7 ft. 3 in. long, 
and at the time of our visit it was being run at from 
50 to 52 revolutions per minute, it being then 
engaged in rolling slabs. The lifting arrangement 
at the rear of the rolls is somewhat peculiar. It 
consists of a frame about 18 ft. long supported at 
the end furthest from the rolls by a pair of links 
hinged to the floor, these links being of such length 
that the frame is about level when the end next the 
rolls is in its highest position. The frame carries a 
series of rollers actuated by bevel gear from a shaft 
running along the side of the frame. The end of 
the frame next the rolls is raised and lowered by 
steam power, the raising and lowering and the driving 
and stopping of the rollers already mentioned bein 
under the command of a man standing near the mill 
The frame when in its lowest position receives the 
plate or slab as delivered from between the rolls ; 
it is then raised, and the rollers already mentioned 
being put in motion, they delivertheirburden over the 
top roll to the front of the mill, where it is received 
by another frame mounted on wheels, so that it can 
be run on rails laid parallel to the mill, from one 
pair of rolls to the other. The mill, which was 
made at Creusét, is altogether a very fine piece of 
work, and its details include many points of interest, 
of which, however, it would be impossible to give a 
clear idea without the aid of engravings. In 
addition to the large plate mill of which we have 
just been speaking, the plant at Creusét includes, 
as we have said, other mills for plates and sheets, 
together with all the necessary heating and anneal- 
ing furnaces, shears, &c., all of good types and ex- 


cellently arranged. 

Taking leave of the t rolling mill, the members 
of the Iron and Steel Institute were next conducted 
to the finishing shop for rails, &c., marked e in our 
plan on page 275. Here the steel rails are 
at the ends and drilled for the fishplate bolts, the 
shop containing an excellent plant for this work. 
In an adjoining building (marked / on plan) the 
visitors were - shown the process of cutting rails 


—? the use of — disc revolving at an exces. 

@ apparatus was one made at 

the Butsbergh Locomostes Works, Pittsburgh, the 

e of the disc being driven by a belt direct from 

flywheel of an Allen engine, made by Mr, Charles 

T. Porter, of New York, and set to run ‘at 295 re- 

volutions per minute, The apparatus was shown in 

operation —— steel rails, and it did its work well 
and quickly, g a clean cut. 

The next department visited was the forge, which 


consists of two bui marked g and 4 on our 

lan on page 275. Each of these b tis 
4 metres by 80 metres (242 ft. 9 in. by 269 ft. 6in.), 
and consists of three 


spans. In one of the forges 
the visitors had an ity of the 


opportunity of examining 
a of a number of double-puddling furnaces 
th a simple and convenient arr t for 
giving mechanical movement to the rabbles. The 
stirring alone is done mechanically, the balling-up 
being performed by hand, but the machines save a 
oe - 4 hand cise a answer well. Alto- 
er the fo con 00 puddling furnaces, 
and 60 ve bento furnaces, Each forge building 
contains nine large single-acting steam hammers for 
shingling. The forges also contain four forge 
trains driven by two horizontal condensing engines 
capable of indicating from 160 to 200 horse power. 
Each train comprises a three-high roughing down 
set and an ordi finishing set, the roughing 
rolls being about 2l}in., and the finishing roils 
about 23} in. in diameter. The speed is fifty revo- 
lutions minute. The engines and hammers 
ts) tnd ‘riabe gases from he padlling end se-niere 
e waste gases from the ing and re-heat- 
~s furnaces, Adjoining the Sesper’ ts a smaller 
— devoted to roll turning, &c., and well 
supplied with plant for this purpose. 
ioons the forges the visitors were conducted to 
the testing shop belonging to this department of the 
works, and here they had an opportunity of examin- 
ing the ranges of test samples of puddled bars, 
finished bars, rails, plates, » while samples of 


steel bars and plates were subjected ‘in their’ 


presence to very severe bending tests, showing the 
admirable quality of the material produced. In the 
testing shop were also exhibited a number of what 
may almost be called works of art in the form of 
vases, &c., worked up out of steel plates, &c., these 
specimens being well worthy of careful examination 
both as proving the quality of the material used and 
as examples of skilful workmanship. A number of 
similar specimens are exhibited by Messrs, Schneider 
in their annexe at Paris. We may remark here that 
the ees at Creusdt for testing the quality of 
the materials in the different stages of manufacture 
are admirably complete, and they are evidently used 
freely with the effect of securing a steady march of 
improvement in the products. 

By the time the testingshopof the forge department 
had been inspected it was mid-day, and an adjourn- 
ment was made to the adjacent grounds of M. Henri 
Schneider's chateau, where an elaborate déjeuner had 
been provided, this Da om being served in the con- 
servatories, which been cleared for the occasion. 
A few short speeches followed the luncheon, M. 
Henri Schneider heartily welcoming his visitors to 
Creusét, while the President of the Iron and Steel 
Institute in returning thanks on behalf of the 
members, and pro’ g the health of M, Henri 
Schneider, took advantage of the 1 pe ype to 
pay a well-merited tribute to the skill and energy 
of the late M. Eugene Schneider, through whose 
labours Creusét has become what it is, 

Luncheon over, the inspection of the works was re- 
sumed, the visitors pretender conducted to the gun 
department and the mechanical workshops (marked 
#¢ io our plan on 275). The mechanical 
workshops include a foundry—divided into three 
departments for different classes of work—and 
capable of dealing with the largest castings, a 
smiths’ shop, divided into two parts, one for light 
and the other for heavy work, and both well 
supplied with steam hammers, a boiler shop, and the 

ine and erecting shops. In a a notice 
like the present, it would be impossible to give any- 
thing like a description of these workshops, which 
both for extent and completeness of their equipment 
would hold their own against any with which we 
are acquainted either at home or abroad. MM. 
Schneider ap to have spared no expense to secura 
tools of the best types for the various classes of 
work, and while in the gun f we find some 
splendid specimens of heavy tools by Whitworth, in 
the marine de ent we find tes of speci 





tools employed by Messrs, Penn. A number of tools 
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too are of MM. Schneider’s own manufacture and 
iarity to be noticed in 


excellent ign, A 
one of the ee the eure use of pitch chaing 
for giving motion to the tables of heavy 
machines, two chains being em ed, one on eac 
side of the bed, and these driven by chain 
wheels on a cross-shaft at one t 
In the gun factory the visitors had an opportunity 
of admiring the workmanship of some large breech- 
loading guns, and also of examining a beautifully 
finished testing machine, which has been provided- 
for the use of this department. In this machine 
the tensile strain is applied by hydraulic pressure, 
the cylinder of a by which the pullis exerted 
haying water 
of a plunger 
from the shafting.’ A very steady and ual ap- 
plication of strain is thus obtained, The specimen 
under strain-is not only pulled by the action of a 
ram in a hydraulic cylinder, but it also (by the at- 
tachment at its other end) exerts a pull on a similar 
ram in another hydraulic cylinder. In the case of 
the pulling cylinder the pressure registered by the 
pressure gauge is greater than that exerted on the 
specimen by an amount due to the friction of the 
cup leathers, whilst in the case of the other hy- 
draulic cylinder the pressure indicated is /ess than 
that due to the strain on the specimen by a similar 
amount, A mean of the readings of the pressure 
in the two hydraulic cylinders therefore gives a 
measure of the strain on the specimen with the 
effect of the friction of the cup leathers eliminated. 
The operation of-the machine was shown by the 
fracture of some specimens of steel under tensile 


strain. 
(To be continued.) 


THE BRITISH ASSOCIATION. 
ConcLupiIne Notice, 

On Tuesday, A t 20th, the seventh day 
of the meeting, the business in Section G com- 
menced by the presentation of the following re- 
ports of committees. ‘Un Instruments for Mea- 
suring the Speed of Ships ;” ‘‘On the Datum Level 
of the Ordnance Survey and on Tidal Observations 
in the English Channel,” The first paper read was by 
Mr. J. N. Shoolbred “‘ On Electric Lighting.” This 
paper, which attracted a great many visitors to the 
section, aud which we propose to publish ix extenso, 
began by referring to the suggestion first made by 
M. Noliet, of Brussels, in the year 1840, of turning 
to account Faraday’s great discovery of the induction 
of electricity from netism by the construction of 
magneto-electric machines, This suggestion, first 
taken up by Pixii, Clarke, and others, ultimately led 
to the construction of the Holmes and Alliance 
machines, which were used at the lighthouses of the 
South Foreland, Cape Grisnez,and La Hive. ‘The 

per then went on to refer to the researches of 
siemens and Wheatstone and Varley, which led to 
the discovery of the reaction principle, the basis of 
all so-called dynamo-electric machines, which in 
Europe are represented by the machines of Siemens 
and Gramme, and in America by the Brush and 
Wallace-Farmer machines, descriptions of the 
Siemens, Gramme, and new Gramme machines 
being given. The paper next describes the systems 
for the sub-division of the electric light, the two 
most important of which at present are the Lontin 
Fe now employed in London outside the Gaiety 

heatre, aud t 





e Jablochkoff candle, which has 
been fuily described in these columns.* 

After describing some of ‘the .many forms of 
electric regulators or lamps, referring to the import- 
ance of obtaining carbon pencils of great uniformity 
of structure, the paper touches upon the question of 
horse power required to drive the apparatus, and 
concludes with a few remarks upon the cost of 
working under the different systems. 

At the conclusion of the paper the president, Mr 
Edward Easton, C.E,, called upon Mr, J. N 
Douglass, the engineer to the Trinity House, who 
ques the discussion by making a few remarks upon 
the coeueenen of the electric light tu lighthouses, 
and referred to the experiments made for the Trinity 
House at the South Foreland by Professor Tyndall 
and himself, which were fully described in these 
columns nearly a year ago.t Mr. Douglass also re- 
ferred to the establishment of the electric light to 
the two lighthouses which mark the southern ex- 
tremity of the Lizard promontory. 

Mr. J. R, Wigham said that from his experience 
of the Gramme machine, which had been considerable, 


. 
. 





fo podmlly into it by the descent | p 
by a screw and gearing driven 
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months had been subjected to the roughest treat- 
ment, and which had kept in working order. He 
did not consider that.the electric light would prove, 
for some time to come, any serious opponent to 
illumination by coal. gas, so as to affect to any per- 
manent degree the value of gas shares, He enter- 
tained some doubt whether the electric light was 
any cheaper than gas, but it was a question to be 
decided whether the small intense light of the 
electric arc was superior for lighthouse illumination 
to the larger flame derived from gas or oil, that is 
to say, whether it possessed great fog-penetrating 
ower. 
Mr. Robert Briggs, of Philadelphia, U.S., said that 
he desired particularly to call attention to a recent 
report of a Committee of the Franklin Institute of 





exhibited the relations of light, heat, and electric 
force with much completeness, as brought out by 
careful experiment and investigation for considerable 
time. Upon this Committee the speaker had the 
honour to gerve, and he wished to give testimony to 
the diligence and labour expended: by the several 
members during the three months of experimenting. 
Every effort had been made to rope athorough and 
impartial report. (Mr. Shoolbred here said that this 
report was considered by him and had been adverted 
to in his paper.) Mr. Briggs said that beside this 
report of the Franklin Institute he had made a 
further inquiry into the subject of electric lighting, 
which had not been published up to the time that he 
left the United States, This inquiry was made at the 
instance of the architect of the Pnitea States Capitol 
at Washington, Mr. Edward Clark, who had, at the 
request of a Committee of the House of Represen- 
tatives, referred to him the proposition to light the 
Hall of Representatives by the electric light by 
means of the dynamo-electric machine patented in 
the United States by Mr. Brush. The machine was 
one of those experimented upon by the Committee 
of the Franklin Institute. 

The objects to be attained at. Washington were first 
an abundance of light, secondly, removal of the heat 
emanating from gaslights, and thirdly, the practical 
accomplishment of the first and second requirements 
with an expenditure which would compare favour- 
ably with the present cost for coal. gaslighting. 
The experiments. of the Franklin Institute, and a 
further practical illustration in the lighting of a 
railway station of the Pennsylvania ilroad at 
West Philadelphia, by a system of four separate 
sources of light from one dynamo-electric machine, 
satisfactorily demonstrated the feasibility of lighting 
the hall with regularity. and with a quantity of 


from the gas burners over. the ceiling, The ri- 
ments of the Franklin Institute gave with great exact- 
ness the quantity of heat given off, and permitted a 
direct comparison to be made with the heat accom- 
papying the combustion of the gas. The cost 
was also determined with much certainty, for the 
power required and its commercial value as power 
was readily estimated at well-known rates, and the 
attendance and repairs of apparatus, interest on 
plant, and a supposed substitution and renewal in 
two years, gave a good basis for the cost of main- 
tenance and service, 

It may be well, however, to quote the estimate of 
the cost of electric lighting in this case as com- 
pared with the present gas-lighting. The experi- 
ments of the Franklin Institute showed that 
about 14 horse power would be consumed in driving 
dynamo-electric machines operating four lamps, each 
of 1300 candle power, and it was prop to use 
three such machines, calling for 42 horse power. in 


all, When: 

Taking 42 horse power for three hours _ dols. 

average use per day at 13} cents per 

horse power ~~ ven d: ol 5.60* 
One principal of electric lighting appa- 

ratus per day see ved 2 Sie 5.00 
Two assistants at 2.50 dols per day 5.00 
supers = = pone eco on 1.35 

went, r cent. of cost of apparatus 

12,000 Hols. 2400 dols.+313 days 7.65¢ 
Total yoy eee cost of lighting the 

Hall of Representatives, by electric 

light, per day m os ms « 24:60 





* The above price is estimated at the rate of 125 dols- 
per wal per horse power for ten hours day, for 313 
working days per year, which is a full profit rate for 
power supplied in small quantities. 

i to cover interest, repairs, oil, &c., and 


Baedelehis. on dynamo-electric machines which. 


light equal if not superior to what now proceeds | h 


To. effect the same purpose there are now at the 
present consumption of gas in the roof space above 
the ceiling of the hall, 1228 burners, each 
burning about 4} cubic feet per hour, giving 
5500 cubic feet per hour, or 16,500 cubic: feet for 


hours, assumed daily consumption. Taking 
thus 16,500 cubic feetat 3.00dols, per M=49.50 dols., 


or bps f closely twice as much as would defray the 
cost of electric lighting. These values would vary 
in some degree by being estimated at English prices, 
but considering that the electric apparatus proposed 
is the most complete possible, and that the whole 
had been estimated at American prices, Mr. Briggs 
inclined to. think that a scheme Tool on English 
prices throughout would be quite as favourable. 

The report to Mr. Clark makes one comparison 
of the highest importance in this place with respect 
to the ventilation of the hall as to the heat evolved 
by the two systems respectively, and establishes the 
fact that only about one thirty-fourth part as much 
heat is given off by the electric light—that is to say 
by the arcs themselves—as is evolved by the gas 
burners, as they are now placed, 

The total heat from fighting of the whole of the 
evolved temperature of the escaping gases (omitting 
the latent heat-of the water, which it is supposed is 
not condensed but diffuses as vapour) is nearly one 
hundred times that which proceeds from the arc giving 
equal quantity of light; but on the other hand the 
heat of the arcis only, according to the Franklin In- 
stitute experiments, about 31 per cent. of the total 
heat theoretically required for driving the 
dynamo-electric machines, the remainder being 
dissipated or conducted away either as heat or as 
electric current not utilised, so that the light-giving 
capacity of the electric light can be taken to be 
about thirty-one times that of a gaslight. With 
these facts in view Mr. Briggs protested against 
the assumption that as the light of the future the 
gaslight, as it is, ig a aaag 2m in the field 
of competition. We have long known that in the 
production of light by the combustion of oleaginous 
substances, hydro-carbons, of which coal gas is a 
good if not the most favourable type, a large amount 
of heat has been generated, a small portion only of 
which will have i expended in heating to incan- 
descence, but a portion of the carbon, which will 
have been found in particular hydro-carbon gases 
(of the mixture known as coal gas) in the form of 
CiinH,. The heat proceeding from the burning of 
all the gas except the Cn (which at most cantiot be 
over 12 to 16 per cent. by weight, if so much) is ex. 
pended in establishing the heat of incandescence, 
and maintaining it through a small flame, in the 
course of which the Cn obtains access to the air, and 
is consumed itself with the evolution of further 

eat 


Heat is force, and it was—said Mr. Briggs—not 
until the electric light, as produced by the dynamo- 
electric machine, gave us a measure of the force ac- 
companying light, that we came to appreciate how 
unscientific, as regards the utilisation of heat, the gas- 
light is, 'Wenow know positively that by means of 
the electric light (not what may be the best result by 
any means) about 100 times as much heat will proceed 
from the theoretic combustion of coal gas as attends 
or is incident to the electric arc, that as a practical 
result 30 times as much heat is evolved from gas- 
lighting as will impel a perfect heat engine to produce 
the electric light ; and (taking the average best steam 
engine at 0.14 in useful effect as a heat engine) the 
heat from coal gas burning, as fuel, ought to give 
4.2 times as much light through the intervention of 
the electric source of light with the apparatus of a 
dynamo-electric machine, Every. showing is dis- 
astrous to the future of coal gaslighting in the 
competition, the advancement of science looks to 
the overcoming of the mechanical difficulties, and 
to the accomplishment of the fullest theoretic re- 
sults. The absolute economy of electric lighting, as 
compared to gas-lighting, is so enormous that the 
time cannot be far distant when the former must 
take the latter’s place for extensive illumination. 
Mr. Denny rae said that in his opinion the 
electric light would not be likely to take the place 
of gas. The range of the two systems of illumination 
occupied different circles, which in very few instances 
could be said to overlap one another, so as to dispute 
the same ground. In this view he was supported by 
Dr. ©. William Siemens, with whom he had recently 
had a conversation on the subject. Light for light he 
believed the cost of electric itiumination to be about 
one-half of that of gas, but it was impossible to 
produce by means of electricity, with any sort of 
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10 per cent. for supposed renewal of the whole each ten 
years. 
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than that of a thousand candles, and there were 
many cases in which it would be better to have a 
hundred lights of ten candles power each, to one 
light possessing the concentrated illuminating in- 
tensity of the hundred distributed lights. 

‘This concluded the discussion upon Mr. Shool- 
bred’s paper. 

The next communication was by Mr. James 
Lynam, ‘“*On the River Shannon, its Present 
State and the Means of Improving its Navigation and 
Drainage.” As we published this paper in exfenso three 
weeks ago* it is not necessary for us to give an abstract 
of it here. In the discussion which followed Mr. 
Robert Manning defended the Shannon Com- 
missioners, stating that the French Barrtge Mobile 
did not possess the advantage claimed for it. He 
added that should he ever in his capacity of engineer, 
to the Board of Works, be called upon to execute a 
plan of Shannon drainage, he should not allow him- 
self to be biassed by any one special scheme. 

Mr. Parke Neville, agreed with the author 
of the paper, and said that it was his opinion that 
two-thirds of the money which had been spent “ee 
the River Shannon had been unnecessarily taken 
from the ratepayers. 

After a few remarks from Mr. Price and Mr. 
Bell, the discussion was adjourned until the next 
day (Wednesday, August 21st), when the President, 
Mr, Edward Easton, in summing up said that the 
interests involved, taken in the order of their impor- 
tance, were: 1. The drainage of the adjoining land, 
2. The fisheries of the river; and, 3. ‘The naviga- 
tion. With respect to the first, the area of land 
injuriously flooded by the Shannon and its tributaries 
was 41,000 acres. The improvement which would 
be realised by the removal of the cause of that 
injury would be not less than 10,000/. per annum, 
while the value of the drainage done might be put 
at a great deal higher figure. In the year 1877 the 
salmon exported from the Shannon amounted to 
326 tons, the value of which was 36,500/. The 
gross receipts of the Royal and Grand Canals last 
year amounted to 32,563/., while their net earn- 
ings amounted only to 11,847/. He believed the 
salmon fishery might be greatly developed, and with 
respect to the navigation, he would remind his 
hearers that in this country, as elsewhere, railways 
are rapidly superseding canals altogether. He did 
not think there would be any great difficulty in 
arranging improvement works for the River Shannon, 
which would benefit all those interests. He believed 
that if the level of the river with its loughs could be 
permanently lowered, say, 2 ft. throughout, a great 
improvement would be brought about. A large 
area of land would be reclaimed or drained, and 
neither the fisheries nor the navigation would be 
injured in the slightest degree. Mr. Easton thought 
that the forms of movable weirs, suggested by Mr. 
Parke Neville and by Mr. Stoney, were well worthy 
of consideration in connexion with this subject. 
The only difficulty in the matter was one of money, 
and he thought it was a question which the Govern- 
ment ought to take up. Mr. Easton concluded his 
remarks by proposing a cordial vote of thanks to 
Mr. Lynam for his valuable and interesting paper, 

At the close of this discussion Mr. James Price 
read a paper ‘‘ On the Use of Wind Power for Rais- 
ing Water, with Special Reference to Ireland.” 
The author stated that the average force exerted by 
the wind all over Ireland was equal to 360 millions 
of horse power, and he believed that the proper 
utilisation of this power might be made of the 
greatest possible benefit to the —_— for supply- 
ing water to villages by pumping from wells, as 
well as for the drainage of land and the disposal of 
sewage. A windmill or engine of one horse power 
would be sufficient to drain 100 acres of land, and 
by being employed for the svemeg? of bogs, a 
large supply of peat could be obtained, Mr. Bram- 
well said that at the waterworks of Margate both 
steam and wind power are employed for lifting 
water ; he thought that in many places the use of 
wind power as an auxiliary to steam power would 
be found advantageous, 

The next paper was by the Hon, R. C. Parsons, 
‘On a System of Ventilation by Means of Fans and 
Punkahs worked by Compressed Air.” This r, 
which we shall shortly publish ix extenso, was illus- 
trated by a working apparatus, to which we have 
before referred, in connexion with the soirée of the 
Royal Dublin Society.+ 

Mr. Parsons’ paper was followed by a very in- 
teresting description, by Mr. Parke Melville, 
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of the Vartry Water Works, by which the City of 
Dublin, as well as the townships of Bray, Ki 

and Monkstown are supplied with water. e 

take an early opportunity of publishing this es 
in the mean time we will refer our readers to a short 
description of the system given in our notice of the 
excursion made by members of the British Associa- 
tion to the works, and which appeared in our 
columns a fortnight one 

The reading of Mr. Neville’s paper concluded the 
sectional business of the Association, the three re- 
maining papers on the list, namely, ‘On Steam 
Boilers,” by Mr. F. J. Rowan, “On American 
Dredging,” by Mr. Robert Briggs, and ‘On a Ma- 
chine for Raising Ships,” by Mr, ‘Thomas A. Dillon, 
being taken as read. A vote of thanks to Mr. Easton 
for presiding was then proposed by Mr. Bramwell, 
F.R.S,, and seconded by Professor Downing, LL.D., 
and the President having returned thanks the Me- 
chanical Section was adjourned until the Sheffield 
meeting. 

On the same day the concluding general meeting 
of the Association was held in the old museum of 
Trinity College, and was more largely attended, we 
believe, than on any previous sleniloe occasion. Mr, 
Spottiswoode, F.R.S., occupied the chair, and after 
the usual formal business in which Mr. Griffith, the 
retiring assistant general secretary, announced that 
the grand total of members, associates, and ladies who 
had attended the meeting amounted to 2578, bei 
the sixth largest meeting the British Association 
ever had, Professor A. W. Williamson, F.R.S., pro- 
pone a very hearty vote of thanks ‘to the Lord 

yor of Dublin, the Provost, and fellows of 
Trinity College, and to the local committee for the 
very cordial manner in which had received the 
British Association in Dublin. i a proeensl was 
seconded by Mr. Bramwell, and carried by acclama- 
tion, The Lord = responded on behalf of the 
City of Dublin. e Provost of Trinity (the 
Rev. Dr. Lloyd, F.R.S.), on behalf of the University, 
and Professor Ball, F.R.S., and Dr, Norwood, on 
behalf of the Local Committee. 

A vote of thanks to the evening lecturers, Mr. 
Romanes and Professor Dewar, was next proposed 
by Dr. Gladstone, F.R.S., and seconded by Mr. 

a Evans, F,R.S., to which Mr. Romanes re- 
P 

Professor Ingram proposed, and Sir George 
Campbell seconded, the motion that the thanks of 
the British Association be tendered to the gentle- 
men of the Press, through whose energy, accuracy, 
and assiduity the papers and discussion in the section 
rooms had been heard by millions instead of by 
merely the hundreds who could attend the meeting. 
Lord O'Hagan, who was greeted with loud applause, 
then proposed, in a ful and eloquent speech, 
the resolution that the best thanks of the British 
Association be given to Mr. Spottiswoode for the 
very able manner in which he had presided over the 


whole meeting. He congratulated his fellow-| pe 


citizens of Dublin on the great success of the meet- 
ing which had been held in their midst, and stated 
the fact, which is acknowledged onall sides, that there 
had not been since the establishment of the British 
Association, nearly fifty years ago, a happier, better, 
or more fruitful gathering than the Dublin meetin 
of 1878. Sir William Thomson, having second 
the resolution, which was carried with enthusiasm, 
Mr. Spottiswoode, in returning thanks, referred to 
the great honour which the University had done 
himself and some of his colleagues of the British 
Association by conferring upon them the honorary 
Doctor's degree, adding that when they returned to 
Ireland they would do so no longer as strangers, 
but as men who felt that they had a home in that 
t centre of literature and science, Trinity College, 
ublin, He then declared the meeting to be ad- 
journed to Wednesday, August 6th, 1879, and the 
forty-eighth annual meeting of the British Associa- 
tion was thereby brought to a close, 





LLOYD’S NAVAL SCHOLARSHIP, 
The Lords Commissioners of the Admiralty have ac- 
cepted an offer from the Committee of Lloyd’s ister of 
British and Foreign Shipping to establish an annual 


scholarship of 501. a year, tenable for three years, to be 
competed for by private students of naval apbiscbtare or 


engineering at the acne tM ccedy A 


have, with the concurrence > 
ty regulations as to the competition for such scholar- 
ship. 

1. Candidates desiring to com: being British subjects 
must apply to the Secretary of te ‘Admiralty, Whitehall, 


* See ENGINEERING, page 221, ante. 
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to enter the Royal Naval , a8 private students 
™. They will ro oF mao to ring the i 

examination for eedeetl, ma + op hevecien 
ae Py ns 


5) Ale ies of a the three 

.) Algebra u to equations. 
Y the biassasins] Gheomten; end 1 aes 
(c.) The subjects of the first four books of Euclid’s 

elements. ion and or the 

tions of the book, and the su of the sixth book 


of Euclid’s elements. 
{od The eeteitlons ont Sentemenie 
Miepenlsed tanto, trneminn, ail 
¢} Elements of co-ordinate geometry (right and line 


k} Sect lates o masa enginocring 
examination will in seeeee zone be on the 
1st of October, and in future years on last Tuesday in 


4. Candidates who pass the entrance ex- 
amination will subsequently undergo the further examina- 
hom, laid, Sewn, tox cominetemn S08 52: AGO er AO 
studentships, w 

(a.) Algebra, and logacithuste series, and the 
sarge ees aetna 
subjects of the first six and of the eleventh and twelfth 


on Euclid’s elements. 
(c.) Plane trigonometry up to De Moivre’s theorem and 


d.) Plane and co-ordinate to the 
Pee Hh geometry up general 
e.) Elements of differential and integral calculus. 

.) Applied mathematics, including kinematics, kinetics 
an taties, with easy applications of differential and 
int Ln pe if 

° cs an chemistry. 
aS Practical shipbuilding or practical marine engineer- 
This examination will in the present year imme- 
diately follow the entrance examination, and in future years 
will be held at the Royal Naval College on the first Monday 


in June. 

5. The candidate who stands first in order of merit 
our om those who gain free studentships will be awarded 
the Admiralty scholarship ; and from remaining ones 
ister will, at their discretion, 


the Committee of Lloyd’s Register 
select either the candidate who stands first among the 
students of naval ox he Seek omens te 
students of engineering, to receive the Lloyd’s 
scholarship of 501 annum, tenable for three years, pro- 
vided that the uct and of the student are 
satisfactory, ‘The selected candiiate will retain the. ad- 
vantage of the free studentship which he had gained by 
competition. 

6. The candidate selected by the Committee will enter 


g 


the Royal Naval College on the Ist of Octo’ 
following the before-mentioned examinations, and 
there for three sessions, undergoing the full course in 
architecture or marine engineeri oe mer 
the Committee. He will reside outside the College. 
present year the successful candidate will enter on 
course at the College immediately. 


NOTES FROM SOUTH-WEST. 
Tintern Abbey i y (near 
Chepstow) which have long been closed, will, it is stated, 
chortl reopened, the terms of a long lease having been 
concluded with a firm from Pontypool. 
Cardiff.—During the past week the and imports 
were small, and business was generally dull. The demand 
for steam coal is up to the a , but freights, both 
foreign and coastwise, are so low Th veanats are scarce, 
e8 steamers. ices are unaltered, but still 
low.. The total quantity of coal chipped foreignwise 
week was 78,722 tons, inst 71,579 tons in the previous 
week, or anincreareof 7143tons. . 
Swansea.—The tin-plate trade has been in an unsettled 
state ing the meeting of manufacturers which took 
lace on Thursday. Now that a reduction of the make 
fs definitely decided on an improvement in prices may be 
looked forward to. The steel trade appears to be on the 
move, and a recent improvement has been sustained. 
Ireland and the South-Western Railway. — - 
ments have been made between the London and the h- 
opel Ren ofl geloer 
pany , for 
ene, and cattle between London Cork, London 
exford, and all stations on the London and South-Western 
Railway, vid Bristol, at low through rates. 
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Sanitary Progress at Exeter.—The Exeter Town Council 
pg yore the water and gas works, 
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80 collieries were working last year, ucing 1,645,906 

tons, all of which is returned as ex . In Lilanwonno 
15 collieries worked last year 533,425 tons, a con- 

and in the parish 

2,492,867 tons, in 


production s 
In the parish of Aberdare 


increase on ‘ ; 
of Ystradyfod collieries produced 
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London and North-Western Railway 764,653 tons ; 
and the Great Northern Railway 19,892 tons. Over the 
Taff Vale Railway 5,178,953 tons were carried, chiefly to 
Cardiff and Penarth junction. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

h and Gaia Renee understand that 
an offer has made to the secretary of this company by 
Mr. James Evans, railway contractor of Manchester, to a Pay 
peas enacting Sabiiiy of the company to Messrs. Kir 
and Parry, to complete the line forthwith and at his 
own cost, upon extremely favourable terms to the sbare- 


Proposed New Dock at Withernsea.—It is proposed by 
some of the leading capitalists of Withernsea to build new 
docks in the town. It is said that owing to the position of 
the prepene’ docks, fishing smacks which now trade at the 
bes bouring will save at least three tides per voyage 
that be a great convenience to trade, as it woul 
secure a speedy transmission of fish to market. The dock, 
it is said, b> gg ee a cheap and —y maaanes 
importi . It is proposed, amongst o > 
construct a tank for keeping fish alive—after the plan in 
operation at Grimsby—until it is required for transmission 
to different parts of the country. 

Skipton Sewage Farm.—The question of how to deal 
with sewage of large towns is still a vexed one. Some two 
years ago the Skipton Local Board resolved to have a com- 
— 2 of sewage for the town, and shortly after tho 

ime Mr. Baldwin Latham, C.E., pre plans of a sewage 
farm. The farm, which occupies acres, m com- 

leted at a cost of 15,000/., a sum considerably less than 
Ens original estimate. The ry - of the town is distri- 
bated over the farm both in a liquid and material form, 
tanks being provided so that on its arrival the solid matter 
is separated from the liquid, and either may be distributed 
over the land as occasion requires. By the opening or 
shutting of the sluices one awe of the land may be irri- 
gated without the other. en the sewage liquid bas been 
conveyed over the fiitratiun area of the farm it leaves its 
manurial properties in the soil, and the affluent water 
therefrom runs into the River Aire, which runs alongside. 
The solid matter in the tank is mixed with ashes, and 
placed on the land. 


CaNaDIAN Rartway Proaress.—At the close of July, 
1867, there wore 1464 miles of railway in operation in 
Canada. Since July, 1867, further lines have been opened 
to the extent of 1648} miles, and 340) miles more are now 
in progress. 


Port ApgELaIpE.—The South Australian Engineer 

preeers and ag reports a he Wenge was 

uring May in dredging at outer at Port 
aegis, and that, notwithstanding several interruptions 
for repairs, coaling, &c., she raised more stuff in the course 
of May than in any previous month and at a less cost. The 
whole cost of raising ani discharging stuff was 74d. per 
me. The Sarnia was rapidly approaching completion ; 
boiler, engines, and part of the machinery were on 
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Tue testing machine constructed at the works of the 
Paris, Lyons, and Mediterranean Railway Company at 
Paris (M. E. Marie, engineer-in-chief), of which we 
publish an engraving above, is the most important 
machine of its kind exhibited at Paris. It is designed 
simply for tension, and arranged for a maximum pull of 
100,000 kilogrammes, or nearly 100 tons. The whole 
construction of the machine, as will be seen from our 
engraving, is exceedingly simple. The test piece is 
connected at its lower end to a rod carried through from 
an hydraulic ram, working in a vertical cylinder placed 
below the bedplate. The weight of this rod and the ram, 
&c., is balanced by a counterweight suspended in a pit 
under the cylinder, but for the sake of avoiding shocks 
the connexion between the chains and the counterweight 
is not direct, but through a system of springs conveniently 
placed within the counterweight as shown in figure. 

The upper end of the test piece is carried by a link 
from knif on the principal lever, from which the 
pull is transmitted to a second lever above the machine 
and thence down to the steelyard, which is placed con- 
veniently for reading at the side of the machine. The 
maximum obtainable leverage is 600 to 1. The weight 
of the system of levers is counterbalanced by a special 
lever on the top of the machine, The weight on the steel- 
yard is movable by means of a screw, and the load can 
be read either on a scale on the steelyard itself or on the 
peripheries of a s of graduated with 





i arranged wit! 
a differential motion, placed at the outer end of it. This 


TESTING MACHINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE PARIS, LYONS, AND MEDITERRANEAN RAILWAY COMPANY. 











. 


allows the load to be measured to (approximately) 0.005 
of a kilogramme, 

The hydraulic pressure is obtained either by a three- 
ram pump, from an accumulator, or by one of Thomasset’s 
compressors. The extensions are measured by a katheto- 
meter specially arranged for the purpose (not shown in 
our engraving), which allows of estimation to the one- 
thousandth part of a millimetre. The machine is 
substantial and well designed, and its workmanship is 
very good throughout. The test piece itself is well 
ex to view, as are the different which also— 
except that they are a considerable height from the 
ground—are v accessible. Altogether the machine, 
which is in ee Swe Railway Material Annexe, along 
with other exhibits of the same company, is well worth 
looking at. We may add that a drawing of a machine on 
the same system intended to test chains is also exhibited. 
The chain is horizontally, of course, and the 
machine can take in a length of 30 metres, and exert a 
maximum effort of 100,000 kilos. 





Paris Merrorouitan Rartways.—A scheme for the 
aay ey mel ce of itan railways in _ 
been j vanced a 8 projected lines being 
claimed by Minister 2 Works as ing to 
the category of lines of ‘ concession 
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THE DESIGN AND USE OF BOILERS. 
On the Design and Use of Boilers.* 
By Frep. J. Rowan. 
(Concluded wens page 165.) 

(c) Heating Surface. me engineers have written 
about “‘ emission of heat,’’ and heating surface, as if the 

wer of one surface of a plate or tube to “emit” 

eat were one thing, and the power of another surface 
to receive or absorb heat, were a totally different 
thing.t But this is fallacious. The whole is really 
comprehended in that of the diffusion of heat by conduc- 
tion, which introduces the elements of the thermal con- 
ductivity, or conducting power of the metal, and the 
removal of the heat from its inner surface by sufficient 
circulation of the water. At present the state of general 
acquaintance with the subject is unsatisfactory, and we 
consequently find that what has many uncertain elements 
is dealt with as if there were none. Thus it is that the 
power of a boiler is often estimated simply by the gross 
superficial area of ‘‘ heating surface,”’ or surface exposed 
to the furnace flame or gases, irrespective of the different 
values of various parts of that surface, depending upon 
their position ; the time during which they are expo: 
a part of the furnace gases ; the temperature to which they 
are exposed, resulting from the degree of completeness of 
combustion, and the ingress of air ; and lastly, the efficiency 
of the circulation. 

We have seen how to eliminate several of the elements 
of uncertainty as far as regards the temperature produced 
by combustion, and the exposure of all parts of the 
surface to a nearly even temperature for a given time. 
We have only now to consider the conduction of the heat 
— we pass to the consideration of the circulation of the 
water. 

The quantity of heat which can be passed through the 
metal of boilers in a given time, is an amount which can be 
measured, as it is directly subject to certain well-defined 
laws, and is by no means an arbiti or doubtful matter. 
It has been investigated b Péclet,t Wiedman and Franz, 
and Clerk Maxwell,|| with others, and has been expres 
by the following formula : 


Q=ke( =") T 


where Q=quantity of heat. 
s=area of surface. 
e:= thickness of metal. 
k=absolute coefficient of conductivity. 
T=time in minutes. 
t=higher temperature—hot gases. 

. t'=lower temperature—water. 
Clerk Maxwell’s formula is : 


H=S?tt (TS). 


a b=area of plate. 
c=thickness of plate. 
¢=time. 
k=specific thermal conductivity. 
T—S the difference of temperature which causes the flow. 
H=whole heat conducted in time ft. 
That is to say, the flow of heat in given time is a constant 
quantity, and is proportional to the area, and to the differ- 
ence of the temperatures at the two surfaces and inversely 
to the distance between them, or the thickness of the metal 
of the plates or tubes.§— This is altogether irrespective of 
the position of the surface, because its relative value in con- 
nexion with that element is determined properly by other 
considerations. 

This being so, if we have secured the proper temperature 
due to complete combustion, and the thorough exposure, of 
the surface to that temperature for the necessary time, the 
point of vital importance to secure is that the waterand 
steam should have free access to, and unchecked escape 
from, the surfaces with which they are concerned. 

(d) Circulation of Water.—No point seems to have been 
more completely underrated in general boiler practice, 
although none demands for successful working more 
careful attention than this one. It results directly from 
the laws of the diffusion of heat by conduction just re- 
ferred to that, providing the heat is properly brought into 


* Taken as read before Section G of the British Associa- 
tion : Dublin poling. 

+ “On Water-Tube Boilers,” by John Watt. “On 
Modern Systems of Generating Steam,”’ by N. J. Suckling 
Proc. Soc. Engineers, 1874.” 

** Traité de la Chaleur.”’ 
** Pogg, Ann.,” Ixxxix., p. 497. 





** Theory of Heat,’’ chap. xviii. 

As determined by Angstrém, in one minute, through 
each square centimetre of plate iron, one centimetre thick, 
will pase as much heat as will raise one gramme of water 
through 9.77 deg. Cent., the difference of temperature 
between the iron and source of heat being 1 deg. C., 
and the temperature of the iron about 51 deg. C. 

Thus if the temperature of water and iron in a boiler 
were 51 deg. C., and the tem ture of a flame striking 
the boiler surfaces were 1000 deg. C., the amount of heat 
passing through one square centimetre of the plate, 
supposing it to be one centimetre thick, would be 

Q=9.778 1000 deg.—51 deg. T 


6 
Q=quantity of heat in gramme Ventigrade units. 
S=area in square centimetres. 
e=thickness of plate in centimetres. 
T=time in passing. 
Assuming one minute as the time, we have 
Q=9.77 + (1000 —51)—9271.73. 
That is in one minute, the temperature of the farnace bei 
1000 deg. and the water 51 deg., there would pass mye 5 
a square centimetre of boiler plate, one centimetre thick, 
as much heat as would raise 9271.7 grammes of water 


to oT: more correct one. 
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contact with the heating surface, the vital condition 
successful utilisation of that heat in the boiler 
there must be presented contin to 
which has a lower temperature than 
able to away the heat conducted 
is this um, and not only is it 
on account of its great specific heat, 
heat, but it is so much superior that, 
has free access to a plate or surface iron, 
possible teh “~ metal mn pega on gr even 
a mpera\ applied to it. 
ahs the case. where steam is in contact with the pla‘ 
tubes, and hence the serious f: 

called ‘‘ vapour circulation,” or steam by “‘ foam- 
ing,’’ in boilers. Not only is the heat obtained from the 
fuel not effectually conducted where steam is in contact 
with the metal, but also deterioration and destruction of 
the boiler must eventually result. Y¥ 
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et this “ ur 
circulation” has been in recent times claimed for the boilers 
of M. Belleville,* in France, and of Mr. Perkins,+ in this 
country, although, after some years of trial, the former 
of these has abandoned that system in favour of what is 
It is probable that the 
Perkins boiler owes something in this matter so far to its 
possessing a large excess of streagth, because, from several 
remarks made recently in describing this boiler, it appears 
to becertain that it is subject to a temperature very much 
higher than that which usually occurs in steam boilers 
even with high pressures. 

‘The relative effects of water, steam, and air in contact 
with plates of boilers are shown in a Table of the late Mr. 
Wye Williams,t which he gives as the result of ‘‘ numerous 
experiments,’’ and which I quote here : 








Heat re yoyo - ss = 
. the Hea e Hea’ 
Nature of the |ceived by the transmitted | remaining 
Recipient. Plate in by the in the 
given Time-|  Piate. Plate. 
deg. deg. deg. 
Water ... ven 1000 1000 none 
Water and steam 1000 800 200 
Steam... ph 1000 600 400 
Air 1000 400 600 














‘Thus, a given area of plate surface after it has received 
its own status of temperature will transmit the entire 
1000 deg. it had reesived, if the recipient be water. If, 
however, it be steam, 600 deg. only will be taken from it, 
the remainder, deg., necessarily remaining in the 


proportion to the intensity of the flame.” ‘“‘ The want, then, 
of free and adequate means of circulation of the water, and 
an unobstructed access to the plates, so that it may at all 
times be the recipient, may be taken as the chief if not 
the only cause of their deterioration through overheating, 
and wholly irrespective of thickness, or the degree of 
heat to which they may be exposed.” 

It is this demand for unobstructed access of water to the 
surface which regulates the comparative values of different 
kinds of surface, instead of that being governed, as some 
haveargued, by mere emission of heat apartfrom oo 
of access of the water. Nor does their position tively 
to an upward current of the gases properly te this 
value, as we have seep. The consideration of the proper 
form of the boiler is necessarily involved in this also. 

The natural action of circulation in boiling is well known, 
and can be seen when water is boiled in any wary earns | 
vessel. What is invariably demonstrated is that heated 
portions of water and the steam when generated seek a 
directly upward means of movement or escape. This is 
the one fundamental principle which lies at the root of the 
matter, and it is quite independent of the questions of what 
pressure of steam is generated or what is the relative 
volume of that steam. Another principle is connected 
with it, which is, that the colder portions of the water seek 
the coolest means of descent, where it is possible to have 
this undisturbed by opposing currents, and of course it 
follows that this water should return to the point whence it 
freely flows to supply the demand created by ebullition. 

The simplicity of these pensaies, which are well known, 
makes it difficult to understand why in every case they 
have not been strictly adhered to. en proceeding with- 
out opposition the natural action is quiet and orderly, but 
violent and intermittent movements are the result of inter- 
ference with these principles. s 

In boilers of the ordinary marine no attempt is 
made to satisfy these uirements, and the furnaces and 
heating surfaces are so p! with relation to the steam 
and water that it is impossible to have in these boilers any- 
om like proper and efficient steam generation. The as- 
cending currents of steam and water from the furnaces 
interfere to a large extent with the supply of water to the 
tube surfaces, while the return vertical ly of the water to 
the heated portions of both flue and tube surface is doubly 
prevented, and only a small ar sap | can le down at 
the circumference or at the back of the . Added 
to this there is a mass of water underneath the fires 
which rarely gets heated and lies inert, contributing — 
to;the circulation, but age the contrary, a cause 
waste and danger to the boiler. 

Various efforts are made to rid of the mass of cold 
water by inducing movement in it by such means as the 
introduction of vertical water tubes in the combustion 
chamber, as in the case of the s.s. Guy Mannering’s 





* ‘* Revue Maritime et Coloniale.” No. 106. Oct., 1869. 
+ “Journal of Royal United Service Institution.” 
March 26, 1877 





through 1 deg. C. 








1877. 
t “‘ The Combustion of Coal,’’ &c., pages 164 and 165. 


plate, there to accumulate and increase in temperature in | ‘T), 


boilers ; or by the use of Weir’s hydrokineter ; more re- | working 


steam to escape freely b: 
pale age Gop OG Teg 
ong which, water is 

ee wae toaclig’ doula Eat bs 


a 


is the rationale of the working of a 
pon ap and it proves that a vertical water-tube form is the 
only one w satisfies indispensa) i 
sequen ny te ng ey oe of all boilers (such 
as it’s, Jordan’s, Watt's, ’s) having horizontal, 
or nearly horizontal, tubes. 

Of course the cham 


a part 

enters), does not Yew erg ow loss of heat, because much 

water that is not heated to temperature of the steam 

ms carried up by ebullition, and it does not lose heat in 
urning. 


@ (b) equal yay ee the strains ~ to ion. 
a) Form.—To pressure it i that 
we thou have Sintuiohet arian ‘becuase as “= fluid 
pressure equally on every inc surface, althou 
true circular is the strongest a with larg 7 


we soon reach the 


boilers. Moreover, in this latter case we 
are met by the evils attendant upon the different diameters 
which the internal sections of such boilers present, and 
which, from the complex strains bronght to bear on them, 
cause the plates to undergo ‘considerable “‘ fatigue ;’’ the 


tendency of internal pressure to form a true also 
putting additional stress upon the joints and them 
to open and leak. This sui was investi in a 


valuable paper by Mr. F. A. Paget, C.E., in the ‘‘ Journal 
of the Society of Arts,” 1865, on ‘‘The Wear and Tear of 
sae hich merits most careful consideration. 


of the rules used respectiv: the Board of and 

by Lloyd’s surveyors in ting the s' of flat 

plates supported by stays shows t it is cult to 

ormulate a rule w in all cases will protect from the 
ue to bad forms.t 


destructive ; but it is only where Pr ny is de- 
fective that steam requires to be (except in 
instances for some i i 


where circulation is 


agnor een eo en ne Pd 
y whi heat by radiation, 
Met olin celine tigen 
of various parts of these boilers. 
the next point. 
* The ‘‘ Combustion of Coal, &ec,”’ pp. 182-184. 
+ “ On Water Tube Boilers.” — . Inst. N.A., 1876. 
t Lioyd’s rule takes ox2 working pressure in pot 1s 
square inch, with factor of safety of 6. P bein; 
rented pitch between stays. “ stele . 
of p=-* 
Board Trade rule takes —e-8’ P being 


and S=the surface s . Th 
Prvtched 10 tm, x Bin, the Beard of Tredo divkoer 
Lloyd’s would be 100 ; and for stays 
be 49—6. Yet this is 
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leaking 
serious nature, over the bottoms of 
it is a standing rule that some hoars, usually six or seven, 


ust be t in the operation of “‘ getting up steam’”’ in 
celer-tetaeniny ob tar nependthnn; the t heating of 
the various parts of the boiler. 


— We Pecos, “the able of Lloyd’ 
engineer surveyor ry’ s; 
be = furnished me ‘with some particulars of the cracking of 
of steamships in ways which proved the 
ome to have been unequal ~ py Six of the 
s.s. Egypt thus oes way, and when patched too rigidly, 
tore afresh at the next seam—the only way of oe 
them fit for work having been found to be the putting on 
bbe ny of bent pieces of plate which had sufficient elasticity 
to allow of some play in working. Other boilers have gone 
with a sudden on Tein ron up with water from the 
sea, when the water had ly left the gauge glasses, 
up in consequence of bad circulation ; and some 
by be steam has been got up too rapidly for them ; ; while 
an interesting case of a land boiler rupture through the 
solid plate from the same cause is — by ‘Mr. R. 
Wilson in Enerneerine (A » 1877, 

In Professor W. Allen Miller's ’ Bromioal Physics’ 
(4th edition, p. 261), the experiments of Barlow are quoted 
to show that the amount of force exerted by expansion or 
contraction from the effects of heat or of coid is enormous. 
It is equal to that which would be required to elongate or 
compress the material to the same extent by mechanical 
means, and can thus be measured. Thus a bar of malleable 
iron, of a square inch (25.4 mm.) in section is stretched 
yodon of its —_ by a ton weight; a similar elongation 
is produced by about 9 deg. C. (16.8 deg. Fabr.). Ina 
range of temperature equal to the variation between winter 
and summer in this climate, or about 45 deg. C. (81 deg. 
Fabr.), a wrought-iron bar 10in. (0.254 m.) long will vary 
in length yes in. (0.127 mm.). ; and if its two extremities 
be securely fastened, will exert a strain equal to about 5 
tons per square inch. 

Mr. Milton, who, I believe in consequence of a suggestion 
of mine, alluded to this subject in his interesting paper on 
** The Strength of Boilers’’ ( of the Institution 
of Naval Architects), makes the strain somewhat more 
— is given in these figures. He says that the linear 

pansion of reach Fahr degree « plates is .0000064 of 

their uir length for each of increase “ tempera- 
ture; and taking the a verage elongation under stress 
given by Professor Rankine, ke Cy) tes that a stress of 
186 lb. per square inch corresponds to this increase of 
tem ture. He also observes that this stress is inde- 
— ent of the sectional area of the plate, and shows the 

lication of these principles to the furnaces and shell 

tes of ordinary marine boilers. 

P Calealating upon Joule’s data, Professor Miller says, 
‘It may a= estimated that the force exerted by heat in 
Tide © the expansion of 1 1b. of iron between 0 deg. and 

leg. 0. (82 deg. and 212 deg. Fabr.), a which it 
d increase about s}5th of its bulk, would be adequate 
writ a ht of 7 tons to the height of 1 ft.” 

In ape y J for the necessary action of this force, we 
shall do well to remember the principle aptly expressed by 
Mr. Milton : “ It is evident thatof two plans which give 
equal results, the one provided for in the design of the 
boiler must have preference over one requiring any special 
attention on the pant of the engineer.’ 


3. ConsTRUCTION AND REPAIR. 


In the foregoing remarks, we have incidentally referred 
to plans of construction, which are illustrated, as present- 
ing features which are from the point of view 
assumed in this —. — may recapitulate these, because 
facility of ae “icsign, if thn is of itself no recom- 

hat is inherently a bad or 
faulty design. 


Large flat surfaces are bad at all times, but particularly 
when expected to resist high pressures. i marine 
boilers exhibit the defect of possessing them, and their 
presence in Watt's boiler is one of its main defects. With 
very large diameters, the shells of cylindrical boilers 
approach to the weakness of flat surfaces, and are also ex- 
poses te engestion on the score of com 
rected with strengths of joints, as well as for reasons con- 

h the proper distribution and use of heat. 

beac ae Setecles tothe pn ae 
H ol @ proper action of 
interna! circulation ; and for the same reason boilers com- 

of horizontal or hori tally-inclined tubes are de- 
ective. 

The simpler the operations in making and the fewer the 
different kinds of parts composing a boiler the better, for 
many reasons ; oe leap re” tire Oe Noe it may be ad- 
mitted that welded or rivetted chambers of small 


diameter, and tubes fastened rm: ‘ta objected to. 
yeveeee wo Sentapes whieh ought to be o 
if defective, during a voyage, 





The tubes are easily pl 
are 

or cut out by the and rep 

only to insert a tube diameter when re- 
placing one, as the action widens the hole 

Fa the tube-plate when a tabe is fitted. The neglect of this 

simple precaution has sometimes been the cause of trouble 


and anno: \ 
The light which is accumulated and thrown u 
the q of the corrosion and the incrustation of 


rf themselves ves permanently 
t | action by a thin insoluble scale, as 


ap Denes Sieeaatey coal 


has shown that it is ree prvi tar: parts of boilers 

aoa — for ene eee a nett we 

beeen urged for some years by m ather, 

and others who share his opinions on the subject, that ali 

ate eds tke ee Gath ie cols aan 

nar which should also be filtered to exclude dirt 
and foreign matter as much as is possible mechanically , 
while chemical actions due to air and other agents may 

prevented in either of two ways, viz., by preparing the water 

Of the boilers, as proposed in the recaut report of the 


to pro-| Admiralty Committee on Boilers ;'or by rendering the boiler 


surfaces impervious to chemical 
proposed by me in a 
paper read before this section of the British Association 
in September, 1876. By either of these methods, which- 
ever may be ultimately eet ate boilers may be kept clean 
and in good preservation internally, and therefore facility 
of removal of parts for repair is all | thatis necessary. This 
is secured by the system of construction which I have 
advocated. 








THE IRON MANUFACTURE OF FRANCE. 
Notes on the Resources of the Iron Manufacture in 
ance.* 
By S. Jorpan. 
(Concluded from page 266). 
On THE ConsuMPTION OF IRON ORES IN FRANCE. 
Tue Mining Board (Administration des Mines) delays as 
a rule the production of its reports, although destined for 
the information of all interested in the iron trade in France, 
so that the author of this paper is unable to quote any 
figures more recent than those of 1873, taken from some 
statistical details published by the Minister of Commerce 
in 1874: 





Tons. 
Native ore extracted in 1873 ... 2,574,227 
Foreign ore imported in 1873 ... 720,518 518 
Native ore exported in 1873... os & 3,294,745 745 
Total ore consumed in 1873 __... oa $52,888 
2,941,912 


The total production of castings in the above year (1873) 
according to the ‘‘ Bulletin du Comité des Forges’’ (Journal 
of the Iropmasters’ Association) was 1,382,000 tons, so that 
it might be calculated that the average value of the ores 
industrially employed in France is about 47 per cent. or 
thereabouts ; but, in point of fact, that would Nhe too high 
a figure, and there is no doubt some mistake in the official 
calculations. In the analogous estimate of 1872, about 36 
per cent. is set down, consequently the author can only 
regret his inability to give exact official data, whilst ex- 
pressing, however, his opinion that the average "yield of the 
ores used in French mines is at present not far short of 38 
per cent. He is also of opinion that, without committing 
any gross mistake, he may calculate the total present pro- 
duction of iron ore in France at about 3,000, tons, on 
the following basis : 


er ore, brown meagan ow Tons. 
thic ore, about ... 150,000 
hematite ore , 

Oolitic ore apes 


Various hydrated ores . 1,550,000 

The first calculation, viz., , the tonnage of the magnetic 
ores, brown hematites, and spathic ores extracted in France, 
will be considerably augmented when the “ winning”’ 
undertaken by Messrs Schneider and Co. in the Alps is in 
full working order, and when the mines in the Pyrenees 
are placed in easy and cheap communication with the other 
parts of the country. 

It will be seen from the above estimate that a consider- 
able og of foreign ore is consumed in France. The 
Spanish, It , and Algerian ores are imported by sea, 
and those’ of Belgium, Luxemburg, and Alsace-Lorraine 
by the northern land frontier—one which, since the changes 

that occurred in 1871, and on account of situation and 
commercial relations, has undergone a certain modification 
in regard to the exchange of mineral ores; for r czemple, | pan 
the iron works of Belgium, Luxemburg, and 

Lorraine receive French ores, whilst French works get 
those of the above-named parts of Europe. Taking all 
this into consideration, we may calculate that the quantity 
of foreign mineral ores imported into France in 1877 is 
somewhat as follows : 





Tons. 
Belgium and papal 176,832 
Spain ats ove 248,227 
Italy... a ute eds at 139,776 
an. ee eve eos eee 330,049 
Other countries £ he sie 1,034 
Total 896,518 


The mineral ores from Germany are nearly all hydrated 
oolitic, similar to those worked in France, in the Meurthe 
and Moselle mining district. We may peas their annual 
yield, in cast iron, bead phad sche - 

Spain supplies mineral ore a Bibeo to the works on 
thonee west and northern coasts of France, and also to some 
in the interior of the country, such as those at Deuzeville 
and Montlugon ; also from Cartagena, Almeria (on the 
south-east coast ‘of the former country) to the furnaces of 
Marseilles and Corsiea, as well as to numerous iron works 
in the ss nad ame even as far up as the French central 





¢ for example. The a 
yield of the Sraaiak ores imported into France may be 
estimated at about 58 per cent. 

sends us the magnetic ores of Mokta el Hadid 
and the hydrated magnetic of Tafna and Camerara, the 
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meeting. 





average yield of which ap tes to 60 pereent. These 
i ais ne ie ee ng 
"Taking into cousrderation the, yield of all these 
into consi 

tions, and the fact that France produced only 1 ‘pore 

tons of castings in 1877, we may say that more than one- 

third of the iron manufactured in sap ———e is made 
from ores not es marge “~~ her own 

(Adiainistration 


Note.—According 
the Mining Bou of ae production of 


des Mines) pregpoce| 

east iron in 1 "thould he 1,522,000 tons, of which 

152,000 tons were cas charcoal, or mixed. The 

former figure, viz., 1, 000 tons, is "that ark by the 
French Ironmasters’ Association, who — in their 


estimate of the amonnt as being accurate 


GEOGRAPHICAL PostTION OF THE FRENCH BLAST 
FURNACES. 


An attempt is here made to classify the above establish- 


ments into a certain number of ups, both as regards 
their topographical pean oes the kind of ores they 
consume. Something will bealso said res the nature 


of their castings. In each group mention will he made of 
such furnaces as are represented at the Exhibition, care 
being taken to give the Sanka of the French catalogue 
indicating the room (Class 43) in which the raw materials 
and the products pow A be seen, so that the members of the 
Institute may, if so d, enter into a personal examina- 
tion of the matters under consideration. 

I. Group of the Departments of the Nord and the Pas 
de Calais.—This group may be subdivided into three 
smaller groups : 

1. The Sambre Works, in which both French and Belgian 
fuel is consumed, the former being supplied from the coal 
districts of the Department of the Nord. The ores us 
are chiefly the hydrated oolitic of Meurthe, Moseile, and 
Luxemburg, mixed with some earthy partitioned hydrates, 
worked in the locality itself. The above works produce 
ordinary castings, as well as such as are intended for the 
manufacture of iron rails and ordinary merchant iron. 
The following works have to be mentioned : 

The Maubeuge blast furnaces, belonging to the Maubeuge 
Joint Stock Company. (See Table I., No. 46). 

The Hautement blast gy belonging to the Pro- 
vidence Joint Stock Compa: Extra Room or Annexe 
of the Millitary School, 

The Aulnoye furnaces, om to the Vezin Aulnoye 
Company. (See Room 26 

2. The Scheldt Works, which draw their fuel exclusively 
from the northern coal district, whilst the ores they employ 
come partly from the Menrthe, the Moselle, and Cham- 
pagne, and partly from Spain and Algiers. The roduc- 
tions of these works are principally castings for the 
manufacture of sheet plates and the best — of iron 
(best, best best, triple best, &c.), as real as steel. 

The Denain blast furnaces, belonging to the Denain and 
Anzin Compan 

The Anzin ‘urnaces, belonging to the same company. 
Ben Rowe I., No. 51, and the Grand Jena Vestibule, 

Ci) 

8. The Boulonnais or Boulogne District Works use 
English, French, and Belgian fuel. The ores treated are 
those of the locality as well as a certain quantity from 
Brittany, Spain, and Algiers. The manufactured produc- 
tions are not only ordinary ~—? for iron and iron 
jane rh but also fine castings for workmanship of superior 
qualit. 

The ,— Works, belonging to the Marquise Joint 
Stock Company. (See Room » No. 49). 

The orem Works, belonging to the Montataire Joint 
— _ (See Room I., No. 25). 

surthe and Moselle Group.—These works use 
ale ‘loon oolitic ores, treated with coke supplied from the 
northern coal district (France), Belgium, and occasionally 
West halia—the productions being iron castings, or cast- 
ings or the manufacture of ordinary trade iron. 
he Pompey Works, belonging to Messrs. Dupont and 
Vould. (See Room I, No. 47). 
The Rehon Works, belonging to the Providence Com- 
— Extra Room at the Military School, No. 588). 
Pathe ont St. Martin Works, belon nging to the Garey 


= Mount St. Martin Metallurgical ety. (Room I., 
0 

The Pont & Mousson Works, the property of Messrs. 
Haldy, Roec' , and Co. (Room I., No. 48). 

The Jarville orks, e eats ag Ag of the North and East 
of France Company. 0. 

The Maxeville Works, belongin a the Vezin and 


Aulnoye Company. (Room I., No. 
The Fronard send. Westen ks, belonging to the Montataire Com- 


mar Dep Room I., No. 25). 
The Neuves-Maisons vem the property of the Haute- 
Moselle Company. (Room III., No. 3). 


The Villerupt and oe Claire Works, belonging to the 
ty Wor pany. (Room III., No.-114). These 
works, by way of exception, manufacture charcoal cold- 


blast castings, with ores. 

III. Champagne tte ey group may perhaps 
be divided into two sub- 

1. The Ardennes Works, “Phich tant the oolitic ores of 
the environs of Longwy, mixed = the hydrated ores 
worked on the spot, means of fuel ied from the 
northern coal district (France), Belgium, and occasionally 
Westphalia. Only 4: of those works are represented at 
The Margut bast f the property of M 

e Margut urnaces, essrs. 
. age Ron tt No. 1 )- 
e orks, properly so called. These 
a. seoum ane of coke from the Department 
of ‘= ‘ord, or Lome 


ium, or even Wi , like 
Sees eee on 
Irdrabed or rock ores, Wi environs 
ost and Wassy. Some of i 
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work with charcoal or with a mixture of charcoal and 
coke. 

There is a ge ye quality of Champagne castings for 
the moulding of ornaments, statues, articles of pottery, 
&c. ; they may also be emplo: ed for the manufacture of 
iron. of a quality superior to that of the preceding group. 
The mines are disseminated over three de: ents, Viz. : 

a. The Department of the Meuse.—The Haironville 

charcoal furnaces, belonging to Mr. J. Jacquot. (Room 
III., No. 101). 

The Montiers sur Saulx furnaces, the property of Mr. 
Tarquet Colas. (Room III., No. 104). 

The Bar-le-Duc furnaces, belonging to MM. Bradfer and 
Son. (Room IV., No. 64). 

b. The Department of the Marne.—The Sermaize sur 
Saulx furnaces, the property of MM. Denonvilliers and 
Son. (Room IV., No. 

c. The Department of the Hai:te-Marne.— The Clos- 
mortier furnaces, belonging to MM. Simon Lemut and Co. 
(Room IIT., No. 107). 

The Marnaval furnaces, belonging to the Champagne 
Iron Works Company. (Room I., No. 38). 

The Eurville and Thonnance Acer of MM. Paul, 
Jamin, and Co. (Room I., No. 31). 

The Bayard and Chevillon furnaces of Mr. Tasquet 
Colas. (Room III., No. 104). 

The Bussy furnaces of MM. Capitain Geny and Co. 
(Room IV., No. 167). 

The Chatelier and du Buisson furnaces, belonging to 
MM. Danelle Brothers. (Room III., No. 116). 

The Sommevoire furnaces of Mr. Duseune. 
Vestibule, No. 15). 

The Val d’Osne furnaces, belonging to the Val d’Osne 
Joint Stock Company. (Room I., No. 24). 

The Doubevant le Chateau charcoal furnaces of Mr. 
Berthelin. (Room III., No. 73). 

The Manois and Noncourt charcoal furnaces of Mr. 
Beurges. (Room I., No. 32). 

IV. The Franche-Comté Group.—This group, which re- 
presents the three departments of the old Franche-Comté, 
comprises more especially such furnaces as treat with char- 
coal the pisoolitic ores of that of the country, and 
manufacture dark grey pigs, refining in the open hearth with 
charcoal as fuel. There are only two coke-burning fur- 
naces, viz. : 

The Rans and Fraisans works, haenging to the Franche- 
Comté Iron Works Company. No. 28), which 
work the oolitic ores of Ougney, ht ne g wit = eae ores, 
and even with Mediterranean ores, for manufacturing coke 
castings of various qualities. 

The number of charcoal furnaces has greatly decreased 
since the substitution of the fine coke castings of Marseilles, 
and the south of France for the local castings in the open 
open hearth. Amongst others may be mentioned : 
= i ee Iron Works Company. (Room IL., 

o. 58). 

The Pesmes and Voley furnaces, the property of > 
ro pasa, Iron Works Company. (Room I., No. 28 
an 

The Icey-sur-Sadne furnaces, the property of M. de 
Buyer. (Room III., No. 22). 

V. Group of the Central Portion of France.—This 
group, which comprises the furnaces of the Departments | | 
of the Niévre, Cher, and Alléen, consists of coke and c’ 
furnaces, all "of which are more particularly en in the 
treatment of the pisoolitic ores of Berry, ied with a certain 
portion of hydrated ores of cretaceous rock, or of Jurassic 
rocks, or of Perigord ores, or else of Spanish ores imported 
from Bilbao or Carthagena. The coke used comes from the 
Commentry or Bezenet collieries. The charcoal iss ® serve 
for the manufacture of the so-called ‘‘ Be > in 
much esteem amongst farriers and carriage bui aon ” ‘The 
coke castings serve for mouldings as well as for the manu- 
facture of ordinary iron, superior iron, and Bessemer and 
Martin-Siemens steel, whenever the castings proceed from 
a fusion containing a "considerable Rogge 4 of fo ores. 

The only charcoal furnace he Exhibition is 
= Bigney Iron Works of (Room III. 

) 


The coke furnaces represented in the Exhibition are : 

The Montlugon and Torteron works, belonging to the 
Commentry and re aac Company (Extra Room 
of Class 43, No. 591); and 

The Rosiéres furnaces, the i od of the Rosiéres 
Joint Stock Company. (Room IIIL., No. 163). 

The important works at St. Jacques de ee and 
Commentry, belonging to the Chatillon and Commentry 
—_ Works Company, are not represented at the Exhi- 

ition. 

VI. Group of the North-West of France.—The author 
of this paper has comprised in the above group a certain 
number of works scattered over the north-western depart- 
ments of the country, and, according to their particular 
locality, employing English coke, as is the case with the 
Redon furnace, or Belgian coke, as used in the Moncors, 
Port Brillet, and other works ; ; or else the local charcoal, 
either pure or mixed with coke. The ores treated vary 
also according to the position of the works—some procuring 
their supplies from Spain, but the Scubont number treating 
the hydrated ores found in the neighbourhood in bearings, 
which, however, are on a limited Two or three 
furnaces employ sornes, or ancient scoriw, abounding in 
heaps in the Departments of the Eure, and of the Eure Sal 
Loire. The number of these works has, however, greatly 
diminished of late years. M. D’Albon’s furnaces, in the 
Department of the Eure, are at present extinguished. 
(See Extra Room XLIII., near the Military School, No. 


The works represented at the Exhibition are : 
The Redon coke furnaces of the Western Metallurgical 


(See Jena 


*. dhe nd 


Company (Room III., No. 108); and 
The mée charcoal furnaces of MM. Dnufilhol and 
Co. (Room III., No. 128), which turn ont cold blast cast- 


VIL. Perigord and Aveyron Groap.—tIn this are 
also comprised some charcoal fernncen, fen! Gene 
hematites and the hydrated iron of » and pro- 
ducing such castings as serve for the Sonbeiaes of 
tempered mouldings, or of puddled steel, or, finally, of 
iron. On the other hand, the e larger works treat 
with coke from the Aveyron and Abun coal districts, the 
oolitic ores of Montdalazac, or the os ores of the 
De ts of the Lot and Garonne. he Decazeville and 
Aubin furnaces also work the ores im; te from 
~~} Spain into steel castings, or castings for superior qualities 
of iron. 
The charcoal furnaces of this group represented in the 
_— are = Works, b ge teas 

uzorn Iron Wor! belongin, to M. Ans Jun. 

(Room III., No. 1 z: mene 
K,, » Savigune-Le ier Works of MM. Combescot and 
a (See Gallery of Machinery, Class 50, 


Aue works in which coke is burned as fuel, and which 
are represented at the Exhibition, are the followin 


The foun furnaces, the pro y of the Perigo ‘Metal. 
pany. (Room III. 127). 
he Brantqul furnaces, belong to the Tarn and 
Geneon M urgical — Room IIL., No. 119). 
ville and de 


S duameens the property of 
thes Avital Coal Compan: pany. m I., No. 42) ; and 
a... Aubin furnaces, belonging to the Orleans Railway 
Ce. (Room I., No. 41). 
Vv. Group of the. 4. of the Pyrenees and the 
Landes.—The furnaces in the Department of the Landes 
all use charcoal as fuel, in the treatment of the hydrated 
ores extracted on the ‘spot, or the brown manganiferous 
hematites imported from Bilbao, or the spathic iron of Irun 
(also of Spain). The castings ‘obtained from the 
are employed in the manufacture of tempered Speatlings, | eae 
or are intended for the French Navy for large guns 
—the resisting power of the metal in question excep- 
tional—or for puddled steel and fine iron, _™ charcoal as 
fuel. The like description applies also to the furnaces in 
the Department of the Pyrénées Orientales, which treat with 
charcoal fuel es * iron and soft ores. in the Depart- 
ment of the Ariége thre are three furnaces chiefly employed 
in the treatment of the etic ores of mA gay and 
the brown hematites of Vic-dessos (Ranci¢), with coke 
from Carmden or 


Several works employing vegetable fuel are resented 
at the en ishibion of 1878. For examp 
The Beaulac of M. E. Darquey. (See Room 


III., No. 108). 
The meee at Ponteux, belonging to M. Pidoux. 
= Sean ap hi f M. Alex 
e furnaces at yre, the property o: . . 
(Room IV., No. 
ie cam furnaces of M. Ch. Boulart: (Room L., 
0 
The furnaces at Buglose, belonging to the Buglose Com- 
pany. (See Room I., 0. 34). 

The Rica furnaces of M. Latapie. (Room III., No. 115). 
The Larran furnaces of MM. Jacob Holtzer and Co. 
Room I., No. 27). 

Bly Kant furnaces are those . the Ariége Metal- 
pany, at Tarascon and Foix, Berdoulet and 
St. Antoine. (See Room I., No. 43.) 
The objects exhibited by M. Goddart (Room VI., No. 
420) will enable visitors to form an idea of the ores of the 
Vic-dessos district ; those a by M. Wickersheimer 
(Room VI., No. 436), and by M. Philippart (Room VI, 
No. 426), displa the ores of the Pyrénées Orientales. 

IX. Group of the Departments of the Loire and Rhone. 
—This group comprises the numerous Brgagers fed by the 
Loire and Sa6ne and Loire coal distri and it is the 
most important of all. The furnaces os Call using coke as 
fuel) consume a certain quantity of native ore, but, toa 
much larger extent, Mediterranean ore, im rted into 
France [from ria, Italy,’and Spain. In t t works 
are man ordinary castings for gps and 
quitiios. os and finer sorts for iron of superior quality, and 

Bessemer and -Siemens steel, works, with or 
manganese naroitantes (?), &c. All the with one 
or two exceptions, are represented at Exhibition. 
The following is an enumeration : 

The Creusdt Works (see S Extra Room), in which 
MM. Schneider and Co. e use of the oolitic ores of 
Mazenay, of the pyritic pisoolitic ores of Berry, of the 
spathic ores of the Alps, and at the same time of the _ 
y os ores of Mokta el Hadid, of the Isle of Elba and 


fhe Gare furnaces at Givors, belonging to the Marine 
and Railway Iron Works Company Coney the 1 Estings, | 700 
of M. Petin Gaudet), manufacture only 

from ores imported from Ital tly Alger, re Sean includ- 
ing the magnetic ores of St. Léon (Sardinia), the beds of 
which belong to the above-named company. (See Special 
Extra Room). 

The furnaces of the Houne Company at St. Chamond 
and Pouzin treat foreign ores, also mixed with their own 
red hematites of the Department of the Ardéche. (Room 


I., No. 29). 

"The furnaces ae a Soins (anew —. Etienne), Pouzin, 
and Lavoulte, on th ‘Company sonra the 
Terre Noire, oe ot 
similar mixtures of ores. Be 


The Firminy furnaces Com- 
pany (see Room No. 50 aoe ry treat- 
nent of the Mokta el 
The Chasse furnaces, se thn Denki of tiie Biden: - 
ing to the St. Etienne "Steel Company (Room I., No. ) 
also manufacture similar 


castings. 
or two works are not represented at the Exhibition, 


"The Givors foundry, of Messrs. de Larochette —e Co. 
for mo are chiefly man’ 





ings from Bilbao ores. 





b utente aciitie ovat of the Departments of the Ais seal 
Taide. Mediterranean ores 


The farnaces of MM. Hi Herel and Co., also at Givors, 
which manufacture similar articles. 

x. Grob et ie 2 the Alps.—The number of furnaces fed with 
the ores of _ hiny and Savoy is now singularly decreased. 


The writer of nly make mention of three, 
all represented at the Bshiiton, vi 


The Allevard furnaces belonging to MM. Charridre and 
Co., which treat Sthett exellent spathic ore with a mixture 
of coke pet cena, producing castings of Pps igh 
for the Martis-Stomens steel, as well 
steel and fine qualities of iron. (See Room Tit, No. 120) 

The Brignon furnaces (wood fuel), which use si x yma 
and produce castings for the man’ of natural steel 
by means of a semi-hearth. ( No. 82), 

‘a ig Hugon furnaces (wood taal)” (See VI, 


sarees » shane M. Balmain, fon met Aero 


well as in the 
XI. en of the South East.— All the furnaces of this 
gpa ae S08 wih one eet Se Se ee Som pg 
pe of the Toga works in Corsica, which use ¢ 
uw 


The enumeration i aie belong! follows : 

The Toga Wor! the Marine and Iron 
Works Company any (oe ye cpp Seo , which manufacture 
a castings ( taal fora from ore from the Isle of Elba, 


onrne st "Louis, a p peed only use exclusively 
the ore imported from Algeria, and rar gp for the 
manufacture of pes y su) 


. mally, as Faget 230 
Pine ‘Tan an Dangers €. igom No. 


ing to. the Terre Noire, Lavoulte, and aad Benger Com 

ordinary and castings for shoot ant 
superior qualtic of fou from imported ore, ae teal ond 
P of P ore, and ore from the locality of 
the works. (See S Extra Room. 
ucaire Works, belonging to the Chatillon = 
Commentry Iron Com; 
the Exhibition ; but also produce Bessemer aorta 
at som A by employing Algerian and Spanish ore. 


The writer terminates these notes. b: ing his 
excuses for not entering into farther Spt pe 


be only too happy to find that 
some little service to his Bnglish colleagues of the Institute. 





FOREIGN AND COLONIAL NOTES. 
Russian Oil Wells.—It is considered that oil wells near 
the shores of the Caspian Sea in Southern Russia are 
solipeqeel in th in the ee nas cena the que 


count; a 
The new Russian oil field is a nt out off reat the 
markets of the world e roundabout na 


tion of the Volga and the tobalé which reach 
Petersburg. About 400 miles of railway“across the land 
which separates the oman oF and the Black Seas would 
materially change the aspect of affairs. : 

German er —Germaty now possesses 336 mer- 
cantile steamers of an ngeregate | force of 50,603 horse 
power. 


Spanish Pyrites.—The of pyrites from 
Huelva rose in 1876 to 329, The corresponding 
exports in 1872 were 261,373 + dace 

Asturian Coal.—The Spanish Government poogenss Se to 
*. Asturian coal in future » for the 8 h na "Made 

coal has been yo analysed by Mh Gas om 
pany, and has favourab! pane ae ag 
Asturian coal mines eishea 400, eas of 1877 


Austrian Iron.—The production of pig iron in Austria 

ing profusion of 1875 455207 tons of 1874, 480,858 
was 

rom 458 tons; of 1872, £6, 614 tons; of 

ie71 * {24,606 tons ; and of 1870, 402,958 tons, The pro- 

duction of 1877 has not yet been made public. 


Another Mississippi Bridge, serge are being mate 
in the Mississippi at Clinton, In , with a view to the 
erection of a new railway and wagon bridge. 


Russian Iron Making.—In 1875 iron and steel were 
made in Russia as follows: Pig and cast iron 420,484 tons ; 
et iron, 299,032 tons ; and steel, 12,730 tons. ‘The 
g totals for 1874 were : and cast iron, 
bol tons wrought iron, 289,839 tons; and steel, 
5 
Siberian Railways.—The locomotive has crossed the 
Ural Mountains into Siberia, the —' — in that 
7 having pony opened between P 


ony rere oe | -_ beyond reg intter point 


A viewing my i —In - peo SS section of 


Philadelphia the Palmer-street — is now being built. 

It is 5 ft. in diameter, 4328 ft. i h, and it runs from 

and Harrison-streets, -street, to the 

Delaware river. It has already com from the 

ee ee ot potist “i Pag Nai, Sag 

e particular! Kensington near en- 

, where, after heavy rains, the water has 

ae ed the streets, injuring , and impeding 
travel to a 





where castings 
(not to the exclusion, however, of pigs for veining) my Giber 
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METALS. 
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ANTIMG SY Oa8 (per ton)— 
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Sb 200s, 48 xX 24 ..e.cecceeeseee 
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PUPSS .rorcessereesseceesecseeees 
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Calder, at Port Dundas... 
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Eglinton, ditto ne 200 


Garon, a Grengemoui 
Ditto, speciall 


Pree ety pode seeneeecece 


(The above all ‘dsiivorabie« alongside). 


Shro sods soeeeeres 
North Staffordshire ...... 
— Thorne ornaby pig. 
Ridsdale Nos, land 2 .., 
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” moat 
“ d bars 

noe pee a 

” ship ee eee 
SOOtD DALES sscsseccccceseonce 
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- bollsr rote 
Welsh atta aw 


” ” eee ceases 


© poller plates, 8. W 
i on 
Spanish  ecttennenecnlilinaed 


PuosrpHo0n Baonta— 





O08 OOF ne ree tOR eee 


quelinravas(; (per bottle) 
Sonar ( ton) — 
Old for re-mana- 
PAOCUTO oc ccecccceesencceees 


Spa.ter (per ton)— 
Silesian, ecccceees 

SP1ee@ SLAisan (per ton,— 
Best 


QOMMIOD nos ccsssereecneren ves 
om (per ton) — 





BORE ORS on, cre cseserensencee 

i — ble BHOAT ..,..00 
Biglish spring wa 
BUS ace seresccnsserseveese 
MAR ocosee.-serercnrsecsecseees 
essomer scceescecceces 
” CYTOD...reeccosseree 

” axles eeeeoccee ree 

” billets eee rec ereeees 

” ingots see cen eneree 











Bo om WO o~ Hew ab}seaot: 


once oab8sSast 


Sarteaceoons 
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enececeocee 


wn 
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~~o * eo” 


ecoceoo ooo: 








oo ecco 
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Seeuceoeo Ou 
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wn 


Seuwencocecce 
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PRICH LIst 


STHRL CASTINGS — Continued 8. 


Side cranks, cross heads, 
crane wheels, engine 
slides, &c... 

Tumbler bars. and ‘other 
castings for dredging 


PULPOBOS .., ..erseeserereee 
SWspisH [nom (Fo. b.) at 
Gottenburg — 


Bar POH6d..0--,-cesscsseceosee 
Tr " x (per ton) — 

Straits 00 oe pone 08000 000 008 cet 

Bi 000 sescee-cencceceosooeet 


English ingots 
English  FOMMOA......000er0000 





» PLATES (per ae 
Lo. oie ——— 
LZ. 9 — cevccccceccesseccones 

ZiNO (per ton) — 

Sheets, English ........000 

Wag, Fencing ........ et 

»» Telegraph (galvan 


COALS AND 
OOALS8 (per ton)— 
Barro 


eee ees eereesseseeseeeee 





Lancashire 
Meweastle and Durham... 








Ole VElADA ....cccrereneereseses 
Durham 





OILS, GREASE, ee 


OLLs (per COD) rcorrererreereneee 
Seal, DOWD ....c0scc000-++000 


ee ee eeeeecer 





hale, pale..... 
ty FOLMOW .ccccorssvesees 
te DEOWD ccosccccsseeees 
GQODG cco cccccosencscctotendesenstee 
PsTROLEUM— 

Fine (per a ceecesces 
” spirit... +008 000 000 COR bee 

i = i owt)— 


eceeroeceeres conennees 





PLoMeago (per cwt.)— 
Colon LUMP cicseeseseseree 





99 BABE... cee rceseeeseees 
RalLwar a - 
CW.) —B080'S ..00000000s 
Pritchard, , Ofer and Go. ‘s 





Resin (per cwt.)— 
AMNOTICAD ,,.....00esereseseeee 


| TALLOW (per cwt.) 
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8. American beef ......... 
BEEP ..ersese8 
Australian ao asia aeeesee 
St. Caan - eecees 
English, town ....... 
Bough, English eeeeee 





| Tarn—Stockholm (per bari.) 
wer " 





TURPENTINE—Spirit— 
American (casks) ..,....... 
WIPines, engine (per cwt.; 


CHEMICALS 
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uafortis (per 1b.) % 
Saiphurie acid (per | ib.) 
Sulpharic acid, brown .. 
Ammonia — Muriate (per. 


BOM)...ccocceccorcrscesce seseeces 


White, lump (per ewt.) ... 
Powdered (percwt.) ... 
BLeACHING a percwt 
Borax. ed (per cwt.) 
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Ro’ 
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LEAD, SaLTS, &0., (per owt) 
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— ‘th 
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OF MATHRIALS. 
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Manogany, &c. (per foot 
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Uedar, 
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Meme! crown fir timber - 
Damtaic 2nd .ss...eccesors seve 
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Pope 


Swedish mixed’ 
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TIMBER, DEALS &e. 
LIVERPOOL. 


WHOLESALE Pricgs OF TIMBER, DEALS, £0. 
OA. 
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Ping Timper (per cubic 











footstringmeasure) £8. 4. & 58, 
yellowsquare ., © 1 I © 2 
a Waney board eo19 e232 
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. ef o 
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©e°°0 seecoce 


CO4%OD anus 
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TOd....c0000.. 
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” eeeees 
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WEST HARTLEPOOL. 
(Per Petersburg standard.) £ s. 






” ” battens ,,,... 8 10 





” o batts.& boards 12 10 
” and ; ” " deals 4X9 noses IE 1§ 
” batts. & boards 10 15 
” 3rd ” ” deals, 4, 3, 2in. 9 15 
oop DORCOIS ....0000 - 81g 
” ” rds . seeee 


8 § 
” unsorted white? x 9in. 8 1 





CCOlSoom*o00C Cowon 
Sboeotooosoo 





” 3x9 1g © 
+e pa ” white } 10 § 
” ” x7 9 ° 
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eecolPoceemeoteocoeoco oF 


cooeotoo 










Swedish common red deals 


4x12 and 4x1l j.rcocree 8 §. 0 
(fer cabic foot.) 


Sundswall fr .....0.00cecse0e 0 O 10 of 
Oharge for labour 2s. per standard for deals, 


and 1s. 6d. per load for timber. 
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(Per Petersburg standard.) 


Hlaparanda unsorted red 































EA ott £6 @@6e@8 
Ditto battens... 10 § © ee°o 
Gefle Ist red deals ........, $ 2° @o00 
3 eeu 10 © © 8 0 O 
Wyburg Ist red battens - 1015 © 89 8 Oo 
Stockholm 2nd red battens 11 19 © © © o 
Tunadal 2nd red battems...9 15 © © © © 
free on railway trucks. 
LONDON, 
(rer Potesnbers santaed) £04 £58. 4. 
el SF atapecees wee ee 8 Oo 
i eo: esos? 
ee mee 
eoeoeumurs3é3s: 
ec wee . 
oo mre 
sorts sesseeuenee 7 2 9 9 0 0 
Norway battens, allsorts 5 0 © 8oee 
Swedish deals mixed ...11 © @ 12 0 © 
” ” g9escst9s9 8 Ce 
” ” 
- 7°00 810 6 
(Battens dvs. “jess than 
Finland deals ......00008 19 0 © I 10 © 
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* 2nd o on 10 - © 1310 0 
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” = oo 9 te @ .8 © © 
ows O10 0 7°00 
New Brunsvickspract 7°00 8 oo 
Ditto battens ... 610 © 710 0 
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U.S. pitch pine .........0: 9 0 09 12 10 0 
AMERICAN TIMBER—(per load) 
Red balding) (mixed and 
Soe ne yan $10 09 400 
Do. ter ka and spars 410 © § © © 
Yellow pine, large ww... § © @ § 10 0 
Ditto waney board ...... 4 090 § 0 0 
Ditto SMALL serrscesererroree § 15 89 § 08 O 
Pitch pine.,.... seotete- § 8 8 -9 86-0 
Oak, QUCDEC......c00.00000 4. § © 0 6 OO 
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isessessessecetecesesesevesene 3 19 9 410 @ 
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¥ chinery exhibited by Messrs, Hayward Tyler and| which, with chemists, was an easy matter. 
AERATED WATER MACHINERY. Co., of Upper Whitecross-street, London, at the | the seventeenth century the manufacture of al 
AurnouGH the manufacture of aérated water forms | Paris Exhibition. Our illustrations have been pre- | waters was largely practised 7 chemists both in 
one of the leading industries in the present day, penet from drawings of these exhibits, which have and France, although there does not appear 
but little is generally known of its history, and still placed at our disposal by Messrs. Hayward | to be any evidence that these waters were aérated. 
less perhaps of the highly scientific inery em- | Tyler and Co, In 1695, however, a chemist, Lemery by name, 
ployed in its production. In view of this, we pro- The manufacture of aérated waters was doubtless | describes mixtures similar to our seidlitz powders, 
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| whilst Hoffmann, another chemist of the same 
century, suggested the manufacture of mineral 
waters by mixing alkali and sulphuric acid in a 
closed bottle. The method of obtaining the “ fixed 
air” from the carbonates of magnesia and lime was 
ips some by Joseph Black about the same time. 
r. Joseph Priestly, who devoted considerable atten- 
tion to the study of “ fixed air,” appears to have been 
the first to impregnate water with it, which he 
originally did by pouring the water from one vessel 
to another in a stratum of carbonic acid gas which 
hung over the surface of fermenting liquors. Sub- 
sequently about the year 1767 he devised a method 
of impregnating water with carbonic acid derived 
from a mixture of chalk and sulphuric acid. About 
the same time also Dr. Bewley ne “ng to make arti- 
ficial mineral waters. Up to that time, however, the 
study of chemistry had been more or less i- 
mental, but it was now to occupy the position of an 
exact science owing to the discoveries of the great 
French chemist Lavoisier. It was he who definitely 
traced the characteristics of carbonic acid gas, and 
gave this name to that which had been previously 
se gd oe as “ fixed air.” ag ong su, ye 
AERATED WAIER MACHINERY AT THE PARIS EXHIBITION. CONSTRUCTED BY MESSRS. HAYWARD urther practical improvements the me 0 
TYLER AND CO., ENGINEERS, LONDON. preparing aérated waters, The last quarter of the 
eighteenth century may thus be re as the time 


pose to place before our readers a few particulars | an outcome of scientific investigation into the | from which dates the manufacture of aérated waters 
concerning the origin and growth of the trade, and | peculiar qualities of natural springs. The waters | upon a practical scale, although the honour of the 
then to describe and illustrate the machinery used | from these springs were found to contain a certain | invention appears to be divided between a number 
in the various stages of the manufacture of the | amount of “ fixed air” in addition to their mineral in- | of claimants. ‘ 

waters. And this we are led to do from having | gredients, and this ‘ fixed air” was in course of time | It is doubtful whether these inventors of the 
observed the very complete set of aérated water ma- | found to be carbonic acid gas, the production of | practical process—and among them we should name 
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Professor Bergman, a Swedish chemist, and Dr. 
Maquer, a French chemist—were the means of 
causing the manufacture of aérated water to become 
the subject of commercial enterprise in their time, 
either in England, Germany, or France. It would 
pear, however, that several years before the close 
of the eighteenth century, the manufacture of 
aérated water was extensively carried on in Geneva 
by MM. Gosse and Paul, whilst in 1799 M. Paul 
opened a factory in Paris, The invention of soda water 
appearsto be clearly traced to Mr. Andrew Thwaites, 
of Dublin, who made it at the end of the eighteenth 
century, and it was introduced to the public in the 
ear 1800 by Dr. Robert Percival. Messrs. A. and 
%. Thwaites have the reputation of being the oldest 
makers of aérated water in the United Kingdom. 
In 1807, Mr. H. Thompson patented a process for 
impregnating mineral water with aériform fluids, 
and two years later a Mr. Hamilton patented a 
machine which embodies most of the more important 
arts of the modern continuous process machines. 
Hamilton's machine was improved upon by Joseph 
Bramah, the inventor of the hydraulic press, and 
the resalt was the production of an apparatus, the 
principles of which are identical with those of all 
the continuous process machines now in use, the 
details alone having been a upon, After 
Bramah’s death, which occurred in 1814, his pupil, 
Mr. N. Russell, commenced ing these machines 
according to his master’s designs, and in this business 
he was afterwards joined by Mr. J. Briggs. On the 
death of Mr, R the business was taken by Mr. 
Hayward Tyler, who had the advantage of Mr. 
Briggs’ . Mr. Briggs still remains with 
the firm, who are the oldest existing makers of soda 
water machinery, . At the Paris Exhibition the firm 
are exhibiting one of their soda water machines 
which has been at work for forty years and is still 
in working order, Generally, they exhibit the ma- 
—— used in the various stages of manufacture of 
arated waters, that is, for the generation, purifica- 
tion, and storing of the gas; for aérating and 
bottling the waters and for washing the bottles. 
They also show a machine for making aérated 
waters on a new system, by which the atmospheric 
air is exhausted from the water before pumping 
in the carbonic acid gas, the operation being con- 
ducted continuously. Hitherto all makers have 
ignored the atmospheric air in the water, or such 
of them as saw the necessity of getting rid of it 
were obliged to adopt an intermittent process in 
which the aérated water was produced in batches, 
a very tedious and expensive system. All these 
modern improvements we shall now proceed to 
describe. 


Earty Sopa WaTEeR MACHINES. 


The early manufacturers of soda water in England 
used a large wooden cylinder, strongly bound with 
iron and capable of holding about 30 gallons. In 
the cylinder was an agitator, the spindle of which 
passed through a stuffing-box at one end. The soda 
solution was placed in the cylinder, the atmo- 
spheric air was pumped out, and the carbonic acid 
gas was then admitted from the holder. The 
quantity of gas required to aérate the soda solution 
was then compressed into the cylinder by a force- 
pump, the agitator being occasionally used. After a 
while the water was drawn off by the bottler, 
the contents of the cylinder constituting a batch, 
This system is of course considerably slower than 
that now generally adopted, and it was greatly im- 
proved upon Bramah’s continuous machine. 


| direction shown by the arrows. 


Messrs, Hayward Tyler and Co. in all their con- 
tinuous machines. 


THE MANUFACTURE OF THE GAS. 

The starting point in the manufacture of aérated 
waters is the production of the carbonic acid gas, 
which is generated in a strong cylindrical leaden 
vessel by the action of sulphuric acid upon whiting. 
The generator is placed in a horizontal position, and 
is carried on standards, as shown in end and side 
elevation at Figs. 1 and 2 of our engravings on 
page 287. The her gr J mixed with water is put 
into the generator A through a large aperture at 
the top, which is afterwards closed with a cap and 
screw, as shown. Inside the generator is an agi- 
tator or rouser for stirring up the whiting, this 
agitator consisting of a series of tinned gun-metal 
fans placed in an angular position, and secured by 
screws toacopperrod. This rod works in a stuffing- 
box at each end of the generator, one end of the rod 
being prolonged outside, and fitted with fast and 
loose driving pulleys. The fans can be unscrewed and 
removed through the aperture at the top of the 
generator if necessary, and the rod withdrawn with- 
out taking the generator to pieces. It will be ob- 
served that the agitator rod is placed out of the 
centre and nearer the bottom, the fans being always 
immersed in the whiting, which, when it settles, is 
effectually broken up, distributed, and thrown to 
the surface, On the top of the framing is a reser- 
voir B for the sulphuric acid, which is fed to the 
generator through an inverted syplion pipe, which 
opens into an intermediate leaden acid box:C. With 
this method of feeding there is no»possibility of 
bursting the generator, for if at any time'too much 
pressure’should be generated by over-feeding with 
the acid, the excess of pressure simply blows the 
acid back again into the box, which is covered in. 
As the gas is generated it passes away to the purifier 
and gasholder through the outlet-shown to the right 
on the top of the generator. At the bottom is an 
outlet covered by a slide valve through which the 
spent whiting is run out. 

The carbonic acid gas, generated in the manner 
we have described, may possibly contain a portion 
of the vapour of the acid or other impurity in a 
gaseous form, It may also with it some of 
theimpurities which get splashed into the pipes, so 
that purification is necessary. This is effected by 
washing the gas after the manner adopted in gas 
works. It is also considered desirable to pass the 
gas through a solution of an alkaline nature which 
will with certainty absorb any acid that may be 
present other than carbonic acid. For this purpose 
the purifiers shown in front and side view at Figs. 3 
and 4 are used. They are placed between the 
generator and the gasholder, but they may be placed 
between the latter and the machine; we have supposed 
the former arrangement, The apparatus consists 
of two earthenware vessels, each having a cover 
which fits with a close joint. In the interior of 
each vessel are several horizontal earthenware dia- 
phragms pierced with small holes, and between the dia- 
phragms are placed layers of broken marble, between 
the pieces of which the gas can pass freely upwards, 
although it is broken up into minute bubbles. The 
first washer contains the alkaline solution, and the 
| gas enters it through the pi on the left, as indicated 
| by the arrow, and is carried by a tube to the bottom 
‘of the vessel. It then rises upwards through the 
}solution, the marble, and the diaphragms, and 
‘escapes through the pipe to the second vessel in the 
This second 














This machine is so arranged as to admit of the purifier is arranged similarly to the first, but it is 


aérating and bottling going on continuously and 
simultaneously. ‘The pump is capable of producing 
any required pressure, and the gas and water are 
pumped together. There are regulating cocks for 
suppplying gas and water as fast as they are both 
drawn off, and the receiver or condenser is suffi- 
ciently strong to bear the required ure. The 
liquid in the condenser, moreover, is continuously 
agitated, which promotes the solution of the gas, 
The pump is the chief feature of this machine. 
The plunger works upwards and is kept tight by 
a cup leather placed in a gland at the bottom, the 
leather becoming tighter as the pressure increases. 
The water is at the bottom and the gas at the 
top, which is the _o relative order in which 
they should be delivered, as thereby there is no 
waste of gas by escape. In the older machines the 
pump was open at the top, and the valves were 
laced at the bottom, an arrangement carrying with 
it many obvious defects which Bramah remedied. 
The principle of Bramah’s pump is still adopted by 





filled with pure water instead of an alkaline solu- 
|tion. From it the gas passes away to the gasholder 
through a pipe of pure tin. The washers are filled 
with water through an opening in the cover seen at 
Fig. 4, a cock being provided at the side of the 
vessel at the level to which the water or the alkaline 
solution should be filled. At the bottom of each 
washer is a valve for running off the water when it 
has become foul. 

From the purifiers the carbonic acid gas passes to 
the gasholder, which is shown in elevation and plan 
at Figs. 5 and 6 of our engravings. This portion of 
the aérated water plant consists of a copper bell 
tinned inside, and suspended from three points, so as 
to allow of its rising and falling freely within a 
strong iron-bound oak vessel containing water. The 
bell is connected with three counterbalance weights 
by chains passing over pulleys. In the interior of 
the gasholder are two pipes, one for the admission, 
and the other for the emission of the gas. The 
admission pipe, after rising above the surface of the 











water, is returned down again, so that the yas must 
rise up through the water and be still further 
purified. The orifice of the emission pipe is above 
the surface of the water, and the gas passes away 


thence to the pump. 
(To be continued). 








aA 
CREUSOT. 
(Concluded from page 280). 

LEAVING the gun factory and mechanical work- 
shops, the members of the Iron and Steel Institute 
next proceeded to the steel works, being shown on 
their way the operation of tempering a large steel 
gun tube by dipping it in oil, the vessel containing 
the oil being kept cool by water flowing over its 
external surface. ‘The plant for the Bessemer and 
open-hearth processes is contained in a fine building 
(marked & in the plan of the works which we 
gave on page 275 of our last number), over 
600 ft. long by about 150 ft. wide, one end being 
devoted to the Bessemer converters and their 
adjuncts, and the other to the Siemens-Martin 
furnaces. There are three pairs of Bessemer con- 
verters of from 8 to 9 tons capacity, arranged in 
pairs in a row on one side of the building. The 
molten metal is brought direct from the blast fur- 
naces to the converters in ladles holding about 8-ton 
charges. After blowing three or four minutes it 
appears to be the practice at Creusdt to charge into 
the converter quite a considerable quantity of cold 
pig, the blowing being then resumed and carried out 
in the ordinary way. The ingot moulds are arranged 
in sunk pits after the fashion usual in this country, 
but the ingot cranes are not of the usual type, but 
are of a somewhat heavy pattern with wrought-iron 
box frames, The ingots appeared to be all 
single rail ingots of moderate size, and we did not 
notice any signs of group casting. 

The Siemens-Martin furnaces for the open hearth 
process are arranged in two rows, each furnace 
having a casting pit in front of it, and there being 
space between the casting pits for two lines of rails 
down the centre of the shop. Between these lines 
of rails again is a casting pit which is used in the 
way we shall explain further on. Some of the 
furnaces are of very large dimensions, being capable 
of working 15-ton charges. In the case of these 
large furnaces the arrangement is as follows: The 
casting pit in front is nearly circular, and contains a 
table which carries the ladle, and which can not 
only be raised and lowered but also rotated by hy- 
draulic power. This table serves either to carry 
ingot moulds or a ladle for receiving the charge. 
The charge when run from the furnace into the 
ladle can be raised until the table is level with the 
floor of the shop, when the ladle can be run off the 
table and by means of a turntable brought upon one of 
the lines of rails which we have mentioned as running 
down the central space. 

It follows from what we have just stated that a 
series of ladles, each containing its charge; can with 
ease be successively brought to the casting pit, which 
we have mentioned as being situated between the 
lines of rails. This pit is spanned by a cross line 
with turntables at each end, and by means of this a 
ladle can be brought directly over the pit from 
either of the longitudinal lines, 

Messrs. Schneider had been good enough to 
arrange for the casting of a 45-ton ingot in the 
presence of members of the Iron and Steel Institute, 
and the ease with which the operation was carried out 
showed to advantage the completeness of the 
arrangements. The ingot mould was placed in the 
casting pit immediately under the cross line already 
mentioned, and it was provided with two large gits 
or pouring holes led off one towards each side. A 
15-ton charge having been run from one of the 
furnaces, the ladle containing it was brought on to the 
cross line over the casting pit, and the teeming com- 
menced through one of the ‘“gits.’ A second 
similar ladle charged from a furnace on the other 
side of the shop was then also brought on to the 
cross road, but in a position over the other pouring 
hole of the ingot, and before the first ladle was ex- 
hausted, the pouring from this second ladle was 
commenced. ‘Lhe first ladle being empty, it was 
then run back out of the way, and a third ladle from 
a furnace on the same side of the shop as the first 
was brought into the position which the first had 
occupied, and pouring was commenced from it before 
the second ladle had become empty. 

Proceeding in this way, using ladles — from 
the opposite sides of the shop alternately, MM. 
Schneider have evidently the means of running 
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ingots of any size for which their furnaces will pro- 
vide the material, and it will be remembered that 
they exhibit at Paris the model of a 120-ton ingot 
cast in this way. The 120-ton ingot itself has been 
set up at Creusdt outside the steel works, where the 
visitors had an opportunity of examining it. 

At one end of the shop adjoining the Siemens- 
Martin furnaces are a pair of rotary puddling 
furnaces, which Messrs. Schneider have now had in 
operation about two years making puddled bloom 
for subsequent conversion into steel by the open 
hearth process, An example of one of these furnaces 
is shown by Messrs. Schneider amongst their ex- 
hibits at Paris, These furnaces have water jackets 
on Mr. Crampton’s system, the details of the 
arrangement for the inlet and exit of the water 
being, however, different to those employed by Mr. 
Crampton. The furnaces, notwithstanding they 
have now done a very considerable amount of work— 
over 10,000 tons of puddled blooms having been pro- 
duced from them—are in excellent condition, and the 
truth with which they run and the manner in which 
a good joint is maintained at the ends speak highly 
for the efficiency of Mr. Crampton’s system of con- 
struction. It was, we believe, originally proposed 
to work these furnaces with coal dust, but they have 
each been furnished with a grate at one end, this 
grate being contained in a circular chamber, and there 
being special provisions for the supply of air to the 
grate which could not be well explained without the 
aid of drawings. At the other or charging end a 
shifting flue piece is provided as in the Danks and 
Crampton furnaces. The mechanical details of 
Messrs. Schneider’s furnaces are exceedingly well 
designed, and their admirable condition forms a great 
contrast to that arrived at by some of the Danks 
furnaces after a much shorter period of work. 

The rotary puddling furnaces at Creusdt are 
worked with 9-cwt. charges, the metal being melted 
in a Siemens furnace, and charged into the revolver 
in a molten state. ‘Twelve charges per furnace are 
worked in a day of twelve hours, and the consump- 
tion of fuel is altogether 10.6 cwt. of coal per ton 
of iron, 6.6 cwt. per ton being consumed in the re- 
volver and 4 cwt. per ton in melting the iron in the 
Siemens furnace. Each furnace is provided at the 
middle of its length with a kind of transverse parti- 
tion, which at each revolution divides the charge 
into two. The charge is thus finally drawn in the 
form of two balls, weighing between 4 cwt. and 
5 ewt, each. 

The two pairs of blowing engines which supply 
the blast for the Bessemer process are contained in 
an engine-house, situated a short distance from the 
building containing the steel making plant. The 
engines are of the horizontal type, with the blowing 
cylinders in a line with and behind the steam cy- 
linders, The engines are coupled in pairs with the 
flywheel between them, and each pair has steam 
cylinders 47}in. in diameter and blowing cylinders 
59 in. in diameter, the stroke being 5 ft, 103 in. The 
distribution of the steam is effected by double-beat 
valves moved by cams, provision being made for 
varying the period of admission, The engines are 
worked with steam at 701lb. pressure, and are non- 
condensing, while at their normal speed of 21} re- 
volutions per minute each pair indicates about 650 
horse power. 

The blowing cylinders are fitted with the india- 
rubber strap or hoop valves originally introduced 
for this type of engine by Mr. Bessemer, a class of 
valve, however, which has generally been super- 
seded in this country on account of its non-dura- 
bility. The non-endurance of these valves is pro- 
bably due chiefly to the rapidity of their action and 
the heating of the blast, and in the case of the 
Creusét engines thesetwo destroying agencies appear 
to have been successfully combated in the first 
place by adopting a moderate speed for the engines, 
and in the second by the provision of copper cooling 
tubes of a flattened elliptical section traversed by a 
current of water, and placed around and close to 
the discharge valves. ‘Lhe air is conducted to the 
inlet valve casing by a pipe leading to the external 
air, 80 that the engines do not draw air from the 
engine-house. The engines were built at Creusét, 
and they are admirable specimens of workmanship. 

In the engine-room between the two pairs of 
engines is placed an apparatus of considerable 
interest, namely, an electrical recorder of the 
movements of the air and gas valves of the various 
Siemens furnaces in the adjacent steel works. By 
this apparatus a complete record is made (on the 
paper carried by a revolving drum) of each reversal 
of. the currents through the regenerators of the 


several furnaces, and an excellent check is thus 
maintained on the attention of those in charge. 
The apparatus promises to be a most useful one, 
and we have no doubt that it will be adopted at 
other works employing Siemens furnaces. 

From the steel works of which we have just been 

spenling, the visitors were, after an inspection of 
the adjoining laboratory, conducted to the depart- 
ment containing the tyre mills and large hammers, 
passing on their way the St. Pierre and St. Paul 
shafts (with their plant for crushing and screening 
coal), the offices of the administration, and the gas 
works, and arriving ultimately at the large building 
marked / on the plan of the works which we pub- 
lished on page 275 of our last number. The western 
end of this building is devoted to the tyre mills and 
to some exceedingly fine heavy tools for planing and 
drilling armour plates, &c., while the eastern end 
contains four large steam hammers, besides the new 
80-ton hammer, of which we shall have to speak 
presently. Amongst the special tools for dealing 
with armour ages we noticed a kind of giant saw 
for cutting the plates to size, this consisting of a 
large disc with cutters or teeth mounted around its 
periphery, and driven at a slow speed by worm 
gear. ‘The cutters are so fixed in the disc as to be 
able to pass through a very narrow cut, and they, of 
course, come into action successively, the plate to be 
trimmed being fed up to the ‘‘saw.” The tyre- 
finishing mill is of the pattern made by Messrs, 
Tannett, Walker, and Co., of Leeds, the drawings 
having been supplied by that firm, although the mill 
itself was made at Creusét. The tyre blooms are 
first forged under the hammer and punched, then 
forged as rings on an anvil of a saliebie form, then 
roughly rolled to section between the ae 
ends of a pair of horizontal rolls, and finally finishe 
in the tyre mill of which we have just been 
speaking. 
The four large hammers (the largest having 
a 28-ton head), which we have mentioned as 
being at the eastern end of the “> have double 
forked frames of very neat design, the shape being 
such that free access is got to the anvil at both 
sides as well as at front and back. The hammers 
are all single acting, and the heating furnaces are all 
gas furnaces of the Siemens type. e arrangements 
of cranes, &c., are excellent. 

At the extreme eastern end of the shop, or rather 
in a special annexe (marked m on our plan on 
page 275), is the magnificent 80-ton steam hammer, 
which Messrs. Schneider have recently erected, and 
of which they show a full-sized wooden model out- 
side their pavilion at the Paris Exhibition. This 
hammer of Messrs, Schneiders’ is by far the largest 
yet made, and its construction places Creusét ahead 
of all its competitors in its appliances for dealing 
with heavy forgings. The largest hammers pre- 
viously in existence were the 51-ton hammer at the 
Perm Steel Works (Russia), the 50-ton hammer at 
the Alexandrowski Steel Works, near St. Petersburg, 
and the 50-ton hammer at Messrs. Krupp’s Works, at 
Essen, while after these come the 35-ton hammer at 
Woolwich Arsenal, and the 25-ton hammer at Sir 
W. G. Armstrong and Co.’s Works, at Elswick. 

In Messrs. Schneiders’ large hammer the moving 
mass weighs 80,000 kilogrammes, or about 783 Eng- 
lish tons, while the maximum fall is 5 metres, or 
about 16ft. 5in. The hammer is single acting, and 
is worked with steam at 70 1b. pressure, while 
the diameter of the steam cylinder is 74.8 in. 
The other principal dimensions are as follows: 


ft. in. 
Diameter of piston rod éée be 5 - ae 
99 steam admission valve 
(Cornish eee hoe a. ee 1 14 
Diameter of exhaust valve (Cornish)... 1 6.1 
Width of tup between guides ... tbs 6 28 
»» _ between legs of hammer frame 24 7.3 
Clear height under lower cross-stay of “6 
h of bed-plate 41 4 
Width ral 19 8.2 
Height of standards... ab 4s 33 (7.5 
Length of syeane 7 see ins 19 8.2 
Total height from bottom of base plate 
to top of cylinder __... Pm o C10 
Height of anvil block ... sis & 18 4.5 
Depth of masonry below anvil block... 138 1.5 
Surface of — of anvil block... oa 4 aq. ft. 
” Pp ” ” ” 


The framing of the hammer consists of a pair of 
inclined legs of rectangular box section, having the 
guides for the tup bolted to their inner sides, these 
legs being connected at two points (namely, at the 
top and bottom of the guides) by massive wrought- 








iron plate cross-stays, while at the top they are 





bolted to a deep casting which forms the base of 
the cylinder. ch leg is cast in two pieces bolted 
together by external — The cylinder is also 
made in two pieces bolted together at the middle of 
its length. Each leg of the frame we should 
mention is forked at its lower end, so as not only to 
give greater stability but also to afford access to the 
anvil from the sides. The proportions and general 
design of the framing are excellent, and the whole 
structure looks thoroughly adapted to its work. 

In constructing the anvil block for the large 
hammer, Messrs. Schneider wisely de from 
the practice of making the block in one enormous 
casting as has been somewhat popular of late. In- 
stead of this they made the block in six layers, each 
(except the top one, which is in a single piece) con- 
sisting of two castings. The layers increase in thick- 
ness as they diminish in area from the base upwards, 
and the castings composing them are so shaped that 
each layer is firmly interlocked with those above 
and below it, the line of division of the two 
of one layer being at right angles to the division 
line in the next layer above andsoon. A wooden 
model clearly showing the construction of this anvil 
block was exhibited to the members of the Iron and 
Steel Institute on the occasion of their visit. 

The anvil block rests upon layers of oak timber 
making up a thickness of about 3 ft., this timber 
again resting on a bed of masonry in cement over 
13 ft. thick, which bears directly on the rock below. 
This bed of masonry extends not only under the 
anvil block, but under the whole area occupied by 
the hammer, it being carried up around the anvil- 
block to support the hammer itself, and the space 
between the maso and the anvil-block being 
packed with oak timber. It follows from the mode 
of construction adopted that in the event of any- 
thing going wrong with these foundations—a ‘most 
unlikely circumstance by the way—it would be quite 
possible to lift the anvil-block piece by piece, and to 
make the damage good, whereas if the block had been 
cast in one piece any settlement, if it did take place, 
would be very difficult to deal with. 

The weights of the various parts of the hammer 
are as follows :* 


Tons. 
—— piston and rod 80 
Cylinder ... isi ne 22 
seeps “ eo, = 
0 mer frame with guides ... 
bes ie iron cross stays ses 25 
Foundation plate ins ove bee tes 90 
Valves, valve gear, and miscellaneous ... 35 


Total weight of structure above ground 532 
Anvil and anvil block ... om os .. 750 


Total - 1282 


To serve this magnificent hammer four cranes 
have been erected, three of them being capable of 
lifting 100 tons each, while the fourth can deal with 
al of 160 tons. They are all of the revolving 
post class, with jibs formed of curved box girders, 
the part of each crane below the ground line being 
also a box girder of rectan section taperi 
from the ground level to the bottom, The weigh’ 
of each crane with its load is carried by a ring of 
live rollers at the ground level, the bottom of the 
crane post having a gudgeon taking lateral stress 
only, ‘The foundation plates of the cranes are con- 
nected to the foundation plate of the hammer as 
well as to the masonry, and the whole work has 
been carried out so as to make a thoroughly sound 
cg ay crane ree maximum radius o spumee 
the chain carrying the in passing over 
on a travelling carriage, which can be racked fn and 
out on railson the top of the jib. The height from 
the floor level to the top of these rails is 29 ft. 6 in., 
while from the floor level to the bottom pivot is 
27ft. Gin. The total weight of each 100-ton 
crane is 110 tons, while the 160-ton crane weighs 
140 tons. 

Each crane is actuated by a steam engine fixed to 
it, this engine having a pair of cylinders 10.24 in. in 
diameter with 11.8in stroke, the speed at which 
these engines are run being 250 revolutions per 
minute. The engines work not only the lifting, 
swinging, and g in and out motions, but also 
serve to turn over the forging, which is under mani- 
ee This operation is effected as follows: 

he forging rests as usual in a loop or bridle of 


* In giving these weights the ton has been taken as 
equal tothe French tonne of 1000 kilogrammés, or 2205 Ib. 
i involves a small error in the reduction, but inasmuch 








as these weights of large masses must necessarily be some- 
what approximate it was considered unadvisable to introduce 
fraction of tons in the quantities. 
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these arrangements were carried out—was brought 
to an appropriate conclusion. On their way to the 
station, however, the visitors were conducted 
through a workshop, where tables had been laid out 
with refreshments, and where each member was, just 
before leaving, presented with a handsome souvenir 
of Creusét, in the form of a small box containing a 
beautifully finished steel paper-weight of exceedingly 
neat design, engraved with the initials of the firm. 
But Messrs. Schneider’s care of their guests did not 
terminate with the distribution of these graceful 
presents, Conveyed by aspecial train from Creusét 
to Dijon, the members found that at this latter 
pe the large hall attached to the railway buffet 

been engaged by Messrs. Schneider, and here 
a dinner was served at 9 P.m., the chair being—in 
the absence of M. Henri Schneider—occupied by 
the President, Dr. Siemens. It is not our duty here 
to record after-dinner speeches, but a very sensible 
resolution, proposed by the President and unani- 
mously agreed to by the members after the dinner 
in question, deserves to be noticed. This resolution 
was to the effect that, as some slight acknowledge- 
ment of the handsome manner in which the Institute 
had been received by Messrs. Schneider, the members 
who had taken part in the excursion should present 
a donation to the hospital in connexion with the 
Creusét Works. The proposal met, as we have said, 
with unanimous approval, and a list being opened, 
rather over one-hundred guineas were subscribed 
for presentation to the hospital fund. 

e train which had conveyed the members from 
Creusét was by special arrangement, on the part of 
Messrs. Schneider, attached to that leaving Dijon at 
11.30 P.m., and punctually at 5.40 a.m. the next 
morning the members arrived in Paris, having de- 
voted thirty-one hours to an excursion which, as we 
have alowed said, is not likely to be forgotten by 
those who took part in it. 





METALLURGY AT THE PARIS 
EXHIBITION.—No. IV. 
Tae METALLURGY OF NICKEL—(continued). 

Dry Process.—When nickel is the only metal to 
be extracted from a matte, it is easy to obtain the 
oxide by thorough roasting. In the case of a speiss 
of simple composition, the oxide of nickel may be 
obtained in a similar way, only it is sometimes hard 
to get rid of all the arsenic, 

he desired result is obtained by adding charcoal 
to the calcined ore, and reducing the arsenic acid, 
that goes off as arsenious acid or as arsenic, An- 
other method employed for the same purpose, con- 
sists in adding nitrate of soda, A soluble arseniate 
is formed, that after the operation can be washed 
off without difficulty. 

If a speiss contains copper, it is generally treated 
for nickel without any attempt to separate the two 
metals, The copper is allowed to collect with the 
nickel, and the result obtained is an alloy that serves 
as an excellent basis for the manufacture of maille- 
chart. Antimony is not easily got rid of, for it has 
to follow the fate of the arsenic in the roasting pro- 
cess, 

Where cobalt exists in large quantities, a wet pro- 
cess of treatment is invariably adopted. Small 
percentages of cobalt can be separated from mattes 
or speiss in the shape of oxides or silicates, thanks 
to this metal’s strong affinity for oxygen. The 
silicate of cobalt is melted with sulphur or arsenic, 
and is reduced ; the result is a sulphide or an arsenic 
- cobalt, and a slag, obtained by the addition of a 

ux. 

In Norway and Sweden the mattes are simply 
calcined in reverberatory furnaces, adapted for the 
pu , with blasts to oxidise the sulphur. 

uagary.—At the Dobsina Works the speiss being 
reduced to powder, is roasted in a reverberatory 
furnace. hen it is sufficiently calcined, charcoal 
is added to reduce the arsenical compounds of oxygen. 

The product of this first roasting, containing still 
a portion of arsenic and of antisaony, is calcined a 
second time with the addition of 10 per cent. of car- 
bonate of soda, 5 per cent. of nitrate of soda, and 
10 per cent. of chloride of sodium. Antimony 
and arsenic partially escape as volatile chlorides, 
and what remains of these two substances is found 
to consist of soluble arseniates and antimoniates 
that are easily washed off. 

Mr. Badoureau describes the method in use at 
Schladming in 1867 for separating cobalt from a 
nickel speiss. The speiss being f in a reverbera- 


soda, and arseniate of soda, the slag is cleared away 
and quartz with white glass are added to form fresh 
slags. These are raked off, and the operation is 
repeated as long as the slags obtainedare black, that 
is, as long as they contain iron. 

As soon as the cobalt is oxidised, the slags are 
tinted blue. The temperature is then kept con- 
stant, and no fresh flux is employed. A thin scum 
is formed at the surface of the melted speiss, prin- 
cipally composed of oxides of cobalt and nickel, as 
well as of arseniate of cobalt. The cobalt is almost 
entirely got rid of by this means. 

The cobalt scum is composed of : 


Co 31 
Ni a 25 
Fi ‘ . 7 
e.. peo 17 
Aso* and Sio* 20 
‘ 100 
Whereas the refined product contains : 

Ni es ss oe se 57 
Co eee 2 
Fe vestiges 
Cu se 1 
As 40 
100 


This cobalt scum is about 8 per cent. or 10 per 
cent, of the melted speiss, and 80 cent. of re- 
fined product is obtained. To get rid of the arsenic 
the speiss is stamped and roasted in a reverberatory 
furnace. Part of the arsenic goes off as arsenious 
acid, and towards the end of the operation the 
addition of carbonate of soda and saltpetre trans- 
forms the metallic arseniate into an alkaline com- 
pound, easily washed off, and the oxide of nickel re- 
mains. 

Wet Process.—When a matte or speiss contains 
nickel, cobalt, iron, and copper, it is dissolved in 
hydro-chloric acid with addition of nitric and sul- 
phate acid, A speiss is always calcined first, but in 
the case of mattes this operation is sometimes 
dispensed with, so as to separate the sulphide of 
copper that is not dissolved. The drawback to this 
process is that a portion of the nickel and cobalt 
remains with the undissolved copper. Usually the 
matte is also calcined before being submitted to 
acids. In the case of a speiss, the arsenic is got rid 
of as much as possible during this preliminary 
roasting. We alluded to the means of attaining this 
object when describing the dry process. 

The roasted product being dissolved the metals 
contained are precipitated in suscession, The pro- 
cess is not an easy one, owing to the chemical 
similarity of the substances to be separated. When 
the percentage of iron is very great, it has some- 
times been found convenient to evaporate the liquid 
and to calcine the residue. In this case part of the 
iron is disposed of as a volatile chloride, and the re- 
mainder is oxidised, and becomes insoluble. 

When the metals have to be separated by precipi- 
tation carbonate of lime is added, in the first place, 
to precipitate the iron and part of the copper and 


arsenic. By means of chloride and carbonate of 
lime a sesquioxide of cobalt is in the next place ob- 
tained. The nickel and whatever copper remains in 


the solution, are precipitated by lime water, and 
the protoxide of nickel is the result. 
Birmingham.—From the scanty information we 
have been able to obtain, we conclude that before 
dissolving the speiss, it is here roasted until 
arsenious fumes cease to be evolved. Hot hydro- 
chloric acid is made use of to obtain a complete dis- 
solution, that is then diluted with water. he iron 
is peroxidised and precipitated. The clear liquor 
is then saturated with sulphuretted hydrogen, 
and again separated from the metallic precipitates 
obtained, The oxide of cobalt is then separated by 
addition of chloride of lime, and finally, the nickel 
oxide is precipitated by milk of lime, as mentioned 
above. 
Hungary.—At Dobsina the speiss is stamped and 
then completely calcined. M. Badoureau gives the 
following composition of a Dobsina speiss from the 
George Foundry : 


Ni . 37 
Co .. 13 
Ca. 2 
we « 9 
As 38 
Ss ° 1 

100 


The roasting is carried on in a reverberatory 





tory furnace, with addition quartz, carbonate of 


furnace, where 600 lb. of speiss is charged and cal- 





cined for 12 or 14 hours. Towards the end of the 
operation about 10 per cent. of sawdust or charcoal 
is added, to reduce the arsenic acid to arsenious acid 
and metallic arsenic. 

Sulphuric acid is mostly used to dissolve the 
calcined product. The liquor is heated to boiling 
point, and the iron se by addition of carbonate 
of lime. The sesquioxide of cobalt and protoxide 
of nickel are precipitated in succession. ‘I'he oxide 
of nickel is pressed ically in woollen bags 
that act as filters. It is then dried and calcined. 

The oxide of cobalt is also dried and heated in a 
reverberatory furnace. It is then reduced to fine 
powder and is ready for market, Most of it is pur- 
chased by the royal factories of Saxony. 

Metallic Nickel or Cubes of Nickel.—The oxide of 
nickel, whether prepared by the wet or dry process, 
is mixed in a pasty mass with about 5 per cent. of 
flour and alittle water. The mixture is heated in a 
frame into which it has been previously beaten, and 
it is then cut into cubes of about } in. square. These 
are placed in crucibles or in tubes, along with char- 
coal powder. They are heated to whiteness, at 
which temperature the oxide is reduced to metallic 
nickel, not only by the charcoal dust, but principally 
by the flour previously mixed with the pasty oxide. 
The metal is not melted, at most it slightly softens, 
so that the cubic shape is generally kept by the 
pieces obtained. 

The crucibles employed are of refractory clay, and 
are charged with 15 lb. to 18 lb. of oxide. As many 
as 40 are placed in the same.furnace, and thus one 
swage my yield from 500 lb. to 600 lb. of nickel. 

he crucibles are left for four days in the furnace, 
including the necessary ,time for charging, light- 
ing, &e. 

When cylinders are made use of they are also of 
refractory clay, and are placed vertically in a fur- 
nace, so that the flame may attain them on all sides. 
They are open at the top, and terminate at bottom 
in truncated cones projecting below the firebars, and 
through which the charge is removed. 

The following is the composition of cubes manu- 
factured in 1859, at Schladening, as given by the 
analysis of the Vienna Mint : 


Ni eve eee ion oe 88.40 
Co oe ose ose ove 7.00 
Ca ose eve _ 1.91 
Fi 0.82 
As ove ove oe oes oe see 0.64 
Sio® ... “ oes ove 1.03 


Nickel cubes shown at the Dobsina exhibit, were 
analysed in 1877 by Dr. Fresenius, at Wiesbaden, 
with the following result : 


Ni 94.63 
Co 0.17 
Cu 0.06 
As me sii oa pis bed 0.01 
Fi ove we a ne eco 0.22 
Cao Ax ae as ad 0.44 
Mgo 3.45 
Ss 0.20 
Sio* 1.00 

100.18 


Impurities in nickel affect its metallic properties 
in a great measure. ‘ They also alter the whiteness 
of its colour. One per thousand of arsenic is suffi- 
cient to render nickel brittle. Sulphur ought not 
to be tolerated in larger quantities than arsenic, for 
it stains the metal with.blue and black patches. 
Copper colours nickel yellow, but 10 per cent. of 
copper in the metal makes a capital basis for the 
manufacture of maillechart. Cobalt increases the 
whiteness of nickel and corrects the effect of a small 
quantity of copper. It also increases the hardness 
of nickel, and when over 6 per cent. renders it 
brittle. 

In our next article we shall describe some of the 
processes applied in the metallurgical treatment of 
the New Caledonian hydro-silicates of nickel. 








A DYNAMOMETER VAN. 

On pages 290 and 291 we give engravings showing 
general views of the van fitted up with apparatus for 
experiments on train resistances, which is exhibited at 
Paris by the Eastern Railway of France. In our next 
number we shall publish detailed illustrations of the 
fittings of this “van, of which we shall then also give a 
description. 








Tue Bexaran Coat Traps.—There has been some im- 
provement in the demand for coal in Belgium. This is 
due to some extent to a rather active demand on behalf of 
the sugar works, which are just commencing their opera- 





tions. There has been no advance in quotations. 
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OTTO’S GAS ENGINE. 
To THE EDITOR OF ENGINEERING. _ 

Srr, — Observing oe ae Lape gts pone in your 

mns respecting the consumption of gas by gas engines, 
oe it the pew be obtained by me, together with a 
French engineer, when testing an ‘‘ Eclipse’ gas engine, 
manufactured by Messrs. Louis Simon and Son, 
Nottingham, may be of some interest, as they present a re- 
markable coincidence with those obtained from the ‘‘ Otto”’ 
engine, although the two are very different in principle, 
the principle of the “‘ Eclipse” being the gradual combustion 
at each stroke, of a previously compressed mixture of gas 
and air, by passing it through a flame inside the working 

linder. ’ 

TT he surplus heat of combustion, instead of being a 
source of inconvenience, is utilised to generate steam 
which passes at the same time as the gaseous mixture into 
the working cylinder, where it is superheated, adding to 
the power, and protecting the cylinder. 
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The engine tried was a two-horse power nominal, having 
an 8 in. cylinder and a piston speed of 294 ft. The air pump 
was 6} in. in diameter, with a piston speed of 158.66 ft. 

Both cylinder and air pump are single-acting. 

T enclose original di ms of both cylinders, from the 
calculation of which (subtracting the resistance of the air 
pump) I deduced an indicated horse power of 4.64. 

The consumption of gas, taken from a 20-light meter, 
was 98 cubic feet, as the average of three hours, which 
gives 21.11 cubic feet per horse power per hour, including 
the supply of the constant flame. ; 

Yours obediently, 
CHARLES G. BEECHEY. 

84, Queen’s Walk, Nottingham. 








WATER-TUBE BOILERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—It is some years since you published an account of 
the failure of the s.s. Montana’s water-tube boilers. To 
that article I replied, differing very much from the able 
writer as to the cause of the failure of the tubes. The en- 
gineering mind is now gradually coming round to the 
tubulous system, and I am, therefore, much pleased with 
your leader on water-tube boilers, as it confirms the 
opinions I then expressed. 

Water-tube or tubulous boilers, as you are aware, 
although old are of recent introduction, and the transition 
from the ordinary large shell to that of small tubes 
was accomplished without much or even without any 
knowledge whatever of the internal forces caused by 
gencrating steam under different, but’what [ maintain a 
much better method. It is, therefore, not surprising that 
blunders arose, one of which your article explains in a very 
clear manner, without, however, proposing any remedy by 
which this might be obviated. 

I have given this subject considerable attention, and for 
several years past have had several tubulous boilers working 
most successfully, withouteven iencing any of the diffi- 
culties you apprehend will befall all sea-going tubulous 
boilers. But the question might be asked, what advan 
do the tubulous possess over those in ordinary use? 
answer will be better understood by asking another, What 
difficulties and imperfections do we labour under with the 
ordinary type of boiler? Have we not the danger of 
frequent and great explosions, can we comfortably increase 
our steam pressure above 100lb., can we get a higher 
evaporative efficiency, can we re more room in our 
furnaces for the more complete combustion of the fuel, can 
we get a better class of heating surface, can we get our 
tubes or furnace crowns to be self-scaling, &c.? Now, in 
answer to all these points my experience proves we have 
in the tubulous type a boiler far superior to those now in 
use, but to enter into all the merits claimed is not the 
object of this letter, but merely to discuss the pith of your 
leader concerning the amount of coal per square foot of 
fougote tubulous boilers would find it safe to consume 

All water-tube or tubulous boilers may be said to consist 
of a bundle of tubes containing water placed over a fire, 
and in this respect they are similar ; but to where they are 
connected at their ends, and the area of their jive 
openings, differ very much in the various styles of boilers. 





One style has but one end for the admission of water and 


the escape of steam, another has at both ends, 
but of a very small area compared with the internal capa- 
city and the heating surface of the tube, while the third 


system, of which I am an advocate, has openings equal to 
the internal diameter of the tube, whilst the heating surface 
is not sufficiently great to generate such an amount of steam 
under ordinary firing as to expel the water from the tube as 
it obviously must do with heavy firing in the case of the two 
former. ere the question put to some of our leading 
engineers, What would be the consequence were you to 
direct all the flame from, say, 18 square feet of firegrate 
consuming, say, 60lb. per square foot per hour against 
2-in- water tubes? nine out of ten would answer with a 
shake of the head ; yet there are such tubes in existence in 
the locomotives of our American cousins, and which you 
illustrated some twelve months ago. They run from ‘the 
tube plate a little below the tube to about way along 
the furnace crown. These tubes in a furnace e to 
such active combustion is a test which few materials would 
stand, and it fully demonstrates that water-tube boilers 
can be constructed to consume at least 25 lb.—the maximum 
of marine boilers—of coal per square foot hour. These 
tubes have a free inlet for the water, and a similar outlet 
for the steam. At what rate the water circulates through 
them I do not pretend to say; but I could not leave this 
problem in better handsthan your own for the enlightenment 
of ya perp — —— , 

e fact re wi is among engineers erally 
overlooked, Sod that is its specific heat. The Feat that 
would convert a given quantity of water into steam, is 
sufficient to reduce four or five times an equal weight of 
cast iron to a state of fusion. Of all liquids and solids 
water stands out the most prominent as the best absorber 
—so to speak—of heat betes and coupled with the con- 


tinual exchange of cai by the circulation, we have 
one means of resisting heat of which the most refractory 
substances have no equal. 

T am yours very tru 


pad Watt. 
174, Cleveland-street, Birkenhead, Oct. 2, 1878. 





THE RIDER VALVE GEAR, 
To THE EDITOR OF ENGINEERING. 

Srr,—With your permission, and as Mr. Rider’s Euro- 
pean agent for all his inventions, I to say in reply to 
9 W. A. K.” that Messrs. Ha; yler and Co., en- 
gineers, London, are now the only duly authorised licensees 
to make the Rider valve gear in all Europe, as —— 
stated in your description of the Rider engine, Se ber 27: 

The facts of the case are, Mr. Rider ori arranged 
with a party named Mochring to work his cut-off valve gear 
in Europe except Great Britain, but Mochring omitted to 
fulfil his agreement by never paying Rider a YF ae vk for 
royalty. I understand Mochring licensed P. Vandenker- 
chove, of Ghent, Belgium, and others on the Continent, to 
make the Rider cut-off, but Mr. Rider revoked his con- 
tract with Mochring for not fulfilling it, and notified all 
his (Mochring’s) sublicensees, including M. Vandenkerchove, 
to cease making his cut-off valve gear, and since then Mr. 
Rider has licensed Messrs. Hayward Tyler and Co., en- 
gineers, London, to make his cut-off valve gear for all 
Europe, and this firm now are the only parties in Europe 
duly authorised to make the Rider valve gear. 

October 10, 1878. M. Benson. 








IS THE POLLUTION OF THE THAMES 
CUMULATIVE? 
To THE EDITOR OF ENGINEERING. 

Srr, —I have read Sir Joseph Bazalgette’s letter, and 
am strongly reminded thereby of the old story of the astute 
solicitor, one of whose clients was defendant in an action where 
he had no defence. The defendant owed the plaintiff the 
money in law, in equity, and in honour. In this difficulty 
the astute solicitor instructed counsel not to attempt to 
answer any of the plantiff’s facts or arguments, but to 
confine himself to abusing the plaintiff’s attorney. 

There is some doubt as to the result, but t c 
belief is that the jury were so entirely thrown off the right 
scent that they gave a verdict for the;defendant. If so, I 
have always been of one that, on application for a new 
trial, the plaintiff would have got a rule, on the ground that 
the verdict was against the evidence. 


So in the case of ‘‘ Hope v. Barking and another,’’ if | This 


your readers have been thrown off the scent—I don’t mean 
a pun—by Sir Joseph’s letter, I think they will grant a 
new trial when I point out to them that however insignifi- 
cant a person I may be, and however great a mathematician 
Mr. Law may be, Sir Joseph’s letter does not in any way 
‘alter, vary, diminish, or affect,” as the lawyers say, 


y | the facts of the case, which remain precisely where I left 


them. 
As le og my treatment of Mr. Law’s , I confess 
that I known he was a mighty math ician, I should 
aeaiae ams at his ote a great saab teteatieh Cae 
nothing more amusing see a great speciali " 
by an accidental slip, some stupid ridiculous blunder in the 
rudiments of his own special subject. But no disrespect is 
shown to the great specialist in laughing, not at him, but 
at his accidental blunder. The way for him to stop the 
laugh is to join in it. The way for him to increase 
and to continue it is to deny the blunder and to get up 

upon stilts ! 
' am, Sir, your obedient marret. 


| ani Navy Club, October 6, 1878. 

P.8S.—I find, from the Saturday Review, that the nows- 

my last letter was in error 
the Metropolitan Board 


Horr. 


r from which I quoted in 


pa 
and that only seven members 


voted in favour of Mr. Richardson’s motion favouring the 
purification of the sewage. There are at all events seven 





general | commended that the 





members of the Board who have ideas of cleanliness, and 


who do not like their neighbours. This is, after 
aw i "Wiak acel cate over Inka atone oo 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH M heme 
The Quarterly Meeting of the North of England Iron 
Trade. — Yesterday there was a large attendance on 
’Change at Middlesbrough on the occasion of the quarterly 
meeting of the North of England Iron and Allied ; 
interest 


t 
The usual facilities for the exhibition of articles 
afforded and a few persons availed 


themselves of the opportunity of a cheap advertisement. 
Apart from this were two steel vail by side of which 


on a table was the following announcement : “ Steel rails 
of local iron bent under six blows of ten ewts. rising from 
6 ft. to 20 ft.’ As a matter of fact these rails have been 
made of Clarence pig iron Mr. Isaac Lowthian Bell’s 
process. As to the cost of production we have no 
information. Very eminent chemists and metallurgists 
are industriously studying this question, and it is felt that 
only a short time will elapse ere steel rails are made from 
Cleveland pig iron at a cost which will enable this district 
to take the foremost place in the world as a steel-making 
centre. That time of prosperity is anxiously hoped for. 
The recent failures, with political disturbances, 


had ~ oy F 3 cnecking business, Pg wt were — 
upon No. levelan a . 6d. mn. 
essrs. Connal and Co.’s oe Saiaaies h Hood on 


Tuesday at 66,900 tons, and their Glasgow stock amounted 
to 197,302 tons. Their f.o.b. warrants were quoted 
nominally at 38s. 9d. No. 3 net cash. 


The Cleveland Ironmasters’ Returns.—According to the 
Tronmasters’ Association returns for September there were 
165 blast furnaces connected with the Association, 95 of 
which were in operation, 70 being entirely idle. 

The Coal and Coke Trades.—All kinds of fuel can be had 
at low rates. 


Engineering and Shipbuilding.—On the Tyne and Tees 
there is not so much welt in t important industries. 

The Failures.—During the past few days, as might be 
efpected after the re women in Ginanee, amen have 
been circulated about the position of Middlesbrough firms. 
We have made diligent inquiry, and are glad to know that 
the rumours have no fo tion whatever. 


NOTES FROM SOUTH-WEST. 

The Severn Tunnel.—The works in connexion with the 
Severn Tunnel are being pushed forward now on both sides 
of the river. A drift 8 ft. square has been made under the 
bed of the ‘river for about two-thirds its width from the 
Monmouthshire side, and operations have now been com- 
menced on the Gloucestershire sh two shafts having 

le. 








ore 
been sunk, from which a ae will be driven to meet 
that from the Monmouthshire si When the tunnel is 
made, the 8 ft. way now being bored will be utilised for 
— purposes, as the level of the roadway will be 
above it. 


Tramway Extension in Bristol.—The Bristol Tramwa; 
Genean au sheet oeene Gs wers of extension which, 
if granted and carried out, complete the system for 
Bristol and neighbourhood. The additional lines proposed 
are (1) an extension from the Victoria Rooms to the nearest 
toll-house on Clifton S on Bridge ; (2) a ine from 
the Drawbridge to the railway station at the Hotwell ; (3) 
from the Drawbridge through the new Baldwin-street to 
the railway station, Templemeads, joining the Victoria- 
street tram ; (4a 


for which power is already obtained 
line from Old Market-street across St. Philip's Bridge to 
connect the eastern with the railway 


— 
terminus; and (5) to i ne 
Phippe 


ugh Thomas-street, 
n-street, and over Redcliff 


8 
t 
Hill 


Frome Water Supply.—At a of the Frome 
ly. Committee re- 


Local Board on Friday, the Water Su 
lans of the ord water supply 


scheme, p: by Mr. Tomlison, of Cam’ » be ap. 
: he Board, and that the clerk be 
orward them to the Local Government Board, with the 


necessary forms and particulars required, to obtain their 
sanction to a loan of 14,0001, for the sxeoution of the works. 
ap ape want seal tas Y Sates By ym 
who was presen 8 n 
works, with the estimate of cost. The following is the 
estimate: Completion of tal well, 1501. ; engines, 
boilers, and buildings, 2870l.; rising main, 552U. ; re- 
servoir, 1883/.; supply and distri! mains, sluices, and 
> PT ge 50871. 38 service pipes, 5001. ; contingencies, 
an ee 2 ones a) ee ee assess- 
ments, .; tenant’s compensa’ .; legal, pre- 
iminary, and mi eous expenses, 2651. ; total, 14,0001. 
Gas at Cheltenham.—Gas is to be reduced to 38. 7d. per 
1000 cubic feet to private consumers, at Cheltenham. 


Newport.—There is little improvement in trade. The 
prices of steam coal are no higher than they were three 
months since. Symptoms of movement in the iron trade are 

inning, however, to show ves. Aber- 
carn colliery is fully omategnt Spenihe Caer the old 
Abercarn pit. The same of coal is at the former 
asat the latter, and is in demand at season. The 
— of irou ore at Newport last week amounted to 
Se eee Se 2044 tons im the previous 
week. ' 


Railway Extension in the West.—On Monday the share- 
holders in the Brid Railway Company passed a re- 
solution em ing the directors to apply to Parliament 


for an Act to extend the line to Chard Road, and thus 
complete a direct route from Waterloo to the Lafd’s End. 
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GEARED PUMPING ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE DES FONDERIES ET FORGES DE L’HORME, NEAR ST. CHAMOND (LOIRE). 


(For Description, see the opposite Page.) 
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BONE 


MILL 


CONSTRUCTED BY THE SAVILE-STREET FOUNDRY COMPANY, ENGINEERS, SHEFFIELD, 





WE give above a perspective view of a new type of 
bone mill, which has lately been brought out: by the 
Savile-street Foundry Company, Limited, of Sheffield, 
and which includes several improvements. We also annex 
a detail view, showing the arrangement of driving gear 
employed in this mill. An objection to the use of diffe- 
rential gear as employed in previous bone mills by these 
makers, was its vertical position, as at each revolution 
the whole weight of the pinion of the gear, together with 
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the eccentric and tail lever, had to be lifted through a 
distance equal to the throw of the eccentric, and at the 
high speed of 160 revolutions, this produced a rather jerky 
motion. It was moreover impossible to balance the 
weight lifted, as the roll was driven by friction band and 
sheave, so that the relative position of the flywheel 
and differential gear were always changing. In the machine 
we now illustrate, however, this objection has been quite 
got over as follows: Referring to our detail view, it will be 
seen that the friction sheave B is keyed to the bottom roll 
or low-speed shaft. The internal differential toothed wheel 
C is mounted loosely thereon, but has two lugs through 
which bolts D engage the friction strapd!. By tightening 
this strap the wheel C becomes the driver of the 
roll shaft, and when anything harder than bones gets 
in the strap allows the roll to stand whilst it is itself 
driven round. The wheel with external teeth A is mounted 
loosely upon the eccentric E which is keyed to the high 
speed shaft, and the flywheel outside is also keyed to 
this shaft, but is balanced at the periphery F. The screen 
is suspended by light rods from the top and bottom of the 
machine, as shown in our engravings. The frame is a box- 








like casting all in one piece, and is without a single bolt 
in itfor any bearings. The rolls are made to expand by 
screws so that large bones may be roughly broken, and the 
rolls then be set up and the bones finely crushed. The 
rings of teeth are fastened in an improved manner, and can 
be slipped off and on ina few minutes, and being made to 
gauge will always fit without filing. Hard chilled shells 
can be put on instead of the toothed rings, so as to make 
the mill suitable for crushing coprolites, phosphates, &c. 





FOREIGN AND COLONIAL NOTES. 
Spanish Working Expenses.—The ratio of the working 
expenses to the traffic receipts on the Madrid, Saragossa, 
and Alicante Railway has very sensibly declined during the 
last ten years. In 1867 this ratio stood at 47.60 cent. ; 
in 1872 it had fallen to 34.15 per cent. ; in 1877 it stood at 
36.62 per cent. 


Victorian Railways.—An official return shows that 
there are now 931 miles of railway in operation in Victoria. 
re ons June 30, 1878, fe rough receipts — 

,135,7901. ; the wor! ex of the year were 592,4811. 
and the net receipts 548.5080 

Steel Rails on the Connecticut River Railroad.—It has 
been for the last 13 years the policy of the directors of the 
Connecticut River Railroad Company to lay down four miles 
of steel rails annually. On the 92 miles of main track 
554 miles have steel rails, or 62} per cent. of the whole 
distance. 

Coal in British Columbia.—The production of coal in 
British Columbia was 154,052 tons in 1877 against 
139,191 tons in 1876, showing an increase of nearl 
15,000 tons last year. The mines are on Vancouver Island. 
The coal of this island is held in high esteem for gas, 
steam, and household purposes. San Francisco is the 
principal market for its sale. 

New York Elevated Railroad.—Passenger trains have 
commenced running on the East Side New York Elevated 
Railroad between South Ferry station and the Grand 
Central Dep6t at Forty-second-street. 


Sompogieoninn Coal.—The uction of bo re 
sylvania is now reviving. eggrogate Pp uction 
August 17 this year amounted to 11,846,772 tons, as com- 
pared with 14,004,976 tons in the corresponding period of 
1877, showing a decrease of 2,158,204 tons this year. 





LONDON ASSOCIATION OF FoREMEN ENGINEERS AND 
DravGuTsMEN.—At the monthly meeting, held on 
Saturday, the 5th inst., Mr. Joseph Newton in the chair, 
Mr. Henry Hughes, A.1.C.E., was elected as an honorary, 
and Mr. J. J. Angus (of Messrs. Simpson’s, Pimlico), as an 
ordi member. Afterwards the chairman spoke at 
= and in feeling terms, as to the loss the Institution 

sustained by the death of Mr. John Penn, who was 
one of its most distinguished members and staunch friends 
He concluded by proposing that a letter of condolence to 


behalf of the Association. This was or ng 4 ‘ 
to afte? the p had been seconded by Mr. R. Vini- 
combe. Mr. William Turnbull next proceeded to read a 
a ae on the ‘‘ Continuons Coo and of 

jection Water for Locomotives U: eo 
well illustrated with diagrams, and followed 


Ch , R.N., described his most recent plans 
the eh Set eee Votes of thanks 
to Mr. Turnbull and the gallant officer brought the pro- 
ceedings to a close. 


ily should be forwarded to that lady on separa 





PAULSON’S PULSATING LUBRICATOR. 

WE subjoin an ving of new form of lubricator for 
steam engine cylinders designed and patented by Dr. 
Paulson, of Loughborough, and of the performance of 
which we have received very favourable accounts. The 
construction of the lubricator is very simple. The ap- 
paratus consists of a chamber for receiving the oil or 
tallow, this chamber communicating by a small .) 
with the cylinder or valve chest into which the lubricant 
has to be admitted. In the passage is placed a small 





ball valve as shown, this valve having a lift which is 
adjusted according to the requirements of the case, At 
each stroke of the engine there is a greater or less varia- 
tion of pressure on the underside of the valve, and the 
latter is thus made to “ beat” at each stroke, each time it 
lifts, allowing a small quantity of the lubricant to pase it. 
Of course the lubricator only acts when the engine is 
running, and there is thus no waste of lubricant. The ar- 
rangement is a very simple and promising one. 





GEARED PUMPING ENGINE. 

We publish this week in a double page engraving and 
in figures on page 294, general views of the double 
cylinder rotary geared pumping engine exhibited at Paris 
by the Compagnie des Fonderies et Forges de l’'Horme 
(near St, Chamond, Loire). We shall on a future oc- 
casion publish detail drawings both of the engine itself 
and of the pumps and pit-work connected with it. These 
we shall describe as we publish them; to-day we shall 
confine ourselves to giving the principal dimensions of the 
engine and pumps and some particulars as to their 
general arrangement and the work they are intended 
to do. 

The two steam cylinders A are each 15.75in. in diameter 


_| and 81.5 in. stroke. They are placed at a distance apart 


of 15 ft. 1.45 in. the two engines being completely 
te as to bedplate and framing, connected only b 
the flywheel shaft, which is thus driven simply from eac 
end, the flywheel being placed in the middle of its 
length. The flywheel shaft carries two pinions 31.5 in. in 
diameter, each of which drives a spur wheel Q, 126 in. in 
diameter (ratio 4:1), in one arm of which is fixed bend 
which works its pumps. Each engine bedplate is 
forward to support also the s of the counter- 
shaft, the plummer blocks being cast with the framing 
in each case. 


The working pins are placed opposite to each other, so 
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that one pump is always descending while the other 
is rising. They are connected by wrought-iron connect- 
ing rods to a crosshead working in guides 8, to which the 
pit-work T—also wrought-iron—is attached. A link 
from the crosshead connects it to the balance beam R, 
to the further end of which a counterweight is fixed. 
This is arranged to balance the pit-work with the plungers, 
&ec., as wellas Aalf the column of water, so that the 
work on the up and down strokes of the pumps is as 
far as possible equalised, At the Exhibition it has not 
been possible to put the balance beam in its place, nor, 
of course, to get the proper lift for the pumps. The 
arrangement shown in Figs. 3 and 4 has therefore been 
adopted in order to get artificially something like the 
intended resistance, Figs, 1 and 2 show the arrange- 
ment to be adopted with the engine in actual work. In 
the latter case each engine works a bucket pump of 
14.57 in. diameter at bottom of the lift, and an 
(inverted) force pump of 13,78 in. diameter above it. 
The stroke of both pumps is 59 in. The pair of engines 
is intended to lift 4,000 gallons of water per hour to a 
height of about 148 ft., the engine speed being 60 re 
volutions per minute, and the cut-off 15 per cent. of the 
stroke in each cylinder. The pumps can be worked at 
any spoed from 5 to 18 strokes per minute; the duty 
mentioned corresponds to a pump efficiency of 77.5 per 
cent. at the speed af 15 strokes per minute. 

We shall describe to-day, further, merely the arrange- 
ment of pumps shown in Figs. 3 and 4, reserving more 
extended description until we publish the detail draw- 
ings. The pumps shown in the figures mentioned and 
working at the Exhibition, are those intended for the 
engine, but in actual work they will be, as we have 
mentioned, 130 ft. or so below the engine, the pit- 
work and other arrangements shown in Figs. 1 and 2 
being at present replaced by a simple piston rod. The 
pumps are of the inverted plunger type, adopted to 
insure that the rods shall be always in tension. For the 
sake of better filling the pump, the branch from the 
valve box is ed at its top end, so that it is always 
filled from above. The suction valye draws merely 
from a sheet-iron reservoir placed beside it. The de- 
livery valve is placed right above the suction valve in 
the same box, which is shown enlarged in Fig. 6. The 
water is delivered through the air vessel into the hori- 
zontal pipe above, in which is a controlling valve box, 
shown pa ear in Fig. 5. When the clacks in the box 
are in the position shown, the water is simply delivered 
up the short stand-pipe, and allowed to fall back at 
once to the suction box. When, however, it is desired 
to work under any considerable head, the left-hand 
clack is lifted up, so as to close the opening of the 
stand ine, and the water passes through the second 
clack be ich acts as a reverse valve) towards the 
“accumulator” shown at the end of the pipe to the 
right. This is simply a loaded piston valve, the piston 
being 11.8 in. in diameter, and the weight 4730 lb., 
equivalent to about three atmospheres, The water when 
it has passed this valve simply falls back again into 
the pipe which supplies the suction tank. In this way 
an artificial resistance something like two-thirds of the 
intended working resistance of the pumps has been 
obtained, and indicator diagrams have been taken when 
working in this way. 

(To be continued.) 


NOTES FROM SOUTH YORKSHIRE. 


SHEFVYIELD, Wednesday. 

Gas Companies and the Electric Light.—There has 
been considerable excitement in Sheffield amongst the con- 
sumers of as to whether the electrie light can be em- 
ployed with advantage in the illumination of buildings 
where a large amount of light is required. The gas com- 
panys are much ‘“‘ moved”’ on the matter, and the question 
of economy is as yet a doubtful one. In London the 
question has eg pg — a in A 
great companies, but as yet few experimen ve n 
made in ths provinane- Notwithstanding adverse criticisms 
we hear that a trial will be made in the illumination of the 
interior of some of the public buildings of Sheffield, and 
though opinions for the present are t the adoption of 
the new tight, yet much will depend on the question of 
economy. heffield firms will in a few weeks make 
a t practical solution of this difficulty. Fuller’s Dye 
Works at Perth have adopted the electric light, as it is 
said it enables the workmen to see the colours better, and 
in Sheffield next week a game at football will be played 
on Brammall-lane Ground beneath the rays of the same 
apparatus. 

Sheffield Improvements.—The Town Council of the 
Borough of Sheffield are about to make application to the 
Tesal Government Board for their sanction of a loan of 








18,0001. to be borrowed on security of the general dis- 
trict rates for the of a site for, and the erection 
of, a hospital for reception of cases of infectious disease. 


The same authority will seek to borrow 5350/. for the 
geeveres of extending to the public the benefits of free 


Midland Institute of Mining Engineers.—A meeting of 
~ members of Lae institute ig yen = at Myce ae 
derman Carter, », the new -elected presiden' 
occupied the chair. The ahalman called attention to the 
irreparable loss which the institution had just sustained by 
of its founder, Mr. J. T. Woodhouse, of 


—— and another by Mr. Nerin, entitled ‘‘ Notes on a 
isit with the North of land Institute of Mining Engi- 
neers to some of the Collieries in the North of France.” 
Both papers were ordered to be printed, and the committee 
of the Institute, together with gentlemen and 
fessor Thorpe of the Yorkshire College, were instructed to 
report on the best. means of testing safety lamps before 
giving them to workmen. 

Water Engineering:—The extension of the Sheffield 
Water hag oe 4 Peron to Dore, a district about five 
miles from situated on very high land, has been 
Str, Ajusdiged Mie, betonh the eaanoes sorseenting. the 

r. an - nm, the eers representi 
com , in conjunction with Mr. Stileman, of London, on 
be of the Duke of Devonshire, who has promoted the 


were made, one at the end of main, near Hall, 
where the water rushed through a hose to the height 
of nearly 100 ft., and proved its power by knocking down a 
wall against which it was directed. ater wn from 
Redmines will now be distributed through the beantiful 
suburb of Dore. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The iron market, which 
was not opened last Wednesday, fear of a panic, 

was resumed as usual on Thursday. was a 
attendance of the trade, and a good deal of excitement was 
observable. From the opening, a largeamount of warrants 
were = mp vy A disturbed late in the ee: 
noon of the previous y from an unexpected supply 
of warrants being put forward for sale, as was alleged 
under Bank pressure, and which caused the unusually 
heavy decline of $d. per ton—the closing price that after- 
noon being 45s. 3d. cash. On Thursday the opening 
quotation was 9d. less—a serious fall in itself; but prices 
ed further to the extent at 1s. A recovery to the 
extent of 3d. was afterwards obtained, and prices closed at 
43s. 9d., the decline from Monday being 2s. 8d. The some- 
what panic-like condition which prevailed on Thursday was 
succeeded by a quieter tone on Friday, and a recovery of 
9d. was obtained, the market closing at its best point. 
The opening price in the forenoon was 43s. 10d., there was 
an improvement to 44s., and at the close there were buyers 
at the higher price, and sellers at 44s. 1jd. cash. Fairly 
extensive purchases continued to be made in the afternoon 
market up to 44s. 6d. cash, which was the price still ob- 
tainable at the close, sellers asking 1d. per ton more. There 
was also some demand for shipping brands. Confidence was 
a good deal restored on Friday, but the tone was still far 
from hopeful ; indeed, even much lower prices were freely 
spoken of as being probable; but, on the other hand, it 
was urged that if there were no further serious commercial 
disasters those expectations would be disappointed. Mon- 
day’s market brought out a still firmer feeling. The at- 
tendance was at both meetings, and business opened 
at an advance of 3d. per ton over last week’s closing quota- 
tion. A smart advance of another 6d. took place, but then 
came a relapse, and 3d. of the advance was lost, the fore- 
noon market closing at 45s. cash, which price was firmly 
held during the afternoon, and at the close of business 
buyers were offering that rate while sellers were asking 
45s. 1}d. for cash transactions. There was a strong feeling 
in the warrant market during the forenoon meeting yester- 
day. Holders of warrants started at an advance of 1}d., 
and at the close sellers were asking 45s. 6d., or an advance 
of 9d. over Monday’s rates. In the afternoon, however, a 
change of tone took place, ag - to rumours of failures ; 
and prices went steadily back, losing all but 1d. of the 
gain realised since Monday morning. The business re- 
ported was done at 45s. to 44s. 10}d. cash, and 45s. 3d. to pay 
45s. 1}d. onemonth. Atthe close there were sellers offer- 
ing iron at the lower quotations, and buyers willing to pay 
44g. 9d. and 45s. cash and one month rene a Phe 
market opened this morning with sellers at 44s. 9d. cash, 
but there was nothing done till 44s. 6d. cash was touched, 
after which a large amount of business was at 
44s. 4$d. to 44s. 8d. cash, and at 44s. 7d. to 44s. 10d. one 
month, sellers over at the close at the top prices. A good 
business was done in the afternoon at the forenoon closing 
ee It is worthy of being noticed that the last time when 
cotch pig iron was sold at 44s. was in August, 1852; but 
from January to April of that year the average price had 
n 36s. 3d., and for six months previous 38s. 64. Prior 
to the Western Bank disaster in 1857, prices were up to 
77s. 6d.; but after that event they fell to 51s. 3d. "rhe 
pew upon the iron — tight aay Bank —— has, 
so far, been comparatively slight ; but owing to the pre- 
oiing dulness of trade, and steady fall in prices to a very 
low ebb, only a small speculative in has been left. 
Taking the t twenty-one months, in Jani , 1877, the 
rates quo on the were from 57s. to 58s. ; 
February, from 55s. to 57s. In March they went down to 
53s. 6d., but recovered to 543. 6d. in July, and in August 
to 55s. 6d. A fairly steady decline thereafter set in, and 
the year closed at 52s. 6d., showing a -y on the year of 


months. During August there was a decline to 48s. 3d., 
and last month a further fall to 46s. 6d. took > i 
a total reduction on the nine months of 5s. 9d. per ton, or 
11s. 3d. on the year ann ips quantans. Ship iron is 
much de; in sympathy with warrants. a com- 
paratively small business is being done, though at the lower 
— prevailing ten or twelve days merchants were 
uying more freely. Iron continues to be sent into 
the public warrant stores, stock with Msssrs 
Connal 
tons, showing an increase for the w: 1386 tons. Last 
week’s shipments of pig iron from all Scotch ports amounted 
to 10,160 tons as 10,654 tons in the corresponding 


extension, and subscribed sraely Sentai its cost. Trials | th 


and ' 
and Co. up till last Friday evening stood at 196,924 a 


were only 90 blast furnaces in = the number at 
the same time last Fa being 87. Four were damped 
down at Calder Iron Works last week, on account of the 
men showing an indisposition to accept of the inevitable in 
regard to wages. The strike has since come to an end, and 
at least three of the furnaces have again been blown in. 
One has also been blown out at Gartsherrie Iron Works. 


Messrs. William Simons and Co.—Very much re is 
felt and expressed at the stop of the City of @ Ww 
Bank having brought about the failure of the well-known 
shipbuildi and ae firm of Messrs. William 
Simons and Co., London Works, Renfrew, with liabilities 
variously stated at from 25,0007. to 60,0001. A 
number of pan nay ey! were paid off last yoy & with- 
out warning, wages wrapper in case ri 

e pen tberene are ‘Suspended meantime.’’ The rane 
have been famous for the construction of dredgi 

lant, which has been sent to almost all parts of the world. 
There are at present three orders in hands—a hopper 
dredger for Australia, which has just been commenced ; a 
monster steam ferry-boat for the Mersey; and a large 
barge. There have been as many as 700 hands employed 
at one time by the firm, and there are still nearly 400 hands 
in the works. 


Scotch Mineral Royalties and Railway Rates.—It is 
reported that in consequence of the critical position of the 
Scotch iron trade, negotiations have been going on during 
the last few weeks between the ironmasters, on the one 
side, and the landlords and railway ——— on the other, 
with the view of arranging important reductions in royalties 
and fixed rents, and in railway charges for the conveyance 
of pigs and materials. It is satisfactory to be able to say 
that two of the large companies have intimated their inten- 
tion to agree to a reduction in rates provided the wages of 
the miners and workers are reduced, and some concessions 
are obtained from the landlords, and as several of the latter 
have now to make the reductions asked, the pro- 
bability is that the iron trade will almost immediately derive 
some substantial relief. The price of pig iron is now at a 
point which it has not reached for the last twenty-six years, 
and when the cost of production is considered, is lower than 
at any previous period. To the ironworkers this state of 
things is ruinous, but let us hope that by the timely con- 
cessions referred to the threatened extinction of the Scotch 
iron trade will be avoided. 


Shipbuilding Contracts.—Amidst the gloom which has 
so long prevailed over the shipbuilding trade in Greenock, 
it is gratifying to announce that Messrs. Caird and Co. 
have contracted to build and engine two steamers of 3300 
tons each for the'Peninsular and Oriental Steam Navigation 
Company. The same firm have also to supply 
two of the present fleet of the oe new boilers, &c. 
They have also contracted recently to build and engine a 
paddle steamer 190 ft. long by 20 ft. beam and 7 ft. draught 
of water. Her engifies will be on the illating principle, 
and will be about 400 horse power. She is for the South 
American coasting trade. A contract has likewise been 
lately entered into ty Messrs. Blackwood and Gordon, 
Port-Glasgow, with Messrs. Burrell and Son, of Glasgow, 
for the construction of a steamer of 1000 tons for their 
Mediterranean and East Indian line of steamers. Messrs. 
ye ye and Co., Merksworth, Paisley, have contracted 
to build two twin screw steamers—each 190 ft. by 28 ft. 6 in. 
by 14ft. 6in.—for a French firm, and an iron screw 
steamer of 700 tons for a Liverpool firm. They have at 
least eight vessels in course of construction, and may be 
said to be very well occupied with work. It may here be 
mentioned that the Peninsular and Oriental Company’s 
directors have arranged for the refitting of eight or ten of 
their steamers. 


The Late Mr. J. P. Smith, C.E.—Mauch regret has been 
caused by the death of Mr. J. P. Smith, C.E., of this city, 
who was for a considerable time in business as a consulting 
engineer, and held the office of to the Institution 
of Engineers and Shipbuilders in Scotland. Some six or 
seven years ore became the general m: r to Messrs. 
P. and W. ellan, of this city, engineers, bolt, nut, and 
rivet makers, bridge builders, &c., and eventually one of 
the partners of the firm. Mr. Smith, although a college- 
b engineer under the late Professor Rankine, never 
gave himself up much to the literature of his profession in 
the way of writing papers for the learned societies, but he 
was a thorough engineer, a skilful schemer, and an in- 
ventor. On one or two occasions he was a secretary of 
the Mechanical Section of the British Association, and 
when the joint meeting of the North of England Institute 
of Mining and Mechanical Engineers and the Scottish 
Institution of Engineers was held in Glasgow some years 
ago, he contributed much to the interest of the occasion by 
his zeal mo te ol pon a time vd “~ the wae of 
secretary on Na hilosophy in the Glasgow Mechanics 
Institution, and for a good Pe he was the scientific ad- 
bes in ~ er —_ yd extensive hon ee of > — 
of Breadalbane. Although he was apparently a man of grea 
physique, he was for two or three years in very poor health, 
and was m ‘ected with brain symptons. At his death 
Mr. Smith was between forty and fifty years of age. 





American Surp Canat.—A long-talked-of ship canal 
to connect Bay with Delaware Bay and 
shorten the water route from Baltimore to New York and 








the 4 
A was read by Mr. J. H. White on a contrivance for 
etleatine eanven te endless rege in underground engine 


week of last year. It is reported that on the 5th inst. there 
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THE THAMES CONSERVANCY AND THE 
METROPOLITAN BOARD. 

WE believe it may now be fully expected that the 
long-existing difference between the Metropolitan 
Board of Works and the Thames Conservancy in 
respect to the pollution and silting up of the river, 
as alleged to arise from the discharge of sewage at 
Barking and Crossness, may have a chance of being 
finally settled, so far as the facts of the case are 
concerned, Last Friday, Mr. Richardson, pursuant 
to notice, moved ‘‘ That it be referred to the Works 
and Purposes Committee to consider and report as 
to the correctness of the statements made that the 
water of the River Thames, where the unfortunate 
accident to the Princess Alice took place, was 
‘ poisonous,’ and ‘its taste and smell something it 
was impossible to describe,’ and whether such state 
of the water, if correctly described, arose from the 
main drai outfalls.” For the present, neglect- 
ing the observations of various speakers, we may 
state that the resolution was agreed to and accord- 
ingly passed. But Mr. Richardson did not stop 
here, On the principle of the proverb, “ Quid 
s'excuse s’accuse,” he proposed another resolution to 
the effect: ‘‘ That it be referred to the Works and 
General P Committee to consider and report 
whether the sewage discharged into the river at the 
Board's outfalls, could not, at a moderate cost, be so 
purified before its discharge as to render it innocuous 
and inoffensive as well as free from solid matter.” 
This resolution did not pass, for the members of the 
Board were rather too alive to their own interests to 
condemn themselves by their own votes. We do 
not blame them, for although they might feel in the 
wrong, it is not in human nature to out sponta- 
neously peccavi. At all events, Mr. Richardson ad- 
mitted that the effluvia created is now most disagree- 
able, although seemingly it was impossible to 
vent it. He desired that their engineer should be 

to inquire whether some moderate course 


could not be ado with a view of obviating 
the nuisance and evil complained of. Mr. Jackson, 
asa resident of Woolwich, stated that the smell 
arising from the river was most offensive. It had 
been over and over again indisputably ascertained 
that the sewage matter at Crossness and Barking 
settled in the place where the unfortunate accident 
occurred. 

We have then from the Board itself an admission 
of the truth of the statements we made from per- 
sonal observation on July 22 last, and described in 
our article on the Thames at page 71 ante. The 
very spot over which the Princess Alice was run 
down was then carefully investigated with respect to 
sewage deposit, and our readers, if they refer to 
several preceding volumes of ENGINEERING, will find 
articles on the same subject, generally in the month 
of August, in unison with the views we have re- 
cently expressed, and which Mr. Hope’s letters have 
abundantly confirmed, in our recent issues. 

We have fortunately before us various reports of 
the Thames Conservancy, Captain Calver’s report 
for the past year, Sir J. W. Bazalgette’s interim 


dia | 7eply, as addressed to the Standard last Januay 16, 


and other documentary matters tending to elucidate 
the question. To these we may add an intimate 
acquaintance with the Thames since 1855 in refe- 
rence to its pollution, consequently before and sub- 
sequent to the completion of the main drai 
scheme of the Metropolitan Board, We shall com- 
mence with the reports of the Thames Conservancy, 
quoting them verbatim, so that no mistake can be 
made as to their views. 

In the report for 1875, they state: “The annual 
survey made by the officers of the Conservators at 
the Barking and Crossness se outfalls in the 
months of May and June, 1875, shows an increase 
of mud deposit from the discharge of the sewage of 
the metropolis at these points.” Next, in 1876, 
they remark : “A careful survey of the state of the 
river near the great sewage outfalls at Barking and 
Crossness is made annually. The survey of 1876 
shows that the deposit still continnes, notwithstand- 
ing the great scouring effects of the floods in the winter, 
1875-6 ” (The italics are our own). Lastly, in the 
report for 1877, recently published, and to which 
we drew attention at page 179 ante, the Conservators 
remark: ‘‘ The annual surveys of the river, near the 

t sewage outfalls, at Barking and Crossness, 
sere shown that accretions are taking place in 
the river, both above and below these outlets, the 
Conservators deemed it desirable that the facts 
brought to light by these annual surveys, and by 
the analyses of materials taken from this part of the 
river should be thoroughly investigated. This in- 
— was intrusted to Captain Calver, R.N., F.R.S., 
or many years employed under the Hydrographical 
Department of the en and who has a —_ 
knowledge of the action of currents and ‘tides in 
tidal rivers and harbours.” The Conservators add 
that, ‘On the receipt of his report it was sent to 
the Metropolitan Board of Works, from whom the 
Conservators have quite recently (we believe in 
June) received a reply, which is now under con- 
sideration.” 

This is the case as it now stands on the of 
the Thames Conservancy. When Captain Calver’s 
report appeared; Sir J. W. Bazalgette sent to the 
Standard a categorical denial both of the facts and 
conclusions contained in that pic ey and endeavoured 
to reduce both to what he called an absurdity. It 
is not for us at present to enter into the official 
report of Sir J. W. Bazalgette, now in the hands of 
the Conservators, which we understand is to the 
same effect as the letter above alluded to. The 
question really is, What steps can be adopted 
to ascertain the extent of the evil, and what remedies 
are available for its removal ? 

So far ago as 1857 the possibility of the evils of the 
Thames as now existing were foretold. A report 
was presented in August of that year by Messrs. 
Simpson, Blackwell, and Captain Douglas Galton 
(who alone survives of the three engineers), which 
showed that the part of the river for the 
outfalls near Barking and Erith was full of eddies 
and shoals; that much of the sewage turned in 
during the ebb tide would hang about in slack 
sy potato very far ehave: Cet ealghed tx @he' poo 

ints ar above that assi as 
bable limit by float oe, made in the fir. 
way of the channel. woh nase et me om what 
has occurred, and is daily occurring, in the 
above Barking and Crossness? Abundant details of 
this wers given at page 71 ante, but scientific obser- 





vation is not necessary to prove the fact, for the 


most careless observer of the banks of the Thames 
at the points referred to, will be amply satisfied of 
the truth of such statements, It is certain that 
these deposits are annually on the increase, Year 
by # ype the population of London is increasing, and 
with it the sewage ; and consequently the volume of 
the latter is always also on the increase. 

Two plans of solving the di between the two 
Boards have been suggested, the peaneeeee of 
the Metropolitan Board Wy private. individuals, or 
preferably by the Thames Conservancy, for creating 
a nuisance; or the appointment of a Royal Com- 
mission, Let us examine the possible progress and 
result of each of these methods. 

As to any prosecution of the Metropolitan Board 
of Works on the part of a private individual, the 
idea, bearing in mind the possible expense of several 
thousands of pounds, becomes ridiculous. If such 
a prosecution were instituted, it is evident that the 
duty is incumbent on the Thames Conse . 
But the Metropolitan Board is so well 1 
entrenched, that it will be difficult to find out on 
what legal point an action could lie. It has been 
suggested that the creation of a public nuisance 
cannot be justified by an Act of Parliament. But 
we are almost afraid that the Metropolitan Board 
would easily get a Chancery jg egeaore to stop all 

roceedings, which they would be pretty sure to try 
for, from court to court, until a decision of the 
House of Lords was gained. Then of course would 
follow delay in the Court of Queen's Bench to which 
the case would be relegated. Two or three years 
delay would thus be gained by the Board, but lost 


by the Y ory 

Of Royal Commissions we have a dread. Timeo 
Danaos et dona ferentes. Two of the best of these 
have been dead failures in their results, viz., that of 
the Duke of Richmond’s on the Water Question and 
that of the Rivers Pollution, To each of these we 
are indebted for the collection of an immense 
amount of valuable information, and beyond that 
there has been no result. But a Commission on 
the Thames question would involve another practical 
difficulty. ould it be possible to find an engineer- 
ing or chemical authority, who has not already been 
compromised by, or at least been committed to, pre- 
viously expressed opinions, 

Here will lay the chief difficulty. The settlement 
of the question between the two Boards and the 
public will pene be of a double character 
in all its phases. Evidence will have to be given as 
to the mechanical and chemical conditions of the 
river, for as we shall presently show, they are of 
constantly varying character and involve a multi- 
tude of precautions to arrive at anything like accurate 
results, Some of the following conditions must be 
satisfied. 

We must first note that in taki pangs of 
sewage and sewage polluted rivers the y dis- 
charge varies so greatly, and even hourly, so that 
two diametrically opposite results may be arrived 
at according to the views of those who undertake 
that duty. ‘The Thames Conservancy and the 
Metropolitan Board of Works have thus issued 
reports, each of which may be true under the cir- 
cumstances chosen, and were yet each fallacious, A 
change of temperature d “the course of the 
day's trial, or the rise and fall of the barometer 
would vitiate all the so-called facts that might be 
obtained, so that if it were attempted to establish 
the fact of poi ning, alluded to in Mr. Hope's 
letter which we published at page 272 ante, 80 far as 
death ‘was ca‘ to many persons lost in the late 
disaster, the facts that were given in the evidence 
might entirely fail, simply because, since the date 
of the accident one of the two meteorological ele- 
ments to which we have just referred will have 
entirely disappeared, that is high temperature. 

' But ndently of this, premising that proper 
samples were Bre igs they will ne y be 
submitted to chemical analysis. Let us ask our 
chemical readers as poor d far we are he gs pocd at 
curately determining the sewage-poisoning elemen 
of the es. Some time Professor Frank- 
et oe Ve memory) in one of the Rivers 
Pollution reports, og brag bas was no test but 
the physiological. tyro in chemistry can accu- 
solidly Seattihe the amount of sulphuretted hy- 
drogen in water, but as we have already shown at 
page 71 ante, the state of the Thames at the date 

ere referred to, indicated a solution or suspension 
of vegetable matter, which evolves gases utterly in- 
determinable by chemical analysis. Even in regard 





to ‘the ‘anal f the metropolitan water supply 
seat merince existe Perhaps Mr. Hope may 
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remember that at one of the evening meetings of the 
first Conference of the Society of Arts, a “ lively’ 
discussion, not to say a personal one, occurred be- 
tween two well-known water analysts. Some years 

there were cited two cases in ENGINEERING, 
which came under our personal knowledge. We 
were shown reports of two eminent chemists on 
water sent to them for analysis. In one case the 
report stated that the water was absolutely unfit for 
domestic consumption, that is for drinking purposes, 
that being the chief object of decision. In the other 
report this water was stated to have been one of the 
best fcr that purpose! In the analysis of a certain 
sewage effluent a still greater discrepancy occurred. 
What dependence can therefore be placed on 
chemical analysis alone as a determinant of the state 
of the Thames. It cannot, even with the greatest 
care, exceed a general indication. 

The engineering evidence that might be offered in 
favour of either the Thames Conservancy or the 
Metropolitan Board would be equally liable to error. 
We need scarcely enter much into this subject. 
The exhaustive reports of Mr. Redman that have 
already appeared in our columns, the observations, 
reports, remarks, &c., of Sir J. W. Bazalgette, Mr. 
Law, Captain Calver, and others, show that the 
mechanical condition of the Thames deposit, whether 
suspended or deposited, may, like its chemical con- 
ditions, be twisted, like statistics, to any imaginable 

Ose. 

e suggest the following solution of the diffi- 
culty. Let the two Boards set aside their rivalry. 
Let them send out invitations to those who have 
had practical experience in sewage treatment and 
sewage deposit, whether as chemists or engineers. 
Give such ns encouragement to prosecute their 
researches for the benefit of the metropolis, and not 
specially for that of the Boards. The result would 
be eminently satisfactory to the public, and we 
should be glad to aid such a course so far as it laid 
in our power. 





CONTINUOUS BRAKES. 

An important paper on “Continuous Railway 
Brakes,” was recently read in the Salle des Con- 
ferences of the Trocadéro Palace, by M. Banderali, 
Engineer and Service Inspector on the Northern 
Raslway of France. A review of this paper will be 
the present condition of 
opinion amongst French railway engineers on the 
important subject of continuous brakes. It should 
be remembered that it is chietly due to the efforts of 
M. Banderali that the vacuum brake has been ex- 
perimented with upon the Northern Railway. At 
the commencement of the paper the author reviewed 
the causes which have gradually led to the necessity 
of adopting continuous brakes. With higher speeds 
and longer trains, the older system of mechanical 
chain brakes which could be applied only in grou 
of three or four carriages each, became inadmissible 
because imperfectly adapted to perform the work 
required, and although these systems are still in use 
upon some lines, it may be considered that they will 
soon become obsolete, and be replaced by other and 
more advanced systems. The need of efficient and 
reliable continuous brakes is now almost generally 
admitted wherever speeds are high and traffic any- 
thing but insignificant, and their importance is 
obvious from every point of view, whether for 
security, economy of working, and means of control 
from every portion of the.train. M. Banderali 
divided continuous brakes into four classes as 
follows: 1. Mechanical transmission brakes, 
worked by chain or otherwise; 2%. Hydraulic 
brakes ; 3. Electric brakes; 4. Air brakes, whether 
actuated by compressed air or vacuum. 

The author dismissed the second of these systems 
in a few words, remarking on the slowness and 
harshness of its action, and the inconveniences at- 
tending the use of a liquid which might freeze 
during the cold weather. o methods of working 
continuous brakes present themselves, the first by 
maintaining a constant effort to keep the brake 
blocks clear of the wheels, and only removing it at 
the moment of application, and the second by throw- 
ing on the brakes at any given moment by the ap- 

lication of a force already stored up or created at 
the time. Following up the classification of useful 
continuous brakes, M. derali divided them into 
two classes, automatic and non-automatic, and he 
then proceeded to describe in detail a type of each 
of the four classes given above, selecting for his 
examples: 1. Mechanical; The Becker chain brake, 


of interest, as indicati 


3. Electric; The Achard brake, 4. Atmospheric ; 





The Westinghouse automatic, and the Smith-Hardy 
vacuum brakes. 

The Becker chain brake is a modification and an 
improvement of the Heberlein. Itisautomatic, and 
the chain is, under normal conditions, in tension. 
When released a friction wheel comes in contact 
with the one wheel of the vehicle, and by the aid 
of levers the blocks are applied. The chief draw- 
back of this system is that the blocks are applied 
with a maximum intensity, and produce great 
wear, besides being ill-adapted for rapid stopping 
of the train. Moreover, the arrangemeut for keep- 
the chain in tension when the vehicles of the train 
are brought nearer together, although extremely 
ingenious, is complicated and liable to get out of 
order. The Achard brake resembles the Becker in 
its mode of action, electricity being used as the 
actuating force, and a much more rapid action being 
thereby secured. A similar inconvenience accom- 
panies this system, that of application with a maxi- 
mum and excessive force, producing skidding of the 
wheels, great wear, and not sufficiently rapid action. 
The Achard brake is not automatic, but it can be 
made so, if a great complication of detail be added 
toit, M. Banderali described in considerable detail 
the arrangement and mode of working of the West- 
inghouse automatic brake. He complimented the 
great ability shown by Mr. Westinghouse in its 
design and the skill and care with which every 
detail had been worked out, exactly to fill the pur- 
ne for which it was intended. The triple and 
eakage valves are said to be “ chefs-d’couvres of in- 
genuity, as well as the latest improvement—the re- 
duction valve, which entirely prevents all skidding 
of the wheels.” By means of this valve the pressure 
of the blocks against the wheels is exactly propor- 
tioned tothespeed. Summing up the advantages of 
this system, M. Banderali said that “it produced 
the most rapid stops of any system, and filled all the 
theoretical conditions required of continuous brakes,” 
As for the vacuum, its principle is old, dating from 
1860, when M. du Tremblay invented and patented 
it. ‘* Its action is slower than that of the Westing- 
house, and this drawback increases with the number 
of carriages in the train. It is not automatic, but, 
on the other hand, it is very simple, and wears well.” 
The modification introduced by Mr. Hardy has the 
object of making this brake automatic in its action. 

iM. Banderali then passed in favourable review 
the conditions required by the Board of Trade, and 
he suggested the following supplementary ones: (a) 
The various parts ought to be of simple construc- 
tion, and (4) easily understood by drivers and 
guards. (c) The force with which the brake ‘is 
applied should be easily graduated. (d) The brake 

ould be easily a and in all respects 
efficient on a train of 24 carriages. (e) The power 
which actuates the brakes should be always avail- 
able and ample. (/) Other things being satisfac- 
tory, the brake should be cheap in first cost, in 
maintenance, and in working. 

M. Banderali quoted the deductions recently made 
by M. Marié, who points out that a theoretically 
perfect brake should stop a train running at 38 and 
50 miles an hour respectively as follows : 


In bad weather 767 ft. and 1377 ft. 
In medium weather 99 ee 
In fine wea‘ = ial 259 ~=«(C,, pa 
Under the best conditions +“ 


From the foregoing summary of this paper it will 
be seen that M. Banderali, who has carefully studied 
the question, has arrived, as an unprejudiced en- 
ineer must arrive, at the conclusion that the 

estinghouse brake is the only one possessing all 
the requirements for railway traffic. His limited 
experience with the resuscitated Du Tremblay 
apparatus has not yet been sufficiently prolonged to 
convince him of the error of almost the only point 
he is enabled to advance in its favour—that it wears 
well. After a further acquaintance with it on the 
Northern he will undoubtedly have to admit, as 
others have done, that it does not wear well, but 
that, on the contrary, the rubber bags and couplings 
become quickly destroyed, and that the cost of 
maintenance is very high. In indorsing the recom- 
mendations of the Board of Trade, and in supple- 
menting them with conditions of his own, he empha- 
tically condemns the vacuum brake, for there is 
scarcely one of the more important conditions that 
apparatus can fulfil, indeed, in which it is not 
lamentably deficient, even when in working order, 
while its tendency to become useless without givin 
any intimation renders its employment an active — 
serious cause of danger, as illustrated many times, 





and most recently on the Great Northern Railway, 


to the chairman of the company, 
its introduction has imported “an alarming state of 
things” upon that line. Especially M. derali 
insists upon automatic action, a feature the Vacuum 
Brake Company has been vainly, we imagine, 
attempting to add to their system. We say vainly, 
because, while on the one hand, a Mr. Hardy has 
added his name and a so-called automatic apparatus 
to the Smith brake, the Vacuum Company is busily 
engaged in issuing feeble circulars, denying this 
very feature, and attempting to prove its uselessness. 
With the Board of Trade, all unprejudiced engi- 
neers, and common sense — to con, such an 
attempt to condemn that which they are unable to 
compass, will meet with but little attention, and we 
should not mention this circular here were it not 
for the fact that in it special reference is made to the 
condemnatory remarks of Colonel Duncombe recently 
commented upon in our columns, and delivered at 
the last general annual meeting of the Great 
Northern Railway Company. In the circular re- 
ferred to, these remarks were reproduced so altered 
as to convert a sweeping condemnation into harm- 
less nonsense. For our remarks upon this speech 
we refer our readers to page 180 of the current 
volume. With the Westinghouse brake already in 
extersive and efficient working on the Western 
Railway of France, and the chief Continental advo- 
cate of the vacuum system frankly and honourably 
admitting the great superiority of the automatic 
over the arrangement he has been the means of ex- 

rimentally introducing on the Northern line, there 
is little fear of our seeing a repetition in France of 
the prolonged and bitter opposition against the 
general adoption in England of the only system of 
railway brakes by the aid of which heavy and high- 
speed passenger traffic can be conducted with safety 


where, o— 





THE LAWS OF MOTION. 

A FEW weeks ago, in an article entitled ‘‘ A Three- 
Hundred ‘Ton Cannon Ball,” and more recently in 
an article on ‘*‘ Momentum and Moment,” we pointed 
out certain misconceptions which are sometimes 
entertained of the meaning and application io 
science of the two words forming the latter title, 
by those who have not had the advantage of 
a sound engineering education. We have been, 
throughout, careful to distinguish between a 
merely unconventional but self-consistent use of 
the words, and an ignorant misapplication of 
them in a way quite at variance with the order of 
nature and violating the essential principles of en- 
gineering science. Bourne and our correspondent 
“E. H,” and many other sound engineers, differ from 
us only conventionally, and their system is self- 
consistent and in harmony with the laws of motion. 
We have likewise received many letters on this sub- 
ject, and all our correspondents seem to be fully 
aware of the distinctions between the terms mo- 
mentum, moment, motion, energy, &c. We have 
been pleased to find such general accuracy of de- 
finition in our correspondents’ letters, and we were 
therefore surpri to see in our contemporary, 
The ineer, last week, such an article on ‘‘ The 
Laws of Motion,” as we cannot conceive to have 
been written by any one entitled to the name of 
‘* engineer” while in possession of his proper senses. 
In that article the author proposes ‘to place the 
theory of the laws of matter and motion before his 
readers in a somewhat novel and yet familiar light, 
feeling confident that if the student once imbues 
his mind with the idea he hopes to convey to him, 
he will find his subsequent progress much facilitated 
when he comes to read standard treatises on the sub- 
ject,” and the climax of that article is thus formulated 
in italics: ‘‘ Momentum represents the quantity of water 
in ajug. Energy the quantity of water and the time 
taken to empty the jug.” 
It seems to us a Teguedation to be called upon to 
deal with such an article calmly, as questions in 
science ought always to be considered. We have, 
however, ourselves, so much at stake in the mainte- 
nance of the respectability of English engineering 
periodical literature, that we cannot afford to allow 
that such a libel none the engineers of England 
should be published unblushingly in The Engineer 
and stand unchallenged by us. The article ought to 
be blackened out on the page by every engineer who 
would suppress pernicious literature. Although 
those who read this will not be misled by that 
article, it must not be forgotten how great an 
injury might be done by it to those who read 
it unwarned by previous training. This is our 





apology for dealing with the statements in that 
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article, in themselves otherwise not worthy of 
notice. 

Take the following extract from our contem- 

ry’s article as a specimen: “Again, mo- 

mentum and work are often confounded ; and very 
vague ideas are entertained as to the nature of work. 
We have seen it stated, for example, that in driving 

iles ‘the force of the blow’—by which we assume 
is meant work done on tlie pile—varies as the square 
of the velocity of the ram, Molesworth, we believe, 
fell into this error in some of the earlier editions of 
his ‘ Pocket-Book,’ but in the nineteenth edition, at 
all events, published in the present year, he gives 
the correct formula—force of blow=W >». In the 
words ‘force of blow’ we have an example of in- 
definite writing, and although his formula is right, 
the figures which he gives at page 85 have no 
meaning. For example, he gives the ‘ force of blow’ 
of a ram weighing 10 cwt., and falling 30 ft., as 
92 tons. Now, the velocity of a ram which has 
fallen freely 30 ft. is 44 ft. per second in round 
numbers, and the work in the ram= 44 x .5 = 22 foot- 
tons. If the pile descends 1 ft. at each blow, then 
the force exerted by the ram may be taken as equi- 
valent to a pressure of 22 tons exerted on the head 
of the pile. If it descended but an inch, the pres- 
sure would be twelve times as much, or 264 tons. 
If the pile moved through an infinitely small dis- 
tance, then would the force of the blow be infinitely 
great. We need not pursue this branch of the sub- 
ject further ; attempts to compare impacts with pres- 
sures always end in confusion of ideas.” 

If the reader who has “‘ Molesworth” at hand will 
open it at “‘ Pile Driving,” page 84 in the edition 
quoted, he will find a number of formule relating to 
pile driving. These are prepared for the use of men 
who have read up the subject, and who use the 
pocket-book now as only an aide mémoire. It ought 
to be so understood by any engineer, and emphati- 
cally so by those who write the articles in The Engi- 
meer. Reading page 85, The Engineer ought to re- 
member what from time to time has been said 
about pile-driving at the meetings of the Civil Engi- 
neers or Mechanical Engineers, and the words of 
Molesworth, although not so perspicuous as they 
might have been, would then be quite clear. While 
the energy momentarily transferred at the pile head 
is always equal to the accumulated work due to the 
falling weight, the work done on the soil, which is 
really the effective work, is practically much less, 
and according to the theory of Mr. W. Naylor and 
others, evolved from experiments in pile-driving, 
it is practically proportional to the momentum of 
the ram, not to its energy. On page 84, Moles- 
worth gives the pressure on the pile proportional to 
the square of the velocity of the ram at impact, and 
at page 85 he gives a formula for the effective work 
as theoretically proportional to the velocity simply. 
At page 266 of the Proceedings of the Institution of 
Mechanical Engineers for 1867, this theory is fully 
explained, Mr. Naylor there states that an instance 
of the inefficiency of « high fall and light ram was 
met with ‘‘in the construction of the Southampton 
docks, where the walls were built upon piles 
14 in, square, which had to be driven through a 
bed of stiff blue London clay. For the last por- 
tion of their length a ram one ton weight was 
employed with 20 ft, to 25 ft. fall, and, it was in- 
tended to drive piles home solid; but when nearly 
driven the whole length they began to stop going 
down, and although the top of each pile went down 
under each blow of the ram, it sprang back im- 
mediately after the blow, and the pile itself was 
driven no deeper into the ground, however long the 
work was continued. It was then found on making 
an excavation of one of the piles that about a couple 
of feet below the surface of the ground the solid 
timber was completely shivered in all directions in 
fine splinters. ‘To obviate this defect, a heavier ram 
was substituted of 24 tons weight, and the height 
of fall was reduced to 8 ft. or 10 ft., so that the 
power expended in working the machine remained 
exactly the same as before; but the difference in 
momentum now obtained changed what before had 
been a merely destructive blow into one which was 
really effective in driving the piles, and by means 
of this heavier ram the rest of the piles were driven 
solid into the ground with complete success. The mis- 
take of using too light a ram for driving piles was in 
fact only less absurd than attempting to perform the 
same operation by firing bullets from a musket.” 

We have admitted that the language of Moles- 
worth is apt to mislead a novice, and if The Engineer 
claims the shelter of that excuse, he is welcome to 
it, There is, however, no excuse in Molesworth for 





the statement made in our contemp that because 
a 10 cwt. ram moves with velocity 44 ft. per second, 
therefore ‘‘the work in the ram=44 x .6=22 foot- 
tons.” There are now to be had at 1s. each ex- 
cellent science primers, which would inform our 
contemporary that half a ton falling 30 ft. 
is only 15 foot-tons of energy, and it can do 
only 15 foot-tons of work. He seems to be 
frightened at the statement he makes that ‘If the 
pile moved through an infinitely small distance, then 
would the force of the blow be infinitely great.” He 
has forgotten the spring of the pile. The mean force 
of the ram upon the pile, in tons, is invariably the 
quotient obtained by dividing the foot-tons of 
energy in the ram by the movement of the pile 
head ; and evenif the pile had bottomed on rock that 
movement would not become infinitely small. 
“Molesworth” is a capital book for those who 
already understand all about what they are dealing 
with, but like the ‘‘British Pharmacopoia” it is not 
a book for novices. If in his quandary about pres- 
sures, the writer of the article in The Engineer 
should consult ‘‘ Molesworth,” he would find 
it all explained in two lines thus: ‘‘ Jmpulse is 
the force (say feet per second) multiplied by the 
time during which it acts,” an explanation which 
might by some be attributed to the printer’s devil, not 
to ** Molesworth,” and therefore only those who can 
read between the lines, as we are doing, can safely 
appealto ‘ Molesworth,” or indeed to any other 
vade-mecum. 

As a fabled king did on a certain occasion consult 
three not very respectable ladies, and from them ob- 
tained a spell which gave him courage to hang out his 
banners on the outward walls ; so our contemporary 
has been the ready dupe of a formula that palters 
with him in a double sense, that keeps the word of 
promise to the ear, and breaks it to his hope. 
Confident in that hope he has hung out new 
banners on his outward walls with legends never read 
before. Thus: 

‘Motion is not a condition of matter but an 

entity.” 
Matter and motion are alike indestructible; they 
can neither be added to nor taken away from, and 
there is just as much motion, and no more, now in 
the universe as there was at the beginning of all 
things.” 

«« Energy is the capacity for performing work in a 
given time.” 

‘¢'There is no inconsistency in writing momentum 
=Mo, and energy = Mv’.” 

‘¢ Momentum represents the quantity of water in 
a jug. Energy the quantity of water, and the time 

en to empty the jug.” 

“Work is the transference of motion from one 
body to another.” 

Let us hang them out and hang them up for warn- 
ings! ‘These are the formulated engineering prin- 
ciples of our remges “oy 2 The School Board 
ought to interfere. The two brothers who were 
associated in a lecturing tour on total abstinence, 
one speaking on temperance while the other ex- 
hibited himself as a melancholy example of the evil 
effects of drunkenness, both did good service in the 
cause, and on that — we are turning our con- 
temporary to profit in a way which we think he 
ought to be proud of, for the madness of these 
banner legends has all that delicate touch of simple in- 
genuousness which charms while it defies imitation. 

First as to quantity of motion. Engineering is a 
science of quantity, the word quantity being literal] 
‘* how-much-ness :” How much force? how mu 
energy ? how much motion? how much matter? how 
much time? how much ? how much strain? 
how much stress? are subjects of engineering 
inquiry. 

Quantities are not all entities; our contem- 
porary seems to be not aware of this possibility, 
and, because motion is defined quantitatively, he 
concludes that it must therefore be dealt with as a 
something uncreatable and indestructible, a some- 
thing to be measured by the quart or the pint. 

When the phenomenon under consideration is a 
body in motion, the “‘ quantity of motion” or the 
how-much-ness of motion means not the quantity 
of motion in the body, but of it, and if the preposi- 
tion in be used, it is to be understood as referring 
to the phenomenon fhe moving body. 

It is, however, improper to speak of the motion of 
a body as motion iz a ly, and we are not aware 
that any careful writer has ever adopted such a 
mode of expression, unless for the motions of the 
parts constituting the body. We know what it is 
that, looming in the horizon of The Engineer, is taken 





to be the entity and indestructibility of motion. He 
is confounding the motion of the universe with the 
motion in the universe. 

In a physical system, that is, a system conform- 
ing to the order of nature as that is now known to 
man, the quantity of motion in one absolute direc- 
tion differs from the quantity of motion in the 
exactly site direction by a constant amount. 
The sum of the motions in these opposite directions 
may, however, be increased equally to an infinite 
extent, may be doubled or trebled for as we 
know to the contrary. If, however, the bodies 
moving in ite directions are treated as one 
system, and if the motion in one direction be con- 
sidered positive, and motion in exactly the opposite 
direction be considered negative, the algebraic sum 
of the momenta in any line is constant, 

That which is constant is the motion in t to 
absolute space of the mean centre of the physical 
universe and the moments of inertia of all its parts 
about any axis through that centre in a fixed direc- 
tion, also in respect to absolute space. These are, 
however, not the ‘* motions” which form an element 
in physical quantities. These are merely metaphysical 
abstractions, and absolutely devoid of any physical 
influence. We introduce this remark not <a balou 
what the author of the article in The Engineer meant, 
but as explaining what it may have been that led 
him so far astray. Returning from metaphysics 
to the order of nature, let us with The Engineer refer 
to the results of collisions of inelastic bodies. 

Says our contemporary: ‘‘It will be seen from 
what we have written that the quantity of motion 
in a body is always proportionate to its mass M, 
and its velocity 7, and the work done none it 
in motion is measured by the same factors, in other 
words, doing work on a body simply means pour- 
ing motion into it. This motion will then be 
stored up in the body, and it is but a truism to 
say that the body cannot stop till all the motion 
has been withdrawn from it and poured into some- 
thing else. On this h esis again much that is 
now obscure becomes clear. For example, if one 
inelastic body is at rest and another of equal weight 
strikes it with a velocity of 10 ft, per second, then 
the two will—the proper conditions being present—go 
on together at the rate of 5 ft. persecond. Half the 
motion originally in the mo body is transferred 
to that with which it comes contact, and the 
whole quantity of motion in the two is just equal to 
what was before in one, no more and no less. If we 
take two jugs, each holding a quart, and havin 
filled one pour half its contents into the other, eac 
will contain a pint, In the same way the moving 
mass contained, let us say, a quart of motion. Then. 
after contact, each mass held a pint. If the velocity 
of the striking body be 20 ft., then the velocity of 
the two after im will be 10 ft, If, however, 
the bodies be perfectly elastic, then will the — 
body be brought to rest, while the body stru 
will move at the same velocity as that by 
the moving body at the moment of impact. Many 
problems in dynamics, which have much lexed 
the student, can be solved easily if he always 
deal with questions concerning the laws of motion 
as though motion were a fluid, which can be poured 
backwards and forwards, and transferred in various 
ways from one mass of matter to another.” 

Let the experiment be re in another way : 
let the two equal inelastic bodies be moving at 
equal velocities in exactly opposite directions, and 
the result of collision would be rest, no motion. 
Where now would be the “‘ water in the jug”? The 
Engineer says, ‘It is but a truism to say that the 
body cannot stop till all the motion has been with- 
drawn from it and poured into something else. On 
this hypothesis again much that is now obscure 
becomes clear.” the case we have supposed, we 
have both bodies ‘“ ” and no motion with- 
drawn from either. In this case, however, it may 
be expected by our contemporary that the collision 
would be poe mp. Pies to crack both jugs and 
allow the motion all to run out, and that this was 
what the author contemplated when he wrote the 
following : ‘It will be found useful to suppose that 
conditions may obtain under which motion may be 
manifested without the presence of matter.” The 
obscurity has indeed disappeared and the state- 
ments of the writer in our contemporary have 
become clear nonsense. 

The case just dealt with is an illustration of 
the disappearance of motion, but in every ex- 
plosion of gunpowder in a gun or otherwise we see 
also the creation of motion. Let two equal railway 





trains be moving in opposite directions with the 
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same velocity, the action of the tyres on the rails 
in the one case is equal and opposite to that of the 
other, so that the earth is not affected in its mo- 
mentum by the motion of the two trains. When 
these trains were started we had, therefore, acreation 
of motion, and it is only by assuming that the 
motion of the two trains constitutes what is really a 
state of rest for both, that the water-jug of our 
contemporary can hold water. We advise him, how- 
ever, to deal in something different from water, for 
he must have at least three quite distinct liquids, one 
for each of the three rectangular axes of space ; 
say, water, wine, and whisky. Naming the 
axes for convenience of reference—north - south 
water, east-west wine, up-down whisky —he 
must say that rest is the condition of being half- 
full of water, half-full of wine, half-full of whisky. 
Going north or east or up must be represented by 
being more than half-full of water, wine, or whisky. 
Going south or west or down must be represented 
by being less than half-full of these liquids. Motion 
in intermediate directions would in this way become 
wonderfully clear indeed, by our contemporary’s 
water-jug theory; we leave the solution to him 
when fe is in a state of rest, Our readers know 
very well that in the creation of easterly motion 
there must be simultaneously the same amount of 
westerly motion created, and if the source of these 
new motions has been northerly motion, the northerly 
motion resulting from a collision is not diminish 
by the creation of easterly and westerly motions. 
We have shown, we think, clearly enough that 
the article we are revising is not even an effusion of 
ignorance, but is the fusion of ignorance itself. As 
for the water-jug theory, we think we may claim 
to know a xeod eal more about his water-jug than 
its author himself. He seems to be unaware even 
of the necessity of variety in the drinks. 

In the disa ce of motion in the collision 
between two inelastic bodies which we have referred 
to above, what became of the energy which we know 
to be indestructible? It was transferred to the 
molecular vibrations of the mass, partly to the 
luminiferous ether, that is, it was transformed into 
heat and other transcendental forms of energy, for 
which the condition of motion is that the mass by 
the mean square of the velocity shall be constant. 

Bat says our contemporary: ‘‘ None of these 
statements appear to us to be sufficiently clear, 
and we venture to put them in a slightly different 
form. Energy is the capacity for performing work 
in a given time. . . . a body moving at a velocity 10 
cannot, by direct contact, impart a higher velocity 
than 10 to any other body however small.” 

These quotations show how The Engincer has been 
cungalted to modify the course of nature, because 
he was not engineer enough to understand how a 
body by direct contact can impart a higher velocity 
than it has to any other body however small, Let 
him put two pieces of thin glass together with a 
film of water between them, and then slowly move 
the | ae of glass closer together, and observe the 
rapidity with which the water film moves in the 
interstice, Asa child he must have observed this, 
the glass moving at velocity, say, lin. per minute, 
the water moving perhaps } ft. per second. He may 
say that he meant in the same direction, but if he so 
limits his statements, whatthen becomes of his relation 
between energy andtime? He here has confounded 
energy and power, two distinctly different terms. 

Our rene, The Engineer, actually states 
that energy=M v*, and evidently candidly believes 
that it isso, It is moment of momentum that is= 


M o*; energy = has As our article isone on the 


laws of motion we have not introduced the subject 
of potential energy. 

e must, however, now stop at this point for the 
resent, and as the one brother at the end of the 
ecture above referred to always thanked his ex- 

hibited brother for his valuable assistance, we now 
thank our ac tome for providing for us such a 
rich vein of delusions from which ‘ecturers on the 
laws of motion may draw many valuable illustrations 
of the fallacies which ignorant men who are not really 
engineers often construct to their own mystification. 





THE.LATE JOHN PENN. 

A FORTNIGHT since we had to announce with 
sincere regret the death of one of the oldest and most 
eminent of our ical engineers—Mr. John 
Penn—which took place at his ence, the Cedars, 
Lee, on the 23rd of September. The demands on our 
space then obliged us to make our notice very brief, 


ed | put it into operation. 


and have since obliged us to postpone until now 
placing before our readers a few of the most promi- 
nent facts connected with that gentleman’s long, 
useful, and honourable career. 

The late John Penn was born in 1805 at Green- 
wich, where his father had been established for 
many years in the business of a millwright and 
engineer, his special manufacture —. corn and 
flour mills. Mr. Penn was educated at Greenwich, 
and entered his father’s works at an early age, 
where he very rapidly developed considerable me- 
chanical genius. From the first Mr. Penn had a 


direct interest in the business, and may be said to have | this purpose. 


had the entire ment of the works for some 
years prior to the death of the elder Penn in 1843, 
when they came into his sole ion. His first 
production—or nearly so—on joining his father, was 
the well-known grasshopper engine, with one of 
which of six horse power he drove the machinery in 
his father’s shop, this being really the first engine 
fitted up for use at these works. He soon after- 
wards designed a table engine with a 10-in. vertical 
cylinder, which is in use at the Greenwich works 
at the present time. About the year 1826 Mr. 
Jacob Perkins designed his steam gun, which was 
made to the order of the French Government at 
Penn’s works, and had a wrought-iron rifled barrel 
of 3 in, calibre. This weapon Mr. Penn took to 
Paris, where he stayed for some months in order to 
Perhaps the earliest marine 
engines designed and built by Mr. Penn were those 
which were fitted on board the steamships Ipswich 
and Suffolk, which were built for traffic on the River 
Orwell. These engines, were of the beam type and 
of 40 horse power, and were reproduced with certain 
modifications in detail in four passenger boats which 
were built in 1835 for the river traffic between 
London and Greenwich. 

A few years later, namely, in 1838, Mr. Penn 
made the oscillating cylinder engine what it was 
not when it first came under his hand, but what it 
has ever since been and is now—a success. We 
believe the first — of this type was fitted in the 
Endeavour, which for a time plied between London 
and Richmond. It was found, however, that the 
oscillating system, as thus far developed, did not 
answer, but Mr, Penn, convinced that there was a 
good principle involved, grappled with the diffi- 
culties which beset the question, and to him is 
due the credit of having brought the oscillating 
engine into successful operation. This important 
stride in marine engineering did not escape the 
notice of the Admiralty, who, in 1844, had the 
engines of their yacht, the Black Eagle, taken 
out by Mr. Penn, and replaced by engines of the 
oscillating type of double their power, with tubular 
boilers. This he accomplished without taking up 
any space beyond that occupied by the previous 
engines and without any increase in weight. Mr. 
Penn went a voyage in the Black Eagle, the 
speed of which vessel was very.greatly improved 
by the change of engines. The success of the 
oscillating — in this ship led to the speedy 
adoption of this class of engines in several Govern- 
ment and other vessels, notably Her Majesty's yacht 
the Victoria and Albert, and the Great Britain 

The next progressive step taken by Mr. Penn in 
connexion with marine engineering was the introduc- 
tion of trunk engines into vessels of war, driven b 
screw propellers, where space had to be economised, 
and the engines located in as safe a position as pos- 
sible. In accomplishing this, Mr. Penn was again 
eminently successful, as the engines were kept low, 
and consequently in comparative safety, whilst the 
screws were driven direct. The first ships fitted on 
this system were the Arrogant and the Encounter, 
but so successful was the application that orders 
rapidly followed, and down to the present time Mr. 
Penn's firm has fitted 230 ships with trunk engines. 
These vessels range in size from gunboats of 20 horse 

wer to ships of the Sultan, the Hercules, and the 

eptune class, the engines of which have developed 
respectively 8629, 8528, and 8832 horse power, 
which are the largest indicated powers ever realised 
with a single pair of cylinders. Mr. Penn’s genius 
and skill as a mechanical engineer, backed as it was 
by the high class of work turned out from the factory 
at Greenwich, led to his firm being selected for the 
execution of a large amount of Government work. 
Altogether the firm has engined 735 vessels, repre- 
senting in the aggregate upwards of 500,000 actual 
horse power, and including the principal vessels of 
the British Royal Navy. During the early part of the 
Crimean War, ata moment when the resources of 
the Government establishments were severely taxed, 








Mr. Penn undertook on an emergency the fitting up 
of 97 — each with engines of 60 horse power. 
This he accomplished by the assistance of other 
leading engineering establishments whose aid he 
obtained, and by judicious arrangements. in the de- 
tails of so arduous an undertaking. 

Mr. Penn’s name has also become inseparably 
connected with another important. detail of marine 
engineering, namely, the sea-bearings of screw pro- 
pellers, Some five and twenty years since, in the 
early days of screw propulsion, very great difficulty 
was experienced in obtaining a suitable material for 
i The efficiency of the screw as a pro- 
poe had long since been established, but the proof 

been obtained in comparatively small vessels, 
and when its introduction was attempted in large 
ships a difficulty of a most serious c ter pre- 
sented itself, and screw propulsion stood in jeopardy 
of abandonment, The bearings were rapidly worn 
away, which was productive of an intolerable thump- 
ing noise and was attended with danger to the ship 
from fracture to the stern tube, besides the loosen- 
ing of the stern framing. Every kind of metal and 
metallic compound was tried without success, not 
one being found —— of withstanding the wear and 
tear of the screw shaft under water. At this juncture, 
however, Mr. Penn instituted an exhaustive series of 
experiments, which were carried out for him by Mr. 
Francis Pettit Smith, with various kinds of metal and 
wood, the results of which most conclusively pointed 
to the value of the application of lignum vite bear- 
ings to the screw shafts of steamers. In 1854, Mr. 
Penn patented this invention, which alone rendered 
pou e the application of the screw re eae to the 
argest class of ships moving at the highest speeds, 
It will doubtless be remembered by our readers that 
about twelve years since Mr, Penn’s patent was in- 
fringed by several ies, against all of whom Mr. 
Penn proceeded at law. After the first defeat of the 
defendants by Mr. Penn they proceeded from court 
to court contesting the validity of the patent but 
being overthrown in every instance, The first vessel 
fitted with the wood bearings of Mr. Penn was the 
Malacea, a screw corvette of 1700 tons and 200 
horse power, which had previously given serious 
trouble with her outer screw shaft bearings, wearing 
the metal away at the rate of 3}.0z. per hour. The 
wood bearings proved a thorough success, and after 
15,000 miles steaming were found to have become 
worn to the extent of j,nd of an inch only. The 
Himalaya was the next vessel fitted with wood bear- 
ings, others following soon after, and the introduc- 
tion of the system rapidly becoming general, thus 
establishing the practicability of screw propulsion. 

Mr. Penn was elected a member of the Institution 
of Mechanical Engineers in 1848, at which time the 
Institute could barely be said to have been formed. 
He occupied the chair of the Institution as its Pre- 
sident during the years 1858-59, and was a second 
time elected to that position for the years 1867-68. 
In 1856 he read a paper ‘‘ On Wood Bearings for 
Screw Propeller Shafts,” in which he communicated 
the results of the no age mo in that direction, to 
which we have already referred. Two years later 
he read'a second paper on the same subject in which 
he embodied the practical results of the application 
of the wood bearings. In 1859 Mr. Penn read a 
paper “ On the Application of Superheated Steam 
in Marine Engines.” Upon another occasion, during 
the same year, when a paper ‘‘ On the Construction 
of Steam Boilers,” by Mr. B. Goodfellow, of Hyde, 
was under discussion, Mr. Penn stated that he had 
two flued boilers which were constructed without 
using angle-irons in them, and which had been at 
work for the previous fifteen years and needed no 
repairs, thus showing how early he had been in the 
field with this class of construction in boilers. In 
1867, during the discussion on a paper by Mr.—now 
Sir George—Elliot upon the paying-out and picking- 
up machinery for the Great Eastern, Mr. Penn 
made some remarks _ the picking-up apparatus 
and the engines for driving it which had been 
constructed by him. Mr. Penn was elected an as- 
sociate of the Institution of Civil engineers in 1826 
and a member in 1845. He served as a member of 
Council during the years 1853 to. 1856 inclusive, 
but did not in any way contribute to the Proceed- 
ings of that Institute. In 1859 Mr. Penn was made 
a, Fellow of the Royal Society. In 1867 Mr. Penn 
was elected an Honorary Member of the Society of 
Engineers, J 

Mr. Penn married into the family of an engineer 
in 1847, his wife being the daughter.of Mr. William 
English, of Enfield, and by whom he had four sons 
and two daughters, who survive him. In 1872 he 
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took his two eldest sons into partnership, and re- 
tired from the more active duties of the business, 
retaining, however, a financial interest in it, and still 
taking some share in its management. In 1875 he 
retired absolutely from the firm, his two sons be- 
coming the heads of the establishment, His interest 
in engineering pursuits, however, did not cease, and 
to the last he was kept well informed on all points 
connected with his profession. He also took the 
deepest and most anxious interest in the doings and 
achievements of the firm. To the last he retained 
that clear judgment and fine perception of what 
was practicable in that branch of mechanics to which 
he had devoted himself, and which had essentially 
distinguished him through life. For some time 
before his death Mr. Penn had been in indifferent 
health, and on the 23rd ult. he passed away, leaving 
a name and a reputation which require no 
eulogium. 





THAMES TIDES. 

At the present time the following collection of 
historical data referring to Thames tides and floods 
may prove of interest. The series is commenced by 
the respective statements of two of the best living but 
notexactly harmonious authorities on the subject, Mr, 
J. B. Redman and Sir Joseph Bazalgette. The 


latter, it will be observed, has, in his evidence, | Y°@rs P 


repeated, almost verbally, extracts from Mr. Redman’s 
paper read before the Institution of Civil Engineers 
last year. 

**'The River Thames,”’ A Thames River (Prevention 
John Baldry Redman, of Floods) Bill, Committee 
Inst. C.E., read March 27, of House of Commons— 
1877, at the Institution of Mountstuart E. Grant Doff, 
Civil Engineers. Esq-, Chairman. The evi- 
dence of Sir J. Bazalgette, 
C.B., Memb. Inst. C.E., 
May 8, 1877. 

** T have ee ane extra- 
ordinary hi tides, com- 
mencing from the year 1099, 
and there is a record of the 
river banks being over- 
flowed. 

—‘“‘on February 10, —‘‘In 1238 Westmin- 
1238, Westminister Palace ster Palace was flooded. 


‘*The banks were over- 
flowed in 1099 ;” 


was flooded ; 





—*in 1242 the banks 
were burst, and the country 
under water for 6 miles ; 

** Stow records that West- 
minister Hall was flooded on 
September 30, 1555 ; 


“Pepys mentions that of 
December 7, 1663, thus: 
‘I hear there was the last 
night the greatest tide that 
ever was remembered in 
England to have been in 
this river: all Whitehall 
having been drowned.’ ”’ 

** Taking the levels of the 
lowest parts of Whitehall 
this height was 
3ft. to 4 ft. above 
standard.” 


That is what is now Tri- 
nity standard should have 
been said. 

**On December 31, 1732, 
a high tide overflowed Wap- 
ping, Tooley-street, &c. 

*On February 9, 1762, 
the banks were overflowed ; 
on March 10, in the same 
year, the tide flowed into 
‘Westminster Hall; on Feb- 
ruary 13, 1763, this i 
occurred, covering the floor 
to the depth of 4ft. (this 
would be 3ft. 2in. above 
Trinity standard) ; 

** On September 28, 1764, 
the marshes were again over- 
flowed, and cellars filled ; 

**1791. On February 2, 
1794, a high flood tide over- 
flowed both banks above 
Westminster Bridge; in 
Palace Yard it was 2ft. 
deep. ‘ Boats came through 
the of Old Palace 
Yard from the Thames, and 
round up to Westminster 
Hall gate. The two Scot- 
land Yards, Privy Gardens, 
Whitehall, were under 
water, and man ren- 
dered im ble for two 
estminster Hall 


rinity 


hours. 


suffered much; the water Hall 


ran in at the great door for 
upwards of an hour, and 
was up to the second stair 


‘*In 1242 the banks burst 
and the country was under 
water for 6 miles. 

“In 1555 Westminster 
Hall was again (?) flooded. 

No previous record, only 
inferentiall J 
**In 1663 is recorded the 


greatest tide that was ever | Yard 


remembered in England, all 
Whitehall having been 
drowned ; 


—‘‘and taking the levels 
of the lowest parts of White- 


ibly from hall 


, this appears to have 
been from SH to 4 ft. above 
Trinity standard. That is 
in 1663.”’ 

Ditto, ditto. 


** Again in 1732 a high 
tide overflowed Wapping 
and Tooley-street. 

**In 1762 the tide flowed 
into Westminster Hall; in 
1763 this again occurred, 
covering the floor to the 
depth of 4ft.; this tide was 

on about 3.16 ft. above 

mity. 


‘*There are various high 
tides till we come to 1791. 


**A high flood tide over- 
flowed the banks above 
em In Palace Yard it 
was 2ft.deep. This is from 
the Star pewepeper, Feb- 
ruary 3, 1791: ‘ Boats came 
through the of Old 
Palace Yi from the 
Thames, and round up to 
Westminster Hall gate. The 
two Scotland Y Privy 
Gardens, Whitehall, were 
under water, and many 

rendered impassable 
‘or two hours. Westminster 
suffered- much; the 
water ran in at the 
door for upwards of an 
and was up to the secon 


leading to the Court of step leading to the Court of 
King’s Bench.’ This would King’s Bench. That tide 
appear to have been from was ! ~2.57 above 
ne to 3ft. above Trinity Trinity high water mark.’” 
standard. 


_ [The above is from a cut- _ [The above isnot from the 
ting, date and title of the Star. The inference from 


rences to events in Paris 
and to home affairs in 1793 
and 1793, on the reverse 
side, and at the the 
So aa 
0! 

tributed by the owner, an 
old observer of the river, to 
1798 or 1794.] 


The following are extracts from the Star respect- 
ing the extraordinary tide of 1791, which appears to 
have flowed as high, or nearly so in the metropolis, 
as those we have experienced of late years, possibly 
about 3 ft. 9 in. above the level ob our modern 


estuary, certainly higher, than experienced in 
Novensber, 1875, or on the Siat of January, 1877. 


The Star, No. 865, Thursday, February 3, 1791. 

“The Thames rose yesterday to an amazing height. 
At about half an hour past one Oclock in the cieueesn’ the 
water was full 12in. higher than it has been for twenty 
- = | on ee nee en eee Seal wore 
overflowed, and the lawyers were actually conveyed to and 
= the Naga boats. ak thee 3 ; mes 

ore, viz., in years % ebruary 1735, 
December 24, 1736, October 14, 1747, and February 9, 
1762, but not since. 

** The whole of Millbank-row, Vine-street, and Market- 
street, &c., was overflowed, so that the boats came into 
them. The marshes and fields thence up to h and 
Chelsea were laid under water. The water rose through 
the shores, and overflowed Privy Gardens, great part of 
Scotland Yard, and some part of St. James’s Park. The 
cellars and kitchens in that neighbourhood were nearly all 
filled with water, particularly at His Majesty’s ey 
Office, the Lottery and on Offices in Palace Yard, 
the houses of the Duke of Neweastle, the late Duke of 


tague, &c. 

* The edone in the warehouses on the wharfs on 

both sides of the river is immense; they were overflowed 
almost without exception. 

‘* The ground floor of the Albion Mills was covered, and 

a great quantity of flour beer s large. quantity of tea 


was we in a warehouse at wan. 
‘The water overflowed the quay, Tower 
Bankside, ithe, great of Tooley-street, 


, , Queenhi' 
Wapping High-street, Thames- » &c., and filled all 
the adjoining cellars;. most of the gardens and fields 
between Blackfriars-road and Westminster Bridge were 
overflowed. The water was so in several streets that 
boats were used to remove the inhabitants. In New Palace 
the scuffle for boats was so violent, that several 
gentlemen of the long robe were thrown into the water. 
and Westminster not being in the list of regulated 
Fares, the fees insisted on by the watermen were universally 
complained of as exhorbitant. As this extraordinary rise 
does not appear to have been occasioned by any land flood, 
or strong wind impelling the tide into the river, there is 
“ey to fear Tang eet ri par 
a day or two. e moon chan; morning, the 
highest tides are usually two days after the change.” 

The Star, No. 866, Friday, February 4, 1791. 

**Tt had been low water with the gentlemen of the Long 
Robe so long, that Wednesday’s spring tide occasioned more 
than usual bustle, and more extraordinary motions (not 
of course) than had been known in Westminster Hall for 
the last ten years. The tides have not increased in height, 

for the tide of Wednesday night fell 


than usual, and continued to run up near eight hours 
instead of four. The lower apartments in Somerset House 
were overflowed by the late inundation, which also covered 
the Temple Gardens, and nearly filled the kitchens of the 
houses in Bridge-street and Chatham-place.’’ 


The Star, No. 867, Saturday, February 5, 1791. 

Th ooen, ® tide of this has d 
‘The une: spring tide of this evening one 
immense damage to the country on each side of the Black- 
water and Crouch-rivers and occasioned universal alarm for 
fear of further fatal consequences, as the wind continues 
blowing violently. The tide which should have flowed high 
water at ten, continued flowing with _ violence till past 
twelve, and rising more than 2 ft. a the height of the 
sea walls, has laid’ the whole level of the marshes under 
water. Mrs. Maskall’s marshes, of Bradwell Hall, Mr. 
Willes, at Waymarks, and Mr. Bate Dudley’s, at Easthall, 
are drowned for the present. The Reorg man and 
wife, resident on the latter place, narrowly escaped with 
their lives, in endeavouring to save their little rer. 
The ;new sea wall to the north-west of Bradw 


Hall, Mr. Mr. Kitcher, &c., are likewise great 
sufferers on their respective farms adjoining the sea. So 

igh a tide was never remembered in the memory of man ; 
and its consequences have therefore spread a con- 
sternation. The damage done on the north and west parts 
df the coast of Essex, by the late spring tides, is immense. 
Not an island but has (sic) suffered. Those of 





Potten, Wallace, and New are r 
in the latter, 400 sheep were swept off by the violence of 


work lost; but from refe- the opposite column is plain. |] | i 


Trinity standard, and at sea, and in the Thames | Lam 


as was supposed, 
short of the great one 3 ft. 9in., and that of yesterday abl 
just 3 ft. The t tide began to rise two hours sooner 


Hall | to Joas Croppenburg 
marshes is eon f washed away. Mr. Andrews, of Down | of d 





The same letter from Maldon appears in the 
London Chronicle, Thursday, February 3, to Satur- 
po apres 5, 1791, and also the following para- 
graph : 

i grvatly damaged iy the late Nigh lhe, andl coveted gotaees 
is ; ens 
poh eee ape pans Se best the ground Avocet fond 
a a fp 
6; Bev! ive 

demolished the tide, and two houses on Millbank have 
since fallen from the effect of the water on their founda- 
tion. Mr. Hickinbottam’s large garden, near Willow- 
has suffered very materially; Vinegar-street, in 

, was so plowed up by the water as to 
poe oe it impossible for carts to pass until the holes were 

up. 

In the London Chronicle of Saturday, February 5, 
to Tuesday, Feb: 8, 1791, appears. an extract 
from a letter from Canterbury of February: 4, de- 
scribing this tide, it says: 

**In the of Wednesday it was flood ‘tide 
along the coast of Kent full two hours before the usual 
time,” sea banks ed, &c. At Deal the sea 
washed into -street, at Harwich similar results. 

The Star, No. 868, Monday, Feb 
ness. ‘‘On Wednesday we expe 
hard gale of wind wi 
co all the marshes in the rs 
borough and Sheerness. It was much difficulty the 
cattle could be drove off to save them. All the fish 
and reservoirs for the cattle are totally destroy 
will be years before the damage occasioned by 
flowing of the tide can be rectified. The road from Minster 
to Sheerness is rendered im: " 

Although the first extract implies that there was 
little wind, the latter quotations show the contrary, 
and the tide flowed into St. James’s Park. The 
parade, however, is 2ft.to 3ft. under Trinity, so 
that is no indication of the height attained. The 
marshes of the estuary were, however, more flooded 
than we have experienced during the present 
century, and if the tide only washed 2 ft, over the 
sea , that would indicate an altogether abnormal 
elevation of water, what that could be is, however, 
quite conjectural, as the spot = of = have 
been below the standard level. The tide in Western 
London, throttled by old London Bridge, was re- 
latively not so high. Taking this tide as a standard 
of comparison, it is clear that abnormal tides re- 
sultant on combined gales and floods now attain in 
the metropoliton reaches a greater elevation ny pe 3a 
a foot, due mainly to the removal of old don 
Bridge, and to the narrowing of the channel by the 
modern embankments. 

The whole Essex seaboard is subject to fluctua. 
tion, and on this subject we find the rere Fe 
mark, Pp. 42, 43, of Cooke’s ‘ Topographical 
Library,” part 22. Essex, pd. 1830. 

‘The whole coast of Essex to the ocean and the Thames 
is ype mar with no exceptions, but at Harwich, Southend, 


an } 
‘* These embankments are old, with several new 

ones of saltings contiguous to the o! intakes on- 

dy paint on all tho const of Tendring Handrea, ant 

on coas' undred, 

many we Ba = think er Fee § be carried 

a as were about 30 years a 

whe por tbe work of em ing 4 


were exclu 
they divided it into proper fields. There 


* ‘© Foulnese Island is the easternmost and 
of the sixislands. This island is computed to be about 
twenty miles in circuit, without the saltings to- 
wards the sea, which are not enclosed by a wall as the 
rest is. It is said to contain about 4500 acres, lying in 
different farms, the houses standing separately for con- 
venience of the occupiers.’’—Morant, vol. ii., page 324. _ 

+ Canvey. ‘It is about five miles in — and two in 
breadth, and contains 3600 acres. This being subject 





to be overflowed by high tides, Sir and 
Bit | Sistem, sbunsponais'ol tes lomioaeoonio dee dated 


~~ 


9th April, 1622, to give one-third of the lands in fee simple 
vr tere Sir» Datebman, sid in the making 
eration of his sufficiently inning 


i ide (c), at his soe t+ and charges. This agree 
spring Cc), a own cos " » 
Eee eth, Pours, 1009-3. The third of these lads 

'e x -3. 
now goes to the repairs of the sea-walis. 


h tides. One of the . 
1 , when about half of the cattle were drowned.”’— 
Essew, Philip Morant, vol. i., London, 1768, pp. 266, 267. 
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water on it, they drive the cattle to what are called the 


After a lapse of two years the tide in London 
appears to have mbes a great elevation, as 
in the St. James’s icle or British Buening Post of 
Tuesday, February 26, to Thursday, February 28, 
1793, we read as follows: 


during the memorable inundation y since, 
which Westminster Hall. The whole of Palace 
Yard and all the houses at the lower end of it were com- 
pletely inundated, and it was much feared that the water 
mould have driven the noble 

‘ f m their seats. 
hyo ba 


, sitting on Mr. Hast- 
t chedlis the porch of 

This last tide was unnoticed in Mr. Redman’s 
paper, except that the cutting describing the 1791 
tide was attributed to it, and it was — ignored 
by a sympathetic consequence in Sir Joseph - 
gette’s evidence. 

An assistant of Sir Joseph’s, Mr. H. Law, gave 
some ¢ i evidence before Mr, Grant 
Duff’s Committee on Floods Prevention, respecting 
a fancied superimposed North Sea tidal wave on the 
top of the English Channel wave with a difference 
of time of arrival of the two waves of three hours, 
The actual difference of time between the arrival 
of these two waves at Harwich and Sheerness is pre- 
cisely half an hour, with an intervening space of 
40 miles across the Thames estuary for their com- 
mingling. 

Practically they arrive at the same time, although 
they are initially different waves or alternate un. 
dulations, the North Sea wave arriving somewhat in 
advance, the two being ted, as regards time, 
by a third wave along the east coast of Scotland, as 
20 hours, or three semi-diurnal tides are requisite 
for the circumnavigation of the British Isles by the 
main Atlantic tidal wave. The evidence referred to 
is so curious that replies to one or two questions 
may be given. 

841. “ lish Channel wave does not arrive at the 
mouth of the Thames until nearly three hours after the 
Northern Sea wave has been there, under ordinary circum- 
stances, and the influence and effect of that upon the tides 
is of a very extraordinary c 

843. “ The lish Channel wave arrives three hours 
earlier than the North Sea Wave? Under ordinary cir- 
cumstances.” 

Take the average of these two replies, the one 
stultifying the other, and the truth is arrived at, 
viz , that there is no practical difference. 

Mr. Redman stated in his supplementary paper 
**Qn the Thames,” read before the Society of Arts 
on February 27, 1878, in reference to dredging the 
channel of the upper river, the necessity for which 
he urged, from Cricklade to Teddington and 
thence to London Bridge: ‘‘ For 150 miles of river, 
assuming the mean width to be deepened at 60 ft., 
and the average depth 3 ft., 5} millions of cubic 
yards of dredging would be involved, which at six- 
pence per cubic yard, would amount to 131,250/.” 

Curious confirmation of this view, and proof of 
how long it has been agitated, has been lighted on in 
hunting through old files of newspapers in reference 
to the great tides of 1791 and 1793; for in the 
Public Advertiser of November 17, 1791, appears a 
letter from ‘‘ Civis” addressed to the Thames engi- 
neer, in which he says: “Did not an intelligent 
character many years ago offer to gain a regular 
section of 15 ft. of water in the driest season with 
your common revenue,” &c. Of the plan, he says: 
‘* It was simply this; to have employed the ballast 
barges of 100 tons. Four men in each would have 
easily raised that quantity in six hours. The other 
six hours devoted to landing the materials. is 

ursued for the last twenty years would have cleared 

m the shoals of obstruction 7,300,000 tons between 
Stanes and the Tower of London. Would not this 
quantity, raised under the direction of a scientific 
engineer, have created a sufficient depth for the west 
country barges to have navigated the stream without 
obstruction ?” 

Regarding the question of the influence of the 
modern embankments on the hydro-dynamics of 
the river, the following members of the Institution 
of Civil Engineers have given a decisive opinion that 
the effect is to raise the surface of the water, viz., 
J. F. Bateman, President, B. Latham, W. Parkes, 
J. B. Redman, W. Shelford, and J. N. Shoolbred, 
and the ren my 6 view that the water surface is not 
raised thereby has been held by J. Abernethy, 
W. H. Barlow, Sir J, Bazalgette, E, Bazalgette, 
A. Giles, and H. Law.+ 





* The celebrated trial of Warren Hastings. 
+ Minutes of the Institution of Civil Engineers, vols. 49 
and 54. Sessions 1876-77 and 1877-78. 
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The officials generally of the Hydrographic De- 
partment of the Admiralty hold the first opinion. 

Certain works, the majority of which have been 
frequently urged, now more than ever insistently 
demand immediate attention. 

1. Dredging of the channel, Cricklade to Ted- 
dington of the upper non-tidal river, 

2. Lengthening of the weirs to render such 
deepened channel flood delivering. 

3. Removal of Teddington weir. 

4. Deepening of the channel thence to Vauxhall. 

5. Completion of the Surrey metropolitan em- 
bankments. 

6. The more efficient lighting of the metropolitan 
portion of the river, especially where it changes its 
course, i.e., at such points as Lea Ness Ds green 
mammary ry a contained angle of 50 deg., and 
Margaret Ness with a similar angle of 60 deg. 

7. Discharge of the metropolitan sewage into the 
sea, or filtration before precipitation into the river. 





LLOYD’S BRICK-SHAPING MACHINE, 

We illustrate above a handy little machine for brick- 
surfacing and moulding by means of emery wheels, 
designed and patented by Mr. Lloyd, of Queen’s-road, 
Battersea, in whose works we had an opportunity of seeing 
one of them in regular work. The machine is of very 
simple construction ; a horizontal cast-iron base plate 
carries the vertical frame provided with a screw, by 
means of which the headstock carrying the spindle of 
the emery wheel, can be raised and lowered at will. As 
will be seen from our engraving the headstock can be 
adjusted soas to set the spindle at various angles to 
undercut the mouldings, and to cut arch bricks. To 
hold the brick during the process of shaping, a slide is 
made of wood, with a shallow box, in which the brick 
is fixed by means of a wooden wedge. As for various 
purposes bricks have to be held in different positions, 
and for arch bricks at different angles, Mr. Lloyd con- 
siders it better not to have any permanent metal arrange- 
ment for holding the bricks, but to prepare these wooden 
slides whenever and in whatever shape they may be 
wanted. A piece of wood across the end of the slide 
serves as a rest for the hands of the labourer working the 














machine, and a guard over the emery wheel avoids all 
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LLOYD’S BRICK-SHAPING MACHINE. 
CONSTRUCTED BY MESSRS. WARNER AND LEE, ENGINEERS, LONDON. 


i 

! 
danger from the wheel breaking. The emery wheels 
used on this machine are from 8 in. to 12 in. diameter, 
and of course of any shape for moulding or surfacing. 
They are run at about 1800 revolutions per minute, and 
one labourer passes about 1500 bricks through the ma- 
chine daily. The amount of finished bricks of course 
depends upon the number of cuts necessary to finish the 
moulding. If a brick requires both surfacing and mould- 
ing, about 500 will be finished in a day. The surface 
produced is beautifully smooth, and on our visit no 
ragged edge could be noticed amongst a large pile of 
bricks just finished; in sharpness of lines these moulded 
bricks are quite equal to terra-cotta work. Mr. Lloyd 
has been making his own emery wheels, after trying all 
those available in trade. He has now a facing emery 
wheel in use that has faced over 150,000 bricks, and is 
yet in good condition without having ever been turned. 
Mr. Lloyd faces his own emery wheels by means of a 
piece of gas-pipe, running the wheel very slowly. The 
machines are small handy things, put up easily in any 
contractor’s place. They are manufactured by Messrs. 
Warner and Lee, Battersea Iron Works, Queen’s-road, 
Battersea, 





A NEW CEMENT. 

Mr. FREDERICK Ransome, who is so well known in 
connexion with his modes of manufacturing artificial 
stone and kindred inventions, has lately brought out an 
entirely new constructive material which promises to be 
of great value. This material, to which the name of 
Ransome’s new hydraulic cement has been given, may 
be described as a colourless Portland cement, or rather a 
cement possessing all the properties of Portland, but of 
which the colour may be varied from a pure white 
through various shades of stone colour. The value of 
such a material as this for decorative purposes will be 
fully appreciated by architects, as it is the colour of the 
ordinary Portland cement which has alone prevented it 
from being largely used for external enrichments in a 
number of cases. We have seen samples of Mr. Ran- 
some’s new cement of a beautifully pure white, and also 
of an excellent stone colour, It is now some months 
since Mr. Ransome commenced experimenting with this 
material, and as soon as the patents for it are completed, 
we expect that its manufacture will be commenced on an 
extensive scale, Of the process of manufacture we shall 
have something to say hereafter. 





MOMENTUM, 
To THE EDITOR OF ENGINEERING. 
Srr,—Your correspondent ‘‘C.”’ 276, asks for a 
simple example showing the use of having any word to re- 
resent the product called ‘‘momentum.’’ Perhaps the 
ollowing will do. Ifa non-elastic stationary mass weigh- 
ing 9 lb. is hit at velocity v by another weighing 1 lb., 
then after the collision the velocity at which both bodies 
will move will be equal to =. If Iam asked to say why, 


I have to explain that the momentum is the same after the 
collision as before it, and that the moving mass is in 

ten times, and that with a given momentum the velocity 
must be inversely as the mass. Here is the word used 
twice, where it would be inconvenient to do without it. 
Again, if I want to state the fact, that though the 
momentum is not altered the collision, yet nine-tenths 
of the work has disa: , I do not see how I could con- 
veniently do so without a worl to represent momentum. 
Work is the measure of force x distance and momentum of 
force X time producing motion. - 


BELGIAN Rarts.—The value of the rails exported from 
Belgium in the first seven months of this year exhibits a 
diminution of 62,6001., as compared with the corresponding 
exports in the corresponding period of 1877. 
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COCHRAN’S VERTICAL BOILER. 


CONSTRUCTED BY MESSRS. COCHRAN AND CO., ENGINEERS, BIRKENHEAD. 


Fig .7. 








In our notice of the Bristol Show last July we referred 
briefly to a novel form of vertical cylindrical boiler which 
we found at the stand of the Imperial Steam Pump and 
Engineering Company, of Smethwick. This boiler, which 
we illustrate herewith, is the patent of Messrs. Cochran 
and Co., of Birkenhead, and it possesses some special 
features. Figs. 1 and 2 of our engraving show two 
vertical sections of one arrangement of the Cochran 
boiler taken at right angles to each other, Fig. 3 being 
a sectional plan. The main feature of novelty here is 
the introduction of horizontal fire tubes into a vertical 
cylindrical shell by means of flanged tube plates, The 
furnace is vertical with a domed top, and the gases 
from the fire are led thence by a tube to a combustion 
chamber shown on the left side of the boiler in Fig. 1. 
They then pass through the fire tubes to a smokebox on 
the other side of the boiler. The boiler has the advan- 
tage that it is thoroughly accessible, and every part of 
it ean be examined. If a tube should burst it can be 
plugged at both ends without even blowing off steam 
or drawing the fire. 





RIVER IMPROVEMENT WORKS. 
On the Effect of River Works or Arterial Drainage Works 
wpon River Floods.* 
By James Ditton, Mem. Inst. C.E.I. 

THE great floods due to the unusual rainfall of late years 
have caused so much damage and misery in different 
countries, that the subject is at present engaging the serious 
attention of scientific men. 

It is known that in the majority of cases the dis- 
charging capacity of the rivers and their tributaries is in- 
sufficient to carry off the flood waters without overflowing 
their banks, due in a measure to the existence of numerous 
hard gravel and rock shoals, mill-dams, badly constructed 
bridges, and insufficient sectional areas, &c. To remove 
these defects it has hitherto been the practice to deal with 
& rusem of sivers, or of least with the main and principal 
tributaries !belonging to one catchment basin (by catch- 


* Read before Section G of the British Association : 
Dublin meeting. 
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ment basin is meant the entire district of country un- 
watered by a river and its tributaries, it may therefore 
embrace mountains or lakes), and to endeavour to borrow 
money from Government or other ies to carry out the 
works necessary for the removal of the obstructions above 
refi ol —— oe the a ones ag of the 
river sys and carrying the works w " 
useful works have been carried out in different countries 
icularly in Ireland, where the of the arterial 
i works, under 5 and 6 Vict., c. 39, up to July 
31, 1863, was as follows: The total amount of loans ob- 
tained and expended under the direction of Government, 
previous to 1863, on river or arterial i works, 
equalled 2,390,6131. (exclusive of the cost of the ), 
and the repayments in thereof including interest 
amounted on March 31, 1878, to 1,341,5221. money 
was expended on various river works over not 
less than 2000 miles of rivers and tributaries, the works 
being designed so as to convey the flood waters from 120 
different catchment basins of an aggregate area of 6,358,358 
statute acres. The object of these works was to relieve 
266,736 statute acres of good land, at an average cost of 
71. per acre, adjoining the 2000 miles of river banks and 
shores of lakes, from the injurious effects of 
Particular attention sh be paid to the fact that the 
gro} Sere Sone ae at Sey oe ee oe 
th of the entire catchment basins, as this wi 
welt upon hereafter. The above works were executed by 
Drainage Commissioners {appointed under 
c. 89, and no doubt confi great benefi 
but both the country and the Government concurred 
thinking the outlay was too great, and further action as 
Vict. "Then in’ 1868 oh +. i tion in and 
ict. en in , owing 
of Parliament, the Government i a i 
Act being or Ireland a. private 
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71,000 statute acres, at a cost of 3 
average outlay of not less than 51. 9s. 


5 acre as compared 
with 71. per acre under the Sth and 6th Viet. Notwith- 
standing that the above results as Ireland are so 
far satisfactory, still itis a fact year by year such 
works are, ing more di it of 





i 
: 
: 
i 
; 
i 


H aa 
efter 
risflt 
ae 
rc iF 
i 
i 


ae 
gs 

i 

2 rl 
a4 
gee 
a8 


i 
[ 
i 
i 
a 


4 # 
4 = 
f 
ie 
i 
£ 

°F 


is 
{ 
cE 
i 
i 


if 
‘ 
i 
a 
i 
i 


: 
i 
4 
: 
i 
: 


BE 
a 
i 
; 

Q 

EF 
2k 
ad 
8 

ii 
a 
se 


3 
: 
E 
F 
g 
u 


aft 
Q 
“| 
e 
[s 
he 
il 
<3 
FE 
Pea 
zB 


under the author’s charge were commenced near 
Tron, at the point where the Lower Inn: 
out under the care of the Drainage Commissioners of 
were on account of their excessive 
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only 12,250 acres, or about 7 5 
ment basin, and further the average breadth of the 
flooded land equalled 75 statute or 1287 ft. ‘This is 
not an exceptional case, for it is already stated in this 
paper that in the other districts already executed, 120 in 
number, total amount of flood water along the river 
flats covered only 4} per cent. of the catchment basins. 
From this it follows that there is not less than 93 cent. 
of the Upper Inny district situated above £0 
that 93 per cent. of the i 
upon the entire 
7 per cent. flooded lands along the river banks before the 
pr yore +y the works as they could after the execution of 
said works. 


Tt must not be forgotten that the flooded 7 per cent. is 
always more or less saturated with water, ly in 
winter, and that when so saturated it can no additional 


water ex Re Rok eee Senos its surface. 
It is believed that this flood water 


oneal. It yd So oe 
rainage works prevent accumulation 
sheets of flood waters in a river valley, then 
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already shown that the flooded und seldom roman 
7 per cent. of the catchment basins, and in the - 
trict above referred to it equalled average th of 
1587 ft. or 7 per cent. If then a number of tributary rivers 
with catchment basins som2 2 in breadth, and some 
8 ox 10 mille in lougth, benath off af nearly right angles So 

in ri py Aare New i cent. land 
if vide these lateral catchment basins 
sien parts near the river to be 
the maximum flood due to 
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it 

maximum rainfall on the sever 7 per f 
the junction of the tri with main river, will 
have passed away into the main river before the maximum 
floods from the second, third, or tenth miles, &c., could 
reach the last-named were the rivers not dammed 
up with shoals, &c.,.so that the time required 
the river valleys being covered with water before the 
execution of the works would, if properly utilised, be more 
than sufficient to allow of said water passing down a 

roperly constructed river channel before the maximum 
Hoods could reach the main river from the second, third, or 
tenth mile back from the main river. If this holds good in 
narrow tributary catchment basins, so will it be applicable to 
all forms of catchment basins, no matter what their direc- 
tion with re to the main channel. The author believes, 
then, that the effect of arterial drainage works is to 
enable the floods from the fractional 4, 7, or 8 per 
cent. flooded lands near the main arteries to pass off 
after execution of works many hours or days sooner, 
according to the magnitude and length of the rainfall 
and district than before execution of works; and that by 
securing a longer interval of time for the discharge of 
a flood of given magnitude, ial d works 
cannot increase the maximum flood discharges of a dis- 
trict. 

As this view of the case is confirmed by the author’s ob- 
servations he invites discussion in order to test its accuracy. 
When once it is established that the floods in a river valley 
are not increased by the enlargement or improvement of 
either an upper or lower section of the river passing through 
said valley, the author believes that the public and the Go- 
yernment would find it more practical to deal with the im- 
provement of rivers in the following way : 

Whenever any considerable portion of a es || is flooded 
by the overflow of a river or its tributaries, and the parties 
injuriously affected are desirous of or ing to Government, 
through the Commissioners of Pu orks in England, 
Ireland, or elsewhere, for a loan to improve their land, 
they should be required to furnish a section of the rivers 
to be improved, taking care to extend the sections down the 
river until a sufficient outfall is obtained for the successful 
carrying out of the proposed works. Should the Board of 
Works ment in favour of the project, the Treasury could 
advance the necessary funds, thus enabling useful works to 
be carried out under the superintendence of drainage 
boards acquainted with the localities with which their in- 
terests are connected, instead of losing many years in en- 
deavouring te embrace all the districts or tributary dis- 
triets in one large, costly, and unmanageable scheme. By 
this method the works could be commenced in divisions 
corresponding to the natural sub-outfalls of the country, 
commencing at the fall nearest to or furthest from the sea. 

Should this method be sanctioned by Government on any 
large scale, now that it is pro to grant loans for 
river works, on a moiety of the proprietors assenting to the 
project instead of requiring two-thirds as formerly, a great 
impetus would yer to the gone A, ay = works, 
conferring t ben upon the coun y increasin 
the value of land, and giving at the same time additional 
ewployment, and circulating large sums of ay amo 
the working classes in Rey districts. thoug 
the facts thus briefly forth in this paper are now 
publicly bronght forward by the author for the first time, 
still, in the case of the t ‘Barrow River scheme which 
embraces a country of square miles, he has succeeded 
in overcoming hostile opposition (based upon increased 
flooding) to its being executed in divisions ins of in one 
vast anmanageable whole. Of this work two divisions have 
already been sanctioned by Parliament, and are now near! 
completed. The object of the author in bringi ‘forward 
these facts is that the practicability of dealing with large 
river systems in divisions, ins of in one whole, may 
become more universally known and acted upon. 


PortvavesE Ratiways.—An official return shows that 
there are now 604} miles of line in operation in Portugal. 
At the same date there were 2304 miles of line in course of 
construction. , 


Vicrorran Raritways.—The Victorian cabinet has had 
under consideration a scheme of rail extension, 
although all the lines to be included in it have not yet 
been yeas eb. tee See Bae 
contemplates the construction of somewhere about 1 
miles of new line. He pro; to continue the St. Arnaud 
line on to the junction of Dees oe the Murray, in 
the hope of in ing the river , and the Murray is 
also to be tapped by another line from Goornay to Swan 
Hill. The Colac line is to be converted into the main line 

pra 
to 








to South Australia by its continuation to the border, vi 
Camperdown, anc. Casterton, 
Apsley. A line 


| 


“ from to 
supply the wants of the selectors in that locality. The 
Uope Xemre district is at length to receive its railway, 
and the advocates of what is known locally as the outer 
circle are to be pacified with a to Brunswick. Among 
other lines favourably are the continuation of the 
saliees fram agomaiente K from Tallarook 
an rom . 
Mansfield, from Lancefield-road to Lancefela, and from 
Ballarat to Linton. 

e 
by way of 


a connexion with 
Eleternwick or South Yarra. 
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FOG SIGNALS. 
A short Description of Two Kinds of Fog Signals.* 
By J. R. Wienam. 

1. Gas Guns as Fog Signals.—The great importance to 
navigation of audible fog si is now universally ad- 
mitted. Amongst those which have been suggested are 
gas guns. Some years , when I was engaged for the 
Commissioners of Trish Fights in fixing gasmaking appa- 
ratus at several of their lighthouses in order that gas might 

used instead of oil as the illuminant, it to me 
that it would be convenient to use the gas available at such 
lighthouses for gas guns as fog signals. With the sanction 
of the Commissioners, I fixed gas guns of various sizes at 
Howth Bailey Lighthouse, and Dr. Tyndall and other 
gentlemen connected with the Board of Trade experimented 
with them. The noise of the gas is caused by the ex- 

losion of a mixture of oxygen and coal gas. We are all 
‘amiliar — once opeces in “- me soe vp but gas 
guns capable o ucing a noise loud enough for a fo; 
signal have wahy been tried, so far as I am aware, at Howt 
eer pe signalling has t ad 
mode of fog i a very important ad- 
vantage, viz., the gun may be fixed at the water’s edge, or 
on a rock in the sea, at a considerable distance from a 
lighthouse or fog-signal station, and can be loaded and 
as often as required from the station without ne- 
cessitating the light-keepers leaving their post, the noise 
of the explosion ‘and the flash (in itself a good fag signal) 
being all the while at the point of danger. It is easy to 
imagine that such a point, say an isolated rock, might be 
too small to hold an ordinary gun, and be so inaccessible 
from the lighthouse as to render the attendance of a gunner 
almost impossible. 

In order to show the section how these guns are used I have 
fixed one of small size in the College Park, which for the 
occasion we may call a us outlying rock, and con- 
nected it by an iron tube with this lecture table, which we 
may call a lighthouse on shore. This gasholder contains 
the charge which, of course, is gaseous, and not solid, as in 
the case of anordinary gun. So soon as I have loaded the 

an, which you will sse that I do by simply opening a cock, 
P apply a light here at the shore end of the tube by per- 
cussion cap or otherwise, and the gun at sea is fir It 
will be seen that the explosion very quickly follows the 
qa. of the light, so that these guns may be fixed 
ata great distance from a lighthouse or tm | station ; 
a gas-gun might thus be a mile long. If the shots are 
required to succeed each other rapidly, any number of 
poy may be got ready to be successively used. I will 
now the gun which I have loaded. 

I have only further to remark that the gun which iz 
have heard is simply a piece of tubing 3 in. bore by 6 ft. 
long, the experimental guns at Howth Bailey are tubes 
about 18 in. bore by 9 ft. long, and are, of course, of 
enormously greater power. The sound of the Bailey gun 
is about equal to that of an 18-pounder cannon, and the 
expense of each shot of gas is also about the same as that 
of each charge of gunpowder for the cannon. 

2. The Irish Siren Fog Signal.—I now yeagere to say a 
few words respecting another and perhaps the most im- 
portant fog signal with which we are acquainted—the 
siren. In 1867, the United States Lighthouse Board made 
experiments with the first steam siren ; the sound which it 
produced proved to be largely superior to that of the instru- 
ments previously in use—whistles, trumpets, &c. The 
Elder Brethren of the Trinity House and Dr. Tyndall 
subsequently made careful experiments with the American 
siren ; and many instruments of the same kind have since 
been made and fixed at English lighthouses by direction of 
the Trinity House Corporation, 7 whon it is justly regard 
as a most efficient fog signal. he siren has been so well 
described by Dr. Tyndall, Sir William Thomson, and Sir 
Richard Collinson, that I need not now describe it, and 
will only say that the instrument which I have here, and 
which I have called the Irish siren, is adapted either for 
steam or compressed air, and differs from those made in 
America and in England in being driven by a species of 
small turbine actuated by the current of steam or air by 
which the instrument is sounded, the rate of rotation being 
controlled and rendered uniform by a simple governor; a 
much less complex arrangement than the somewhat 
cumbrous mechanism which has heretofore been used. The 
Trish siren is applicable to steam ships as well as to light- 
houses. The first I made was similar to the American 
instrument, having two ‘orated discs, one revolving in 
front of the other, but with one important difference, that the 
holes in the revolving disc were constructed with bevelled 
edges, and it was thus caused to rotate by the direct action 
of the steam without the intervention of any machinery, 
pew 7. = rinciple of the original siren invented by 

e our. 

e siren thus constructed is particularly suitable for 
steamships, being so simple that the smallest boy in the 
ship can set it to work in a moment by merely turning on 
the steam. This ment, though sa‘ for 
ships, was not so for lighthouses, where the sound is 
required to travel to a greater (distance. It was found 
speed of the disc became so great as to 
produce a note so high as to be almost inaudible; and 
shriek of the siren, as it approached the 
point of inandibility, was peculiarly weird and unmistak- 
able, and such as a few would have been con- 
sidered perfectly to have fulfilled the p of an effec- 
tive fog signal, yet it was found to be inferior in range and 
power to that of the prolonged uniform. note which is to be 
obtained by the use of some kind of driving machinery b 
which rate of rotation of the discs is maintained. 
Instead of di 
concentric 


as in the sirens, I now use two 
lieve that thes part of the apparatus was inven : 


Slight, the foreman of the workshops of the Trinity House 
Corporation ; but the chief peculiarity of the Irish siren to 
which I eall your attention consists, as I have said before, 
in the simple means by which the cylinder is made to re- 
volve, as will be seen by inspection of the instrument on 
the table. 

As the song of the siren, if raised within the precincts of 
Trinity College, might be found inconveniently loud by the 
members of the British Association, especially by those 
gentlemen who might be in the act of reading pavers, it was 
arranged to place it in the courtyard of the Royal Dublin 
Society’s premises, and to sound it occasionally during the 
evening of the conversazione which was held there on 
Th y evening. It was doubtless heard by many of the 
members of the section who were present. 

The great advantage which I claim for this siren above 
all other forms of the instrument with which I am ac- 
quainted consists in this, that from the compactness and 
simplicity of the arrangements by which it is driven, and 
from the fact that it is not necessary that it should be 
united by belt or otherwise with any motive power, it can 
be sounded at the water’s edge or on an outlying rock, or 
at any position no matter how distant from the station at 
ae a steam boiler or compressed air receiver is 
situated. 








THE DUBLIN WATER WORKS. 
A Description of the Dublin Corporation Water Works.* 
By Parke NEVILLE, Engineer of the Works. 

THE supply of water to the City of Dublin for several 
centuries has been vested in the Corporation of Dublin, 
and was for a long period obtained entirely from the River 
Dodder, a weir, known as the City Weir, having been con- 
structed in ancient times across it near Templeogue, at 
about five miles from Dublin, by which the water of that 
river was turned into an an artificial watercourse, called 
the City Watercourse. At a point about one mile outside 
the present city boundary the water is divided by a struc- 
ture called the “ tongue’’ (erected in the year 1555) into 
two courses, by which two-thirds of the water is diverted 
into a channel called the Earl of Meath’s Watercourse 
(and which, within the city boundary, is known as the 
Poddle River) ; this in former times was the supply of water 
to the manors of Thomas-court and Donore, or what is 
now called the liberties, &c.; in later times the water of 
this course had become so contaminated with sewage as to 
be unfit for use as a domestic supply ; it at present dis- 
charges into the Liffey, east of Grattan Bridge, on Wel- 
lington Quay. The other third of the water was diverted 
into a channel called the City Watercourse, and was 
carried westward, at a higher level, to James’s street, to 
supply higher parts of the city ; and from it, in the year 
1660, and subsequently 1671, it is recorded that lead mains 
were laid and other works executed to improve and extend 
the supply of water to the City of Dublin. 

In the year 1721 the Corporation constructed the James’s- 
street basin or reservoir, and supplied it from the City 
Watercourse, which had to be raised by masonry and em- 
bankments. From this a lead main, 10 in. in diameter, 
was laid to James’s-street, and from it three mains of 6in. 
diameter were continued into the city to distribute water 
to upwards of ninety streets. 

Daring the following fifty years various works were con- 
structed to improve the supply from the City Watercourse 
and City Basin at James’s-street; also a supplemental 
supply was obtained about 1735 from the Liffey at Island 
Bridge, which was pumped up by the action of a water- 
wheel ; but the supply thus obtained being found quite 


led | inadequate, in the year 1775 the Corporation obtained an 


Act of Parliament to enable them to levy a water rate, and 
in this year they entered into a contract with the 
— of the Grand Canal “ for an ample supply of 
water. 

In 1806, the supply of water being found “totally in- 
sufficient” for the wants of the citizens, the Corporation 
entered into contracts for a period of sixty years with the 
Grand and Royal Canal Companies, securing, as far as 
could be reasonably calculated on at that period, an ample 
supply of water for the use of the citizens ; and in 1809 an 
Act of Parliament (locally known at the Metal Mains Act) 
was obtained to enable the Corporation to construct exten- 
sive new works, and levy additional water rates. 

During the ensuing five years the old timber mains (which 
up to this time had chiefly distributed the water through 
the city) were taken up or abandoned, metal substituted, 
and the Portobello and Blessington-street basins or re- 
servoirs were constructed. The former, 2a. Or. 8}p. in 
area, and from 8 ft. to 12 ft. deep, was supplied, over 
an overfall gauge weir, 38 ft. long, from the Grand 
Canal. The latter, la. 3r. 3p. in area, and from 8 ft. to 
12 ft. deep, was supplied by a similar gauge, 38 ft. long, 
from the Royal Canal. The old City Basin, James’s-street, 
3a. 2r. 13}p. in area, and from. 7 ft. to 12 ft. deep, was 

y supplied by the old City Watercourse, supplemented 
y a supply over a gauge weir, 38 ft. long, from the 
Grand Canal. There were eight 7}in. mains and two 
7 in. mains leading out of James’s-street basin, six 7} in. 
mains out of Portobello, and six 7} in. mains out of Bles- 
sington-street basins. 
In 1846 a Dublin Improvement Bill was promoted by the 
Corporation, one of the principal objects of which was to 
obtain a better and more abundant supply of water for the 
City of Dublin ; and, in 1847, a local ing was held by 
surveying Officers, when the inadequate and bad state of 
the water supply to the City of Dublin was bg but, 
owing to the proposed Municipal Reform Act, nothing 
came of this inquiry. 
In 1849 the Goverament passed the Dublin Improvement 
Bill, under which the Corporation of Dablin is incorpo- 
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rated, and this Act came into force on the Ist of January, 


1. 

ye after they came into office, the Corporation 
directed their attention to improve the water supply ; and, 
in 1853 and 1854, they had laid, on the advice of the author, 
several lines of new water mains, of large diameter, in 
place of smaller ones, and extended mains into districts of 
the city at that period without water supply ; and by these 
improvements a e portion of the city was provided with 
a constant service of water, but at a very low pressure. 

In 1854 the Corporation consulted Mr. Hawksley, C.E., 
upon the several projects proposed for the improvement of 
the water supply to the city; but, owing to other matters 
engaging the attention of the Corporation, and to monetary 
difficulties, nothing was done until 1858, when negotiations 
were opened with the canal companies as to the price at 
which they would undertake to supply a guaranteed baqpesx f 
of water sufficient for the suply of the city, and from suc 
levels as would secure high pressure. The c companies 
declining to enter into any such contract, the Corporation 
decided on going to Parliament for an independent supply, 
and on the recommendation of Mr. Hawksley and the 
author, the plan for obtaining water from the River Liffey, 
near Newbridge, called the Coyford scheme, was adopted, 
the necessary Parliamentary surveys were made, and steps 
taken to obtain an Act in the session 1859-60. 

When the canal companies, and the railway interests 
identified with them, found that the Corporation were 
really seeking an independent supply, they opposed the 
Coyford scheme. The canal 8 there was 
no source of supply like theirs for quality and cheap- 
ness, and, after much negotiation, the Coyford scheme 
was abandoned, a canal plan adopted, and powers 
sought from Parliament to ca this out. hen, 
however, the canal interest succeeded in getting rid of the 
Liffey project, they again declined to guarantee the neces- 
sary quantity of water at high pressure, and the altered 
scheme being thrown out on standing orders, there was an 
end to obtaining powers to construct new works that year. 

It was now proposed, by the parties in opposition to the 
the Corporation, that application should be made to the 
Government to appoint a Royal Commissioner to examine 
into all the schemes proposed for improving the water 
supply to the city, and that whichever he reported in favour 
of should be adopted and be supported by all parties. This 
was agreed to, and Mr. (now Sir John) Hawkshaw was 
appointed Commissioner. 

Sir John Hawkshaw visited Dublin in August, 1860, and 
examined all the plans submitted to him, and the localities 
from whence it was suggested to obtain supplies of water 
for the city, viz.: The Grand and Royal Canals ; Lough 
Owel and Lough Sheelin ; the River Dodder ; the Dargle 
and Lough Bray; the River Liffey; the River Vartry. 
The Corporation advocated no plan, but Mr. Hawksley and 
the author furnished him, by order of the Corporation, all 
requisite information, and had prepared all plans, compara- 
tive estimates, and details he directed. 

In his report, dated the 20th October, he gave as his 
opinion : 4 
; oe peas the present supply of water to the City of Dublin 


is bad. 

2. That there is urgent need of an improved supply. 

3. That the best source from which an improved supply 
can be obtained is the River Vartry.* 

On receiving this report, although the result was un- 
expected, and the estimated cost more than contemplated, 
the Corporation, at a meeting held on the 23rd of October, 
decided to promote a Bill in the session 1860-1861, to carry 
out the Royal Commissioner’s recommendation, and directed 
the author, with Mr. Hawksley as consulting engineer, to 
prepare the necessary Parliamentary plans, &c., expecting 
that the parties hitherto objecting to any scheme other 
than getting a supply from the canals would be in honovr 
bound by his decision; but they were mistaken, as their 
Bill was vigorously opposed, and the Ballysmuttan scheme 
was put forward as a competing plan ; but the real object 
was to defeat any scheme depriving the canals of the 
supply. 

After a severe Parliamentary contest—extending over 
five weeks in the House of Commons, and afterwards for 
six days in the House of Lords, and after a futile attempt 
to throw out the Bill on the third reading in the House of 
Commons, and being subjected to every possible opposition 
—the Corroration carried their Bill. Their success in 
overcoming the most inveterate opposition was mainly due 
to the vigour and energy of the late Sir John Gray, chair- 
man of the Water Works Committee, supported by the 
members of the Corporation sent to London in charge of 
the Bill, the late Alderman George Roe and Alderman R. 
H. Kinahan—the latter gentleman, not being in good 
health, was advised to return to Ireland, but refused to 
desert the cause of the Corporation, he took dangerously 
ill in the committee-room of the House of Commons during 
the progress of the Bill, and died the following day at his 
residence in London. 

The Corporation Water Bill, for obtaining the supply of 
water for the supply of the City of Dublin and Suburban 
Districts from the Vartry, obtained the royal assent, July 
21, 1861, and the Corporation immediately proceeded to 





* The scheme for supplying the city with water from the 
River Vartry was suggested by Mr. Richard , C.E. 
A good and abundant supply of water for the city and 
suburbs could have been obtained fom the Liffey by the 
Coyford or Ballysmuttan schemes, as also from the Dodder, 
and a less cost than the Vartry; but the difficulties that 
would be sure to arise in arranging with the milling 
interests on those rivers, and that the conduits for supply 
by the Vartry scheme coming into the city from the south, 
and passing near the extra municipal townships of Bray. 
Killiney, Dalkey, Kingstown, Blac , and Pembroke, 
and thus enabling them to be supplied with Vartry water, 
influenced the Royal Commissioner in his decision, 


out the works authorised thereby ; and the first stone 
was laid at the Prince of Wales’s Reservoir, Stillorgan, hy 
the late Earl of Carlisle, Lord Lieutenant of Ireland, on 
November 10, 1862. 

The River V: * rises at the base of the Great Sugar 
Loaf Hill, in the County Wicklow, whence it flows in a 
direction nearly due south through a thinly ulated 
district of that county, passing by the Devil’s Glen, and 
the village of Ashford, into the Broad Lough, which dis- 

into the sea at the town of Wicklow. The length 
of the river from its rise to the sea is 17} miles, and the 
total catchment area is 34,890 acres. There are but five 
mills on its entire length. The only one of these above 
the works is at Ballinastow, a small structure, working 
one pair of stones occasionally, for —_ oats. Below 
the works there are three in the il’s Glen ; two saw 
mills, used for cutting up the timber from the surrounding 
woods, and a corn mill, having four pairs of stones, belong- 
ing to Mr. Tottenham. The lowest on the stream, at 
Ashford, works but one pair of stones occasionally, 


for = oats. 

The geological formation of the entire drai area is 
the lower Silurian and Cambrian slate, except on the hill- 
tops to the west, where the granite crops out in spots. It 
yields a peculiarly soft pure water, during the greater 
part of the year quite colourless, and analysis shows it to 
resemble in quality the Lough Katrine water with which 


Glasgow is supplied. 
Considerable difficulty existed in ascertaining the quantity 
of rainfall which could be relied on in the istrict. 


as no rain gauges existed prior to 1860. From the records 
of these it was calculated that 29.3in. was the probable 
average depth of rainfall in dry years; and that allowing 
15 in. to be lost by evaporation and absorption, 14.3 in. 
would remain for the supply of Dublin. The catchment 
area draining into the river above the proposed works was 
14,080 acres, and 14.3 in. of rain over this area would be 
sufficient to give 12,000,000 gallons per day, or 25 ons 
a head fora population of 400,000, and 2,000,000 ons for 
manufacturing purposes. In estimating the above quantity. 
as the probable rainfall, care was taken to arrive at the 
minimum annual fall, making allowance for the possibility 
of a succession of dry years. This was the more necessary 
from the fact that, according to the plans lodged in Parlia- 
ment, it was designed to construct a compensation reservoir 
on the river at a point (Annagollen Bridge) about two miles 
below the works, to provide against the claims of the 
millers and riparian proprietors on the river below, so that 
if the rainfall was taken at too high a figure, it would give 
them more water than they were-entitled to. However, 
prior to going before the Committee on the. Bill, this re- 
servoir was abandoned, and it was determined to give 
money compensation. By this arrangement the Corpora- 
tion have become, by paying money compensation, the sole 
owners of all the water which falls on the catchment basin 
above their works, and no party has any right or title to 
use or divert any of it. And they have obtained the abso- 
lute right to and control over all the water that flows into 
the river above their works. Since 1860 several rain 

uges have been maintained in the district, and have 
Coes carefully registered. The average rainfall for each 
year has been as follows: ‘ 
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1874... age sie os ob .50 
From these gaugings it is evident that the calculation 
originally made was err , but fortunately on the right 
side, as, taking the year on which the gauges registered 
the least rain, viz., 40.08 in. in 1873, one of the driest years 
on record, and deducting from this 15 in. for loss by gree - 
ation and absorption, as was done in the spring of 1861, 
the ascertained rainfall available for the supply of Dublin 
for this extraordinary dry sir,’ 25.08in., against that 
.3 in, 





calculated on in 1861 of 14 

Careful observations have been made of the dry weather 
yield of water from the catchment basin (14,080 acres) for 
the years 1869 and 1870, and it has been found to be eq 
to ab least 2,500,000 gallons per day during periods of the 
greatest drought. 

The point selected on the River Vartry as the site of the 
embankment to form the great storage reservoir is about 
7% miles from its source, and about 14 mile south-east of 
the village of Roundwood. The level of the water in the 
river at this point was 632 ft. above Ordnance datum (low 
water of a 12-ft. tide at the Pool Lighthouse, Dublin 
Bay), and 520 ft. above the highest part of the City of 
Dublin. The level where the river rises is about 1100 ft. 
above Ordnance datum, and the boundary of the catchment 
basin on the west varies from 2384 ft., the top of the Douce 
mountain, to 1581 ft., and on the east from 1200ft. to 
800 ft. The entire area is very thinly inhabitated. It is 
chiefly under pasture, and contains but a small proportion 

* See Fig. 7 of the two-page e ving published in 
ENGINEERING of the week before lack (September 27th). 

+ In case of the Manchester and Liverpool Water Works 
owing to the rainfall over the drainage areas being ass 
at too high a figure, and the water compensation to be 
given the millers was fixed by Parliament at one-third of 
this, when the works were completed the water available 








io the towns turned out not near as much as calcu- 
on. 


also | a test depth 





3°5 
of peat land, the shallow bogs that formerly existed in 
several parts tang cut out, and the onl: 
extent is situated on the side of the Douce mountain. 
Very little coloured water comes from this, and only after 
heavy floods in autumn. 

The main embankment,* which forms Lough Vartry (the 
name given to the reservoir), is 66ft. high at its d t 
pert Se the grantees h of water is 60ft. It is 1640 ft. 

ong on the top, and 28ft. wide. The public road from 
Wicklow to Roundwood, which formerly passed over land 
now submerged by the formation of the reservoir, has been 

ied over it. e@ base at the vps oy is 380 ft. 
wide, the inner slope being 3 to 1, and the outer slope being 
2} to 1, and the total quantity of earthwork in it is 
320,000 cubic yards. 

The byewash, at the eastern end of the embankment, is 
300 ft. long, and the level is 6 ft. below the top of the bank, 
or 692.45 ft. above Ordnance datum. When the reservoir 
is full at this level the area of land covered is 409 acres, 

being 60 ft., and the mean average 

22ft. Its storage —s is about 2,400,000,000 

ons, or equal to two hun ys’ supply for the City 

of Dublin and the suburban districts, at the rate of 

12,000,000 gallons per day, or when the movable planks are 

fixed on top of byewash, whereby an additional foot in 
depth of storage is obtained, 207 days’ supply. 

wo other embankmenes had to be. constructed (the 

Knockatemple and the Watersbridge) to carry county roads 

across the reservoir ; but the entire water is impounded by 

the one bank above described. 

The reservoir and works are surrounded by a boundary 
wall of rabble stone 5 ft. high, the base of which is carried 


round the reservoir on a contour line 6.ft. above top-water 
line. This wall is above 11 miles , and ; in- 
cluding embankments, filter beds, and the lands purchased 


by the Corporation, 550 acres. 

The puddle gutter in the embankment is 6 ft. wide at 
the top ao henw the top bank); and 18 ft. wide at the’ 
level old river bed. It has carried for its entire 
length down into the solid rock, which was reached 
at the above point 12 ft. below the s 3 but on 
the sides it had to be sunk from 30 ft. to 40 ft. w the 
surface of the ground. There was not much water met 
with in sinking the trench; that from the springs was 
led away in iron pipes th h the outer Aopes into 
drains ing into the old river bed w the 
works. On either side of the puddle gutter there was 

anned clay 10 ft. wide, well worked, in layers of 1 ft. 
All the stone and coarse stuff was used on the back 
of bank, and only clay and fine stuff in the inner side. 
The material forming both sides was carried up in 
concave layers of 3 ft. in thickness, and during dry sammer 
weather water was p’ on as the work proceeded to 
assist in consolidating it. 

The pitching on the inner slope varies from 18 in. at the 
top to 9in. deep at the bottom, laid on a layer of broken 
stone 2 ft. thick. It has stood remarkably well, although 
sometimes severely tried Bi poe from the north-west, 
which raise high waves onthe Lough. 

The sill of the waste weir is formed of a double row of 
granite blocks 6 ft. deep by 3 ft. thick. The apron is of 
random rubble pitching, laid’ on concrete, grouted and 
pointed with Portland cement. The public road, which 
passes over the bank, ,crosses the byewash by a bridge of 
three arches of 20 ft. span, executed in granite ashlar work. 

The byewash is carried round east of the filter beds in 
rock cutting to discharge into the old river-course ; at first 
it was formed in a series of deep steps; but the enormous 
body of water that rolls down in floods has almost ob- 
literated some of them. In winter there is often 9 in. to 
10 in. of water passing over the byewash, and we estimate 
that about two-fifths of the rainfall falling on catchment 
basin is passed down the river; but this is the propert 
of the Corporation, and could be made available, if winked, 
by constructing an additional reservoir. 

(To be continued.) 


LocoMorivEs In France.—The administration of the 
newly-formed group of French State Railways recently in- 
vited tenders for 25 locomotives. The maximum sum 
paid for these locomotives was fixed ai 17041. per passenger 
engine, and 15801. goods engine, with 1. for each 
tender supplied. The following 8 were invited to sub- 
mit tenders: The Creusét Works, the Fives-Lille Com- 
pany, MM. Claparéde and Co., MM. Cail and Co., MM. 
Gouin and Co., and the Alsacian Conran) of Graffen- 
staden. Asall these firms stipulated for higher terms than 
those just named, no orders were given out. It is stated, 





ual | however, that a fresh adjudication for 50 locomotives will 


shortly take place. 


InpiaAn RatLway WorxkinG Expenses.—In 1877 the 
working expenses of the East Indian Railway (main line) 
amounted to 31 per cent. of the receipts ; the corresponding 
ratio in 1876 was 34 per cent., so that the line appears to haye 
been worked with extraordinary economy last year. The 
working expenses of the Jubbulpore branch of the same 
system are also extremely moderate ; they amounted last 

ear to 37 * madly > as compared with 49 per cent. in 1876. 
Upon the Indian Peninsula Railway, the working 
expenses stood last year at 48 cent. of the receipts ; upon 
the oe gap ba ag i A sew _, ann 4 Py 42 
per cent.; upon the ngal Railway a’ per 
cent. ; and upon the South Indian Railway at 50 per cent. 
Upon the Madras Railway the ratio rose to 59 per cent. ; 
and upon the Scinde Railway it stood at 57 per cent. The 
average cost of working all the guaranteed of British 
India in 1877 was 43 per cent., as com with 46 
per cent. in 1876. The Indian State lines were worked fast 
year at 74 bd cent. of their receipts; the corresponding 
ratio in 1876 was 73 per cent. 


_ * See Figs. 1 and 2 of the two-page engraving published 
in ENGINEERING of September orth, sirens 
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RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION.—No III. 

In our second article of this series we noticed 
briefly a dynamometer van exhibited at Paris by the 
Eastern Railway of France, and promised further 

iculara on a future occasion. i ise we 
now propose to fulfil, and we are. able through the 
courtesy of M. Regray, the engineer-in-chief of the 


Eastern Railway, to lay before our readers full | 


Fig.5. 





details of the highly ingenious and interesting ap- 
paratus for experimental research with which the 
van is fitted. 

As stated in our former brief notice, the apparatus 
with which the van is fitted includes not only a com- 
plete registering dynamometer for ascertaining 
tractive resistances, but also arrangements by which 
it is rendered possible to take in the van itself indi- 
ator diagranis from each end of both cylinders of 
the locomotive simultaneously. As is justly observed 
by M. Regray im the introduction to a memoire on 
this experimental van, there has hitherto been great 
difficulty in carrying out anything like accurate 
experiments on locomotives while running, the 

















force of the wind and the unsteady motion of the 
engine itself, interfering more or 
curacy of the observations, while the high piston 
y a and the rapidity of the reciprocations intro- 

uce errors in the action of ordinary indicators, and 
have an important effect upon the results. These 
facts led M. Regray to search for. a méde of experi- 
menting which should be free from these drawbacks, 
and on July, 1875, while conferring with M. Marcel 
Deprez, on the subject, M. Deprez suggested the 






































system of operating which has been adopted in the 


van now under notice. essence-of the arrange- 
ment designed by M. Deprez isthe abolition of the 
ordinary indicator with its cylinder and piston, and 
the substitution for the latter of a delicate mem- 
brane exposed on one side to a known pressure, and 
having its other side exposed to the pressure 
existing in the cylinder, ee being further 
provided for registering electrically in the van each 
disturbance of the equilibrium of the diaphragm. 
The mode of operating thus suggested by M. 
Deprez, required, however, the construction of special 

paratus for its practical application, and the task 
of perfecting the details of this apparatus was placed 





with the ac- | also 





—— = ——— 
eg Rm Me Ee oy Flaman, who had 


of M.N: 


co-operation to whose inventive 
talent much of the final 


isdue. M,N: had 


also the assistance of a skilful mechanic, M. 4 
tus we 
ops of the 


in the execution of the work. The ap 
may add was all made in one of the w 


























































consists of the dynametrical apparatus, and includes 
the arrangements for.registering the distance run, 
the time, the the number of revolutions 
the wheels, and the amount of work done; while 
the second group consists of the apparatus for taking 
indicator di simultaneously, both ends of 
both cylinders of the locomotive, together with the 
auxiliary appliances, of which we shall have to speak 
hereafter. the first place, however, we shall 
describe the dynametrical apparatus, 

The general arrangement of the van, and of the 

paratus it contains, will be seen from the eleva- 
tions and sections given in Figs. 1 40:3 bm pagea 990 
and 21 of our last issue, and Fig. 4 on page 310 of 
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our present number, while Fig. 5 on page 307 
shows the arrangement of the eter g 
and its connexions with the buffer rods and draw- 
bars. The van, we may remark here, is a four- 
wheeled vehicle, with a substantial iron under frame, 
and it is of such size as to furnish comfortable ac- 


commodation for the various observers engaged in | poin 


the imental investigations. 

The form of dynamometer spring adopted is 
similar to that employed by MM. Vuillemin, Gueb- 
hard, and Dieudonné in their elaborate and valuable 
experiments on the resistances of trains, of which 
we gave an account some years ago ;* the arrange- 
ments of the apparatus have, however, been modified 
and improved so as to avoid certain causes of error, 
such as the “arching” of the train on curves, and 
the frictional resistances of the connected with 
the spring, while, besides, provision is made for in- 
dicating either the tractive or thrusting, efforts 
exerted at one end of the vehicle, and for register- 
ing these efforts by suitable curves (having positive 
or negative ordinates according to the nature of the 
— on a travelling strip of paper. 

Referring to Figs, 1, 3, and 6, it will be seen that 
the drawbar belonging to the front end of the van is 
guided both horizontally and vertically by suitable 

ide pulleys, and is maintained by them constantly 
fn the centre line of the vehicle. The connexion 
between the drawbar and the frame / of the first 

up of dynamometer springs R is clearly shown 
by Figs. 6 and 7, while from the latter view it will 
dee be seen that the frame fis made as a carriage, 
with wheels rolling on a surface, which is perfectly 
smooth and lubricated. The buffer rods P P (see 
Fig. 6), belonging to the same end of the van, are 
also supported by guide = and through the 
medium of a curved wrought-iron crossbar M, upon 
which they abut, they are connected to the frame of 
a second group of seven springs R’. This second 

up of springs is mounted in the same way as the 
frst, and is connected to the latter by the four rods 
55. Between the two groups of springs is the cast- 
iron block O, which is securely fixed to the frame 
of the vehicle. The opposite faces of the casting 
form the abutments for the two groups of springs, 
and they are adjustable within 1 limits by means 
of the wedge piece N, shown in Fig. 7. By means 
of this adjustment, the two groups of springs can 
be brought just into contact with the block when 
the vehicle is in a state of repose, and there is 
neither a tensile strain on the drawbar nor a thrust 
on the buffers. It follows from what we have said 
that when a strain comes upon the drawbar it is the 
face /’ of the block O which forms the abutment, and 
the group of springs R which moves ; while on the 
contrary, if the buffers are compressed, the group 
of springs R’ is acted upon, and the pressure is 
resisted by that face of the block O to which the 
wedge N is fitted. 

To register the movement of the dynamometer 
springs the following arrangement is adopted: The 
obetnent block O is provided on its upper side with 
an arm a 4 (see Figs. 1 and 7) which is connected to 
a pencil-holder m bya rod 6m. Towards the centre 
of the arm a 4 is a slide s, this slide being coupled 
by the links s/and s /’ to the frames of the two 

ups of springs respectively. When one of these 
eee moves the other remains stationary, and the 
arrangement is such that the movement of either 
causes an angular movement of the arm a4, and 
hence a movement of the pencil-holder m which slides 
on the rod ¢ parallel to the centre line of the van. 

The movement of the pencil-holder is not pro- 
portional to that of the springs, while, moreover, it 
is but rarely that the deflections of a plate of a 
spring are rigorously proportional to the load im- 

Under these circumstances advantage has 
en taken of a very ingenious device of M. Marcel 
Deprez's to obtain the proportion between the in- 
dications of the pencil and the strain upon the spring, 
and at the same time to correct the errors due to 
irregularities in the deflection of the springs them- 
selves, and the action of the transmitting mechanism 
between the springs and the pencil, 

The arrangement devised by M. Deprez for this 

urpose may be explained by the aid of the diagram 
Fig 8. In this diagram let cd be a pencil-holder 
which moves, parallel to itself, along the rod a 3, 
assuming the successive positions ¢' d', c'' d'', &c., 
corresponding to the tensions on a spring varying 
in arithmetical progression. The distances between 


* Vide ENGINEERING, vol. iv., pp. 340, 375, 385, and 





413. The dynametrical apparatus employed by MM. Vuil- 
lemin, Guebhard, and Dieudonné, my line ustrated in 
ENGINEERING, vol. vi., pp. 302, 308. 
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successive positions be /, 77, /’'’, &c., at equal dis- 
tances a me cP ba to one of 
the positions of the other pencil-holder ¢ d. Let the 
ints d and / be connected by a bell-crank md /, 
jointed at d, and it is then clear that the point m will 
move ina curve which it is to draw with any 
desired degree of exactness by determining succes- 
sive points. Reciprocally, it will also be clear that 
if the point m be forced to move in this curve, the 
end / of the bell-crank m d / will, as the pencil- 
holder ¢d occupies the successive position ¢ d, c’d', 
&c., move through spaces //", /’ /"', &c., represent- 
ing the tensions on the spring to scale in arith- 
metical progression. 

The pencil connected to the arm a4, Fig. 7, and 
actuated by deflection of the springs, moves in aline 
parallel with the longitudinal centre of the van, and 
to obtain a record of its movements it is only neces- 
sary to cause to under ita roll of paper having 
a movement at right angles to that of the pencil and 
proportional to the forward movement of the van 
upon the rails. With this arrangement the area com- 
prised between the curve line drawn by the pencil and 
a zero line gives, between any two ordinates, a 
measure of the work expended in drawing the train 
through the distance represented by the space be- 
tween the ordinates, the measure thus obtained being 
exact for all small variations in the deflections of the 
springs, and practically exact for all deviations in 

eflection usually met with, these not generally being 
so great or sudden as to lead to appreciable errors 
due to the inertia or momentum of the parts attached 
to the springs. 

The manner in which the required movement is 
given to the paper on which the pencil draws its 
record, will be readily understood from Fig. 1 on page 
290 ante and Fig. 4 on page 310. Sefindnntetaee 
views, it will be seen that the hind axle of the van 
has fixed upon it a worm into which a small worm- 
wheel engages. This worm is fixed on a horizontal 
shaft furnished with a universal joint near the end 
furthest from the wheel, while the bearings of the 
shaft ae the worm-wheel are formed in a 
frame which can by means of a screw (capable of 
being rotated from the inside of the van) be raised 
or lowered in guides carried by collars embracing 
the axle, these collars carrying a counterweight 
attached to their lower sides, as shown by Fig. 4. 
By means of this arrangement the worm-wheel can 
when desired be raised out of gear with the worm, 
and it is found that even at high speeds the throw- 
ing of the worm-wheel into gear involves no diffi- 
culty. The universal joint on the horizontal shaft 
of course accommodates the variations in the respec- 
tive positions of the carriage frame and axle due to 
the play of the bearing springs, and the shaft is 
so long that this play involves no appreciable error 
in the transmission of the movement from the axle 
to the paper on which the pencil registers. 

At the end furthest from the worm-wheel, the 
horizontal shaft, of which we have been speaking, is 
supported by a bearing on a bracket fixed to the 
carriage frame, and it carries a bevel wheel gearing 
into a similar wheel on a vertical shaft, which passes 
up through the floor of the van and the table 
carrying the experimental apparatus. In the detail 
view Fig. 9, page 307, the upper end of this 
vertical shaft is shown and marked C D. The 
maoner in which its motion is transmitted from the 
vertical shaft to the drum carrying the band of 
paper will be understood by reference to Fig. 9. 

rom this view it will be seen that the upper end 

of the spindle C D carries a bevel wheel which drives 
a short horizontal shaft E F, this shaft carrying a 
second bevel wheel which gears into another wheel 
G on a second vertical shaft. On this last- 
mentioned shaft are two other bevel wheels H I, 
these wheels not being keyed on the shaft, but 
deriving motion from it through the intervention 
of Dobo clutches, so arranged that the upper bevel 
wheel I is driven when the vertical shaft moves in one 
direction, and the lower wheel H when it moves in the 
other direction, the effect being that whatever the 
direction of movement of the van the movement im- 
ee to the bevel wheel on the shaft K (into which 
vel wheel both the wheels on the short vertical 
shaft gear) is always in one direction. The clutches 
also are of such construction that there is no lost 
time when the direction of motion of the van is re- 


versed. 
The shaft K, which is furnished with a clutch so 
that it can be thrown into and out of gear at will, 


runs the whole length of the frame comying the 
registering apparatus; and it serves to drive not 
only the paper drum, but also all other apparatus, 
the movements of which are dependent upon the 
movement of the van upon the rails. ‘The general 
arrangement of the apparatus will be seen from 
Figs. 1, 4, and 5, and + sere the detailed view, 
Fig. 10, page 307. 

e strip of paper on which the record is made is 
stored on the drum g (see Fig. 10) ; it passes between 
the rollers ¢ d, over the metallic table ¢ (which serves 
to resist the pressure of the pencil), and between the 
rollers c' d' to the second drum g’, on which it is 
again rolled up. The rollers ¢ c' are driven by 
worm gear at 4 and 4' on the shaft K, as shown, 
provision being made at f for giving two speeds to 
these rollers. By lifting the upper rollers d d@' out of 
contact with the paper, the motion of the latter can 
of course be arrested without stopping the rest of 
the apparatus. 

By the arrangement we have described, the paper 
receives a movement proportional to that of the van 
on the rails, and the extent of movement of the 
paper corresponding to the running of the van, say, 
one mile, having been carefully ascertained, it is 
evident that the paper can be conveniently utilised 
for registering other data, such as that of passing 
certain points, speed, &c., in addition to the strains 
on the drawbar. In the case of the van. we are 
describing, the determination of the relation be- 
tween the number of revolutions of the wheels and 
the distance traversed by the van has been made 
with such exactitude as to involve an error of but 
5 metres in 46 kilometres (equal to rather less 
than 545;), and advantage has been taken of this 
accuracy, and an arrangement (not shown in Fig. 10 
has been provided by which a point is made to mar 
the paper at the end of each kilometre travelled. 

An electric clock, provided with a remontoir of 

constant power, invented by M. Barbey, furnishes 
the record of the time, and it is arranged to make, 
by the aid of an electro-magnet, a mark on the 
travelling band of paper every ten seconds. The 
same electro-magnet is also arranged in a circuit 
which can be broken at each revolution of the 
driving axle of the engine drawing the train, and it 
can thus furnish a record of the number of strokes 
made by the piston—a factor necessary for the cal- 
culation of the amount of work done. 
The travelling band of paper having been in- 
scribed with a curve recording the deflections of the 
draw-springs, and with the marks showing the dis- 
tance run, and the interval of time during the ex- 
periment, it is easy from these data to ascertain the 
total work done. But such a calculation can only 
be made after the paper has been removed from the 
apparatus at the end of an experiment, and as it is 
for many reasons desirable that the work which is 
being performed should be readily ascertainable 
during the progress of a trial, a provision has 
been made for this purpose. . ‘This consists in the 
employment of Morin’s well-known integrating 
arrangement. The shaft K L (Fig. 10), which gives 
motion to the band of paper, is also made to drive 
rapidly a horizontal disc i, the diameter of which 
somewhat exceeds the width of the band of paper. 
The position of the disc with reference to the paper 
band is shown by Fig. 5. On the disc just men- 
tioned rests a slight roller or disc (R, Fig. 10), which 
bears upon the horizontal disc, and receives its mo- 
tion from it. Referring to Fig. 11, which is a dia- 
gram of the arrangement, it is evident that the 
number of revolutions made by’the small roller R— 
or contact roller as it may for convenience be called 
—in any given time will depend upon two factors, 
namely, the speed of rotation of the disc i, and the 
distance from the centre of that disc at which the 
contact roller is placed. The disc i, as we have 
seen, receives its motion from the wheels of the 
van, and the number of revolutions made by it in 
any given time is therefore proportional to the dis- 
tance run in that time, while on the other hand the 
contact roller is so connected with the rods carry- 
ing the pencil that the distance of its point of con- 
tact from the centre of the disc i is dependent upon 
the deflection of the draw-spring. The number of 
revolutions made by the contact roller in a given 
time is therefore dependent upon the distance run 
by the van during that time, combined with the 
mean effort on the draw-spring, or, in other words, 
it represents the multiplication of these two factors, 
and is a number representing the work done in 
hauling the train during the period referred to. 

The manner in which the contact roller is con- 





nected to the gear actuating the pencil which records 
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tions of draw-springs is due to M. Deprez, | manifold operations is himself a chemist who in his|only. This dyeimparts to wool orange shades of re- 
pepo athe brs by the aid of Fig. 11. Here | laboratory in the centre of the analyses the | markable i r : 


represents a part which moves with the pencil, 
pe to this are jeinted two links CD, BR, these 
links being connected at DR. The contact roller 
is situated at the corner R of the parallelogram, its 
plane lying in the direction RB. It is found by 
experience that when the disc ¢ is moving rapidly if 
the part C B be moved so as to bring the disc of the 
contact roller oblique to a line drawn from the 
centre of i, the effect is that the contact roller at 
once shifts its position, so as to bring RB normal 
to CB in the new position of the latter. The 
contact roller R thus follows the movements of C B 
as accurately as if rigidly connected to it, while the 
frictional resistances to the lateral movements of 
the contact roller which would exist with a rigid con- 
nexion are avoided. The frame carrying the contact 
roller is provided with a counter (/, Fig. 10), on the 
dial of which are recorded the revolutions made by 
the roller. By taking a reading at the beginning 
and end of an experiment, the number of reyolu- 
tions made during the experiment is found, and this 
number multiplied by a constant, will give the total 
work done during the experiment. The constant to 
be employed has only to be determined once for all, 
so long as no change is made in the draw-springs or 
the proportions of the gear. : 

The speed at which the van is run during any ex- 
periment can be deduced from the spaces between 
the marks denoting the ten-second intervals, but a 
more convenient mode of observing the speed is 
furnished by the tachymeter of M. Napoli with 
which the van is fitted, this instrument enabling the 
accelerations or retardations of speed to be very 
readily observed, while it also furnishes a means of 
registering them. This apparatus, which is shown 
by Fig. 12, is very simple. It consists of a frame e 
mounted on an axis so as to be very freely movable, 
and carrying another axis on which the vanes // are 
mounted; this latter axisis driven through the gear 
abcd, the wheels bcd of which are carried by the 
movable frame, while that marked a is fixed on a 
short shaft carrying also the op p, and deriving 
its motion from the shaft K L of the registering 
apparatus already described. It is evident from the 
arrangement of the gear that when the pulley p is 
driven, the resistance to motion of the vanes // im- 
presses upon the frame e a tendency to rotate in the 
opposite direction, and this tendency is resisted by 
the helical spring g. The effect is that the higher 
the speed of rotation of the vanes //, the 
greater the resistance to their motion, and hence the 
greater the effect on the spring g, and the greater 
the angular movement of the frame e. Thus a 
pointer 4 connected to the frame shows by its posi- 
tion on the dial of the apparatus the speed at which 
the vanes are being driven, and as the motion of 
these is proportional to the forward movement of 
the van, a measure of the speed of the latter is 
obtained. Of course the dial of the apparatus is 
graduated by experiment. 

To render the apparatus self-registering, all that 
is necessary is to connect a recording pencil to a silk 
cord arranged to be wound and unwound on a pulley 
attached to the frame e in accordance with the 
angular movement of the latter. In this case the 
spring which forms the resistance to the angular 
movement of the frame ¢ can be arranged so as also 
to keep the silk cord taut. We may add that in 
addition to the recording pencils already referred 
to, others are provided to draw the zero line for 
the curve representing the deflections of the draw- 
spring, and also to record various observations at the 
will of the experimenter. 

In our next article we shall deal with those fittings 
of the van which enable the power developed in the 
cylinders of the locomotive to be ascertained. 





ARTIFICIAL DYE PRODUCTS AT THE 
PARIS EXHIBITION. 

THE production of artificial colours derived from 
coal is a grand industry which pure science 
created, which it develops daily, and which it may 
reasonably claim as one of the greatest triumphs of 
its work. If one enters any factory for the produc- 
tion of artificial colouring matters, one finds a vast 
chemical laboratory. The methods in common use 
there were conceived by the greatest and most 
illustrious chemists, the distillery and other appa- 
ratus employed are nothing but chemical utensils on 


& gigantic scale, the technical language that is spoken 
there is that of the most complicated and advanced 
organic chemistry, and the chief who directs all the 





raw materials, tests the purity of the products, and 
studies unceasingly to obtain new ul com- 
binations. The progress of this industry has been 
one of, surprising rapidity; it was in 1854 that 
the first artificial colouring matter was introduced. 
The murexide or carmine of purple, discovered 
in 1839 by Liebig and Wéoher, but kept during 
many years as a curiosity of the laboratory, became 
an important industrial product when the introduc- 
tion of guano into Europe placed at the disposition 
of the manufacturers sufficient quantities of uric 
acid which is employed in its preparation ; however, 
the success’of the murexide was as ephemeral as it was 
brilliant, Although yielding the most striking shades, 
which withstood well the action of light, but too 
sensible to the influence of the sulphurous acid set 
free by the combustion of coal gas, it could not 
compete with the aniline colours and had to give 
way to them completely. We may mention also as 
a matter of history the cyanine or quinoline blue, 
discovered at the same period (1856 , and which 
shared the same fate as the murexide in spite of the 
remarkable richness and purity of the colour it im- 
parted, especially upon silk fabrics; but it was only 
when the idea of utilising the products of coal 
distillation took a practical and general shape, that 
the industry of artificial colouring matter was suc- 
cessfully established. Inaugurated towards 1857, 
it was so far developed ina few years that it was 
represented at the 
of 1862 by a collection of samples which even then 
represented an annual production of about 400,000/. 
From 1862 to 1867 animmense progress was still made 
both in perfecting processes of manufacture already 
known and in the creation of new material; at the 
time of the last Paris Exhibition of 1867, the yearly 
value of the products given by the dye manufacture 
was estimated at 1,200,000/. To-day, without being 
able to give exact figures, which are almost im- 
possible to obtain in this industry, it is fair to 
assume that the value of the dyes has tripled in 
amount, while the quantity has increased certainly 
five-fold, because of the enormous reduction in 
price and increased cheapness of production since 
the period above mentioned, We will divide in this 
review the colours derived from coal tar into four 
classes, corresponding at the same time to the 
methods of production and to the successive ones 
which have accompanied their development. Class L., 
colours derived from phenic acid and from its 
homologous cresylicacid. Class II., colours derived 
by the oxidation of aniline and of toluidine. 
Class III., colours obtained by the formation of 
azoic compounds with the aid or nitric or nitrous 
acids. Class [V., colours derived from phenols in 
general. We will pass rapidly over the products which 
have already figured at the preceding exhibitions of 
London and Paris, in order to dwell more fully on 
the progress made during these later years. 

Cuass I. Colours derived from Phenic and Cresylic 
Acids.—The oldest known among the substances de- 
rivedfrom phenic acid is picric acid, or trinitrophenol, 
which is now produced almost entirely by the action 
of nitric acid on the phenic acid which is extracted 
from the heavy coal oils. Picric acid is employed 
for dyeing in yellow or green shades after mixing 
with certain blues. Picric acid treated itself by 
cyanide of potassium gives isopurpuric acid, the 
combination of which, with ammonia, constitutes the 

renat soluble of Casthelaz which figured at the Ex- 
fibition of 1867. 

Coralline, Azuline.—The Rosolic acid resulti 
from the action of sulphuric and oxalic aci 
on phenic acids is still older (1859), it serves 
in the preparation of red coraline also known as 
peonine on account of its peony hue and azuline, 
a blue colouring material almost abandoned at the 
present time. 

Phenicienne or Phenyle Brown.—This is obtained 
by treating phenic acid with a mixture of sulphuric 
and azotic acids; it dyes wool and silk, without the 
use of mordants, and resists thoroughly the action of 
light and of soap. All these coloura were known in 
1867, but their chemical constitution and the method 
of their preparation have been until recently the 
object of deep investigation, which has resulted in 

roducing many more pure and more durable colours, 
The following, which are also derived from the 
phenic acid, are of recent date. 

Yellow Coralline or Aurine, which according to 
Dale and Schorlemmer, is nothing else than pure 





Rosolic acid, has been obtained by Kolbe and 
Schmidt, by treating phenic acid with oxalic acid 


. 
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Campo-Bello Yellow, prepared since 1871 by 
Schrader and Bereand, of Schintelds, near Leipzig, 
is ee ss it 
is like aurine employed wi van in dyeing 
wool, to which it gives all the en ad of yellow 
mixed with fuschine, indigo, &c., it also gives very 
beautiful mixed colours. 

Lastly, we must add to the colours derived from 
phenic acid, Victoria yellow or aniline orange, de- 
rived from the cresylic acid, as found in com- 
merce; it is a red powder which produces intense 
ae colours when in solution; according to 

ius and Wickelhaus, it is an alkaline binitro- 
cresylate almost pure, but the mode of preparing 
it in large quantities is preserved a secret. 

Cass Colours ived by the Owidation of 
Aniline and Toluidine—This class includes the 
colouring matters which are most largely rs 
in industry. Most of them were discovered before 
1867 and even before 1862, but since 1867, 
numerous improvements have been made in their 
preparation ; it should be remarked, however, that 
these improvements refer rather to perfecting the 
beauty and a of the uctions and to the 
reductions of their cost of manufacture than to 
the using of new modes of fabrication. We will 
pass in a the —— colours of = class, 
grouping them according to their tints givin 
a to those which have a true scimenevtiel 


ue. 
Red.—The name Fuchsine is that under which the 
aniline red is generally known in commerce, but it 
has also a great number of other names, as azaleine, 
Magenta red, Solferino red, chryaline, roseine, 
&c.; chemists, however, generally adopt the name 
of rosaniline, which Mr, A. W. Hofmann con- 
ceived to designate the base which he had discovered 
in different sorts of fuschine. The fuschine of com- 
merce ought consequently to be regarded as the 
salts of rosaniline more or less pure. Of the 
very numerous processes which have been followed 
in the preparation of fuschine only one remains in 
practical industry, this is the arsenic acid process, 
which consists in heating in large iron retorts a 
mixture of heavy commercial aniline with con- 
centrated arsenic acid, the product is then treated by 
a wet process to extract the fuschine which it con- 
tains. If this method gives the best results, it must 
be admitted also that it presents serious incon- 
veniences; for instance, an, entirely satisfactory 
means of extracting the arsenic contained in the 
residue has not been discovered, and up to the 
present time most manufacturers are content to dis- 
meme the residue at the risk of poisoning rivers or 
neighbouring wells, or to sell them cheap as 
dirt to the manufacturers of arsenic acid. Thus it 
is a great desideratum to discover a means of easily 
withdrawing the eine to find some other process 
which does not require the addition of this dangerous 
substance. For a long time a Berlin house manu- 
factured under the name of rudine, a red free from 
arsenic, and.obtained by employing as an oxidising 
agent the azotate of protoxide of mercury, The beau- 
tiful investigations of Hofmann have shown that the 
formation of rosanaline, the base of fuschine, 
ream the presence in the aniline of a consider- 
able portion of toluidine, its superior homologous. 
More recently, Rosensthiel has shown that the 
aniline of commerce contains moreover a third base, 
eudotoluidine, the usefulness of which is of no 
ess importance in the production of thecolour. An 
able French industriél, Coupier, of Poissy, making 
use of this theoretical discovery, had the idea of 
preparing direct by an improved process benzine and 
toluidine almost pure, an 5 Sp aid of these latter 
aniline and toluidine eq pure. According to 
Rosensthiel the liquid toluidine manufactured by 
Coupier contains about 37 per cent. of pseudo- 
toluidine and 63 per cent. of crystallisable 
toluidine. From these various products, pure or 
nearly pure, Coupier prepared different shades of 
red: t, with pure aniline and nitro-toluéne; 
second, with commercial aniline and ordinary 
nitro-benzine; third, with toluidine and nitro. 
toluéne, Each of these mixtures is treated with iron 
and chlorhydric acid, or according to the latest 
practice, by perchloride of iron and chlorhydric 
acid; in the two first cases a red identical with the 
ordinary fuschine is obtained, and in the last a pro- 
duct to which Coupier gives the name of roso- 
toluidine or toluidine and which has a hue 
rather more violet than fuschine. However in spite 





of the progress realised in this direction since some 
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years, the arsenic is still almost universally ;‘The methylation of the aniline is effected with | fibre itself, and rather by impression than i 
chloride of methyl, which is obtained by heating in | We need only mention this Salou dn poi Ay Tf the 


employed by the manufacturers of fuschine. 

/ue.—Aniline blue, called Lyon’s blue, was dis- 
covered by Girard and de Laire, and was to be seen 
at the London Exhibition of 1862, but it was not 
until much later that its chemical constitution was 
clearly established. By treating rosaniline, the 
base of fuschine, with aniline, it 2 ac- 
cording to the proportion of the ies and the 
period of treatment, to substitute in the rosanilive, 
one, two, or three equivalents of phenyl for one, 
two, or three equivalents of h m, and thus 
to obtain munophenylrosaniline, diphenylros- 
aniline, or triphenylrosaniline, the two former 
are the basis of violet and the latter the base of 
blue. In the process of manufacture a mixture of 
acetate of rosaniline, and a large excess of light 
aniline are heated at a temperature of 190 deg. C. 
during two hours ; by this means a raw material is 
thus obtained, from which are extracted by various 
methods several products of different degrees of 
purity, known in trade as direct blue, purified blue, 
and unchangeable blue, the latter not changing its 
colour under artificial light. These three blues are 
insoluble in water, but Nicholson has shown how 
they can be rendered soluble by treating them with 
sulphuric acid ; it is then that the so-called Nicholson 
blue is obtained, and mixed with soda it forms 
alkaline blue, 

The triphenyi rosaniline blues were employed 
only in 1867, since that time new processes have 
been followed, amongst which the most important 
are the diphenylamine blue and the methyldiphenyla- 
mine blue, As soon as it was shown that the bine ob- 
tained by the mixture of rosaniline and aniline 
was formed by phenylation of the rosaniline, the 
idea arose to produce it by an inverse process, that 
is to say, by first phenylating the aniline and then 
oxidising a mixture of this phenylated aniline with 
Ly aniline of commerce which gives the rosani- 
ine. 

The diphenylamine or phenylated aniline is ob- 
tained by heating in a digester for twelve hours a 
mixture of aniline and chlorhydrate of aniline ; as the 
ordinary aniline contains always a large quantity of 
toluidine, a mixture of diphenylamine and ditoluyla- 
mine is obtained which yields amore beautiful blue 
then dry diphenylamine. As an oxidising agent, 
bichloride of mercury is employed or sesquichloride 
of carbon, or better still oxalic acid. In 1870, Bardy 
showed that it was possible to obtain a beautifal 
colouring blue in replacing diphenylamine by methy]- 
ae ine obtained by the action of chloride 
of methyl on diphenylamine. The diphenylamine 
and methyldiphenylamine blues are remarkable 
for the brightness and ‘purity of their tints. Lastly, 
we gf notice that as the triphenylated aniline red 
ae ues, the triphenylated toluidine red of 

‘oupier also gives a blue called the Coupier blue, 
free from arsenic, as obtained by his process, 

Violet.—The Perkin’s violet or mauveine was the 
first colouring matter extracted from aniline. The 
first patent of Perkins appeared in 1856. His pro- 
cess consists in treating it with bichromate of potash 
and sulphuric acid, ‘Then followed in 1860 the 
phenylated violets of Girard and de Laire. Their 
mode of preparation only differs from the mode of 
producing blue in that the quantity of aniline 
placed in contact with the rosaniline is less con- 
siderable, and that the period of contact is shorter. 
The colours obtained are the imperial red-violet 
(monophenylrosaniline) and the imperial blue- 
violet (diphenylrosaniline). In 1863 appeared 
the Hofmann violets, which differed from the pre- 
ere. | in that the rosaniline in place of being 
phenylated, is ethylated or methylated ; they are ob- 
tained by the iodide of ethyl or methy] on rosaniline, 
the shade being more or less blue according to the 
extent of action ; thus the true violet (violet lumiére) 
of Hofmann is a iodhydrate of trimethylrosaniline. 
A short time afterwards (1864-65) Messrs. Poirrier 

uced cmt the Paris violet, which Lauth 

discovered in 186], but which he had abandoned 
considering it of small practical value. Its fabrica- 
tion is based on the same —— as that of the 
diphenylamine blue. In p of metbylating the 
rosaniline, the process commences by methylating the 
aniline and then oxidising the methyl, and dimethyl 
aniline formed; thus is obtained a violet having 
a formation analogous to tbat of the Hofmann 
violet, but of more brilliant and various shades. 
Great care is to be exercised in methylating only 
the pure aniline, because what is rather curious, 
the ethylated amines and the methob'ytoluidine only 
produces inferior qualities of a dirty ut colour. 





a closed vessel a mixture of light aniline, methy- 
lated alcohol, and concentrated clorhydric acid. As 
to the oxidation of the methylaniline it was at first 
effected with iodine and chlorate of , but in 
1867 at the time of the last Paris Exhibition a great 
rogress was effected by Lauth, who at that time 
came interested in the Poirrier factory, and who 
su the employment of chloride of copper in 
free contact with theair. Hethus created the most 
rapid and cheapest process for the fabrication of Paris 
violet. Since that time no se progress has 
been made, and to-day nearlyall the violets employed 
in dyeing operations are produced by the Lauth pro- 
ces. We may mention, however, the ——- in 
1868 of the benzylated violets, obtained by treating 
with chloride of benzyl the Hofmann and Paris 
violets, and which produce beautiful mauve blues of 
striking brilliancy. 

Green.—The discovery of aniline green dates from 
1862; an early mode of production indicated at first 
mf Cherpin was put into a practical shape by Usébe, 
of Paris. The sulphate of rosaniline, treated by 
aldahyde, gives blue solution, which the hypo- 
sulphite of soda transforms into a green liquid, 
which after filtration is employed as a dyeing ma- 
= ; but the colour alters so easily that er 
obliged, for the most pert, to prepare it themselves 
as = require it. This Unabe green was almost 
displaced in 1866 by the iodine green. This latter, 
which had already been made in small —- 
since 1863, is prepared by treating Hofmann or 
Paris violet with iodide of methyle. On precipitat- 
ing the product by picric acid, a kind of Jac insoluble 
with water, but soluble in alcohol, is obtained, 
which dyes fabrics, and especially silk, with a bril- 
liant green, preserving its shade perfectly in artificial 
light. In 1869 several differeut makers succeeded 
in preparing a soluble green dye by substituting 
for the picric acid chloride of zinc, which forms, 
with the base of the green, a combination soluble in 
water. In 1872 a large economy in production was 
attempted by substituting the nitrate of methyl for 
the iodide in the manufacture of this green ; but the 
terrible explosions occasioned in Germany, and at 
St. Denis, in the factory of Messrs. Poirrier, by 
the employment of this dangerous material, caused 
the abandonment and fi definite adoption of 
chloride of methyle. Lastly, in 1873, an abso- 
lutely pure crystallised green was obtained by de- 
positing by cold the soluble dry green dissolved in 
warm acetic acid. 

Brown and Yellow.—Many methods have been 
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enormous service it renders to the cotton-printing 
industry, thanks to its solidity, its terable 
character, and the ease with which it is employed. 
Here we may conclude for the t our résumé 
of colouring matters derived from aniline. As 
will be seen by this rapid notice, the last decade 
has not given birth to any new material of great 
importance, but it has developed marvellous im- 
provements both in the quality of the colours pro- 
duced, and in the reduction of the cost of their 
manufacture. We shall have, on the other hand, 
to point out, when — to the 3rd and 4th 
classes, the most important alterations and improve- 
ments made during the last few years, and amongst 
which we may indicate the appearance of fluoreséine, 
and of artificial alizarine, which makes the most 
beautiful feature in the show cases of the colour 
manufactures at the present Exhibition. The ex- 
amination of these matters will form the subject of 
our next article. 
(To be continued.) 





CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. V. 
THE Beiaran Surp Cana, 

In the Belgian section, Messrs, Couvreux and 
Hersent, to whose exhibits on the Danube Regula- 
tion Works we have already referred, show drawings 
and models connected with improvement works of 
the ship canal from Ghent to Terneuzen. From 
Mr. Hersent’s memoir, which forms a part of this 
exhibit, we obtain the following information: The 
= | canal from Ghent to Terneuzen was orignally 
laid out into many bends, rendering navigation diffi- 
cult; it had adepth of 14 ft. 4 in. and a width of 
98 ft.6 in. at the water level. The works which 
are at present in course of execution, have especially 
for their object the deepening of the canal to 
21 ft. 3 in, with a width of 55 ft. 9 in. at the bottom 
and 103 ft.9 in. on the water line. The slopes have 
a uniform inclination of 1 to 3, and the towing paths 
on each side are placed 6 ft. 6 in. above the water 
level, and are 32 ft.8 in. wide. In many instances 
also the course of the canal has been altered and 
straightened for the improvement of navigation ; 
several important diversions have been made for 
this purpose ; the works executed up to the present 
time are summarised in the accompanying Table, 
from which it will be seen that excavation by hand, 
by dredging, and by the Couvreux excavator have 
1 been largely used : 


ON THE GHENT AND TERNEUZEN CANAL. 






















































































EXcAVATOR, Drepes No 1. Drepes No. 2, OTHER DREDGING. 
od 
3 With Long With Long B 
Be » | gs By Boat Conductor. By Boat. Conductor. | BY Conductors. J 
Dats.) ” | Ag ge 
33 st H z 22 z % 
-O Ss 33 Bie Oube S| Cube | & Cube Ba Cube oe Cube | Cube 
S$ | .F | 388/45 | veras.| AS | Yards.) 45 | Yerds,| AS | Yards.| SS | Yards. | Yards. 
Pa Zz Z - B EB B Ee 
1874 | 676,720| 60 | 58,500] .. wk 45 | 46,800/ ,, ” ” ~ ” » * 
1875 | 422,520| 166 | 218,400| 152 | 94,730] 60 | 45,500/ ,, ra 225 | 169,970] 50 23,400 | 70,200 
1876 | 114,070] |. a 4 279,500] ... - a bo as 286,000 190 187,200 | 92,300 | (2 
1877 | 187,080 ; 1 3 
a. | aaake 99} | 390,000]... a = is} | 33,000] 225} | 90,000)... ity 
764,230 92,300 | | 494,970 “@00,600 | 162,500 
276,900 1,361,500 cube. yards dredged. 
1,438,470 1,628,400 cube yards, 
he. 
3,066,870 cube yards extracted. 




















pro} to procure brown colouring matter with 
aniline; but there are only a few of these dyes 
which have an extensive application. In one case 
the dyes are obtained direct, or in following the 
operation of a treatment with aniline by the action 
of cetncion agents on rose aniline, or on the residues 
from the preparation of fuschine, which contains a 
little rose aniline. Others are prepared by treating 
the fuschine at a high temperature with a salt of 
aniline ; the aniline chestnut of Girard and De Laire 
is obtained in this manner. As to the aniline yel- 
lows, they belong more st to the products 
which we have placed in the class, and which 
are obtained by the action of nitric and nitrous 
acids ; we shall therefore examine them on another 
occasion. 

Black.—Up to the present time aniline black has 
been produced, almost without exception, on the 





It will be_ noticed that hand-labour has been 
most ly employed upon the work ; this calls for 
no special notice beyond the fact that a large amount 
of water had to be dealt with at depths of about 
10 ft. The earth excavated was carried to spoil, 
and in many cases was employed to form dykes en- 
closing large areas, which served as receptacles for 
the semi-liquid material excavated by the dredging ma- 
chines with the long conductors; the Couvreux ex- 
cavator used had already done service on the Danube 
regulation works, and been described before; 
the material with which it had to deal, however, was 
of a more difficult nature, being a fine sand 
with water and very adherent. The length of track 
laid for the excavator was about 3 miles along the 
side of the old canal, which had been previously 
lowered to the level of the water; the floating 
dredgers employed are 88 ft. 7 in. long, 19 ft. 8 in. 
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wide, and 7 ft. 9 in. deep ; the arm is 39 ft. 4 in. long, 
and passes through the hull. The form of the 
buckets is the same as that used at Vienna, but the 
staging is higher, the axis of the driving-wheel of the 
bucket-chain being 26 ft. 3 in. above the water level. 
This increased elevation was nece on account 
of the different methods employed for transporting 
the dredged material. To a large extent the same 
method of transport adopted on the Suez Canal has 
been repeated in these works ;*#-much' more "simple 
conductor has, however, been/used by which the 
sand and mud excavated can be delivered ‘at a point 
140 ft. and 150 ft. from the dredge; and at a height: 
of 13 ft. above the water-line. The excavated ma- 
terials fall into the concave conductor, 6 ft. below 
the point of their discharge, ‘and on’ falling they 
encounter the action of a stream ‘of water which 
constantly pumped along the conduttor, and by 
which they are converted into semi-liquid mud ; 
the slope of the conductors is generally:] im 2000, 
it is supported by cables attached to a staging con- 
nected with the framing of the dredge, and the’ base 
of which rests on the deck of the ‘vessel; the con- 
ductor is counterbalanced by a platform, on which is 
placed the portable engine and se dope for lifting 
the water into the conductor, i 

suspended to the dredge in the same’ mantier as the 


conductor itself, and the general arran nt is 
shown on the engraving on pagé 8165: ‘supply 
and the maximum incline depend on the facility of 


disintegrating the ground, and on’ the quantity of 

water contained in the mixture, The ns 
generally used are three parts of water to one of 
sand, 

When compact clay is met with which disinte- 
grates slowly or not at all underthe action of the 
water, the fragments raised are carried along in the 

_ current running through the conductor, but, of 
course, at a slower rate than’ the sand. Stones 
even of large size are also easily dealt with in the 
same manner. These materials are, however, only 
occasionally met with, the ground being chiefly 
composed of the fine sand as already stated, mixed 
with a little clay, and which is easily reduced to 
the proper consistency. 

One important and interesting feature connected 
with these works is the formatiomof deposits for the 
reception of the excavated material. These con- 
stitute filtering basins enclosed within vaults formed, 
as already stated, by the solid materials previously 
removed. Where it is not possible to discharge 
direct. into their depéts by the long conductor, 
barges receive the mud and carry it to a convenient 
destination. 

The floating excavators are placed on two hulls, 
carrying an iron framework on which is mounted 


the stagin es the bucket wheel. The 
engines and boiler are installed in one of the hulls, 


and in the other is placed the pumpand engine for 
driving it, ‘The upper level of the conductor is 78 in. 
below the bucket wheel. The conductor, 100 ft. in 
length, is of the section corre to that of the 
buckets, 173 in. in diameter. It is supported by 
three cables attached to a staging, resting on the 
boat and secured to the bucket wheelframe. ‘The 
slope is 1 in 400, which allows the material to be 
deposited at a level 22 ft. 3in, above that of the 
water. These excavators perform exeellent duty, 
they can be easily transported from place, to 
and are not affected by changes in the water level. » 
The position of the depéte often involves the 
necessity of transporting the dredged-material to 
distances of 1200 ft. or 1500 ft. from the % 
In such cases supplementary conductors are added 
These are open, and are laid on the 
slope of 1 in 1000. Not unfrequéntly 
of old masonry, which formed théréyetment of the 


sides of the canal, are raised by the ‘excavator. |“ 


These are generally carried down with thée?rest of 
the material, but occasionally pe: Pre 
the channel, and requiring hand tO ve 
them. st ep oe 
When this mode of transport :eannet be a 
barges are employed to receive the di 
and remove it to convenient po 
These boats are built of iron w 


platform. is | 
















contents. The water mixing with the sand and clay 


causes the latter to be easily removed, and it falls 
into the desired location, chiefly the abandoned por- 
tions of the canal which have to be filled up. ese 
barges carry about 65 cubic yards of material, and 
they can be discharged in 10 or 15 minutes. They 
can be employed until the work of filling has 
reached within 5 ft. of the water level. 

The contractors for this work have also adopted-an 
arrangement somewhat similar to that employed: 
the Amsterdam thip canal, il and describ 
by us on page 380 of our fo volume. 
arrangement consists of a system of pipes. 
flexible joints floating on the surface of the water, 
and connected at one end ‘with a well in the’ exca- 
to the desired con- 
with a conduit on 

This 









repos daar eee . Soars discharged. 
é bank where the cor ‘are 
arrangement, only aeonnly: lopted, has given every 
ge ream , ie a 

e are indebted for engravings illustrati 
this article to the Réoue Industrielle. war ad 
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CHIMNEY DRAUGHT. 


of transforming the column of external air H into 
a os ft Se sees 
is to say umn of hot gas H has been 
into a new column of external air, and 
velocity wu that we could obtain in introducing 
Bernouilli’s formula would have n in 

the pve Be expressed in equation (1), it would 
like the velocity of a of ity D, bu 


of 


Sexes Mve weal § dooms Ee cea eee Tt 
‘orm we want to express in thi 
hope this last n be sufficient to ahd 





THAMES TIDES. 





———— |e . 


. ay 

Further on (page 287) wo find, eed 
i, ed experience, % 

the. drenght in question i civeal A 


n 
of pies sy om 
uired uce 
the equation : ag fl er 
he — . . hah 
7 (i+e+2) wi 





wre have ncttlag te devqudis conoequencs, SIEiee eat 
e have “ 
simplicity, we ite Gy pial 
he! a 
‘ 7 ey ‘ GA)” 
Before going to Rankine’s again we must recteeibee tes 
u is the veloci of ee en: ee 
Phe heed h is expressed tm fost in height of tha column 
is 
of the hot gasin the chimney.” find, 
Pere oe te ee eae is ( 
e ma ‘ Ww. our 
case, we have to do it in this way: ig iv 
H. 7 (0.0807) 5 
h , sis jer i ro. 
a Carey as a 
T, Vo, 


in which H=height of chimney , 72 (0.0807)=the weight of 


To 


a cubic foot of external air at the absolute temperature T, ; 





Law is, or ever was, an assistant of Sir Joseph ite, 
‘jis-a was, I believe, on < Sir I. 
been S caienhet ace Toeeiaciee ut thicty 
an a 
years, and during that period Mr. Law has mn in fnde- 
“| pendent ice. It may be seen by those who care to 
read that Law was well able to sustain under a very 
severe the evidence he gave before Mr. 
Grant- 8 committee on the subject of tides in the 
‘Thames. 
I am, Sir, your obedient servant, | 
W. Conquaar. ; 
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they are 82 ft. long and 15 ft. 9am Bar, 


of similar dimensions are employéd 

of earthworks under water, ‘ ‘ ich a wired: at 
various parts of the canal. ‘Tm? ehese Bontayrik 

12 in. in diameter are‘placed 13 ft. apart, iron tubes 
connecting the inner and outer shells. These holes 
are closed by means of valves while the boat is being 
loaded, and they are opened when it is brought 
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formula, let 
The said formula is written so, 


h=H (:- 5) - &) 








over the place where it is desired to discharge the 


Well what does it mean? It means simply that instead 


; harbours and 


Metropolitan Board of Works, Spring Gardens, 8.W 
October 15, ia ’ 





m.—On page 299 last issue, 
from the top, for ”” read 
TrpEs.—We are requested by Mr. Henry Law 
he (Mr. Henry Law) #4 sy ale an assistant 
but that he was retained by the 
of Works in conjunction with Mr. 
. H. Barlow, to give oer ee 


of our third colamn, 
* ** indefinite.’’ 
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Porr ApELarpe.—The old Queen’s Wharf at Port Ade- 
laide, South Australia, has been rebuilt, in Simpson, 
the lessee, having erected a substantial ire under 
the supervision of the South A: 


ustralian 
a. The new wharf 
14 ft. wide. The main front piles 13 in. by 
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orks. —Certain cage he 


arisen in connexion with the. 
works at Ravenfield, for the s i 





NOTES FROM SOUTH YORKSHIRE. 


The Doncaster Water wi 
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OTIV ARIS to general use should discussion of was met and overcome the adaptation of carbons 
LOCOM EXHI ite owas special ap . And in none of the he aetna dimen for the current of locity 
natural forces waste of original | employed, until a ‘orm » emitting ra: 
We give this week a two-page engraving showing a ay i the combestion of fall in the steam engine. nearly « equal value in all directions, was abdeinad. The 



























of the eight-wheeled 
y the Paris, Lyons, s and 


side elevation and sectional 
horse power with less than 2b. of coal per hour, while th 
a of good engines of such size as Lie = fg 
i dynamo-electric machines of 
smallness, cannot be taken to average less than 
horse power per hour. The former of these weights 

90,000 unite of heat —- mee 





2.85 per > oar vad taints. fifth) 


one, the 6} units | many 
Shaneclie vesath of the 
, becomes — Beale me 


ELECTRIC LIGHTING. 
To Tue Eprror or ENGINEERING 
Str,—The senaiie Sade by 5 me in the diseussion of Mr. 


Shoolbred’s on electric lig’ ting, which he ns, whens eee Franklin Institute Seliimente, 
the recent meeting of the Deiteh ae Ad- needful to oa waite each candle. 
vancement of Science, can be of heat as what bat poe 


properly erly supplemental or ex- 
tended , roc uiry into the volaibon of the expenditure of nm of Coa! gas capable of producing 
e vl. — 


heat in t f light b of of consequently the com m of the 
oat oe sisal force’, Theah wibsiiees Gant bs taproduce electrte light by. the 
look: ~*~ jah dy on points its of view. The first of these actuated by the ordinary steam 


urely theoretic one, and is based on the 
absolute heat which would be evolved under the sentin 
ect combustion and absolute absorption of heat Ah 

e 


of aad 
heat which ch rpresents the ame lights Ptetived: trots 


wtih the theoretic heat from coal gas is about 2 per 
i inet te dectric 


system. 
previous figures also give 517 units of heat as 
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The best of engines can scarcely be claimed to Conon F 


Institute experiments consequently do not give 
the value of an apparent maximum of effect but Fok 


all otest fone the comic iemaes ps experimented with. 


Fora it may be well to state in conclusion 
ae ta A ee horse power is that 90 Ib. 


weight Tanded fo aller avd og represents the aan 
rd ight of yas best spermaceti candle by 
flight A pom a to will he 
it of s very m rai ve ex! 
force equal to three candles. And the results claimed by 
makers of eee ear a0 Sart five 


mae as good as 
The paren of lc lighting to-de 5 is the production 


iy of tis with equal economy to 
ov lege laminati effects, and of the dis- 
tribution into s sources of light of the great light 
capacity now obtained as a a ae 4g of emission. To 
these ends the intelligence of electricians is now 

, and the attainment of some measure of success 
can be confidently anticipated. 


I am, Sir, ania 
BERT Briaas. 
Paris, September 23, 1878. 
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from the} 
Pi nes the light effect of one stendard’eandle rice THE ELECTRIC LIGHT IN SHEFFIELD. 
by the com of one- of a cubic of coal To THE EpiIToR OF ENGINEERING. 
each hour. That is, this result is that of the tests for Srz,—Dnuring a recent experiment here I had the pleasure 
quality of coal gas as lished by law, but in practice of of observing the value of the electric light as exhibited from 
qualighing with the usual imperfect burners not much above four lamps, the light from which was at angles of 
AT, as) nr vad the quantity of is obtained. about 45 deg. The lamps were so_ ee 
ting this quantity it can be that heat of the lighted area that the pencils of light intersected 
ettock of a cubic foot of coal gas is 690 heat to. r of a| each other over a = of about 70 yards by 140 yards ; 
of water heated one degree Fahrenheit), der vaaL he Freahtis I noticed three of _- out alternately, but were 
power of light is represented by 230 units. Pe wer from the | 800m lighted again. fact w imp me 
Franklin Institute experiments did not Miee> | Gruame-sitetele aoe of coal ts | most was the dark a 3 outside each of the concen- 
claimed byimowt mekersafymmoalet machine; | te folie rastical relation of trated pencils, and the absurd method by which the pro- 
they only gave as the result 380 candles of ns proud | expendivare cg eulight to that moters estimate the value of the light as compared with 
ing from one-horse power, while the claim for at no 85 to 1. This | candles. 
least two of the o-electric machines is nearly, five s penctically oly aot a an unfair one, for| There is very little difference between the scientific mea- 
times this value (200 becs Carcel for the ar ek tale wate surement of lig ht and the commercial use of it. If any of 
Lontin machine and lamps as given by one wer. , they are by no means | Your readers p an oe eae nore or epee Sale 
As each Carcel burner equals 9.6 of the lish dit is ‘questionable if they | #0 oil lamp vcandle, or gaslight, the illuminating pow 
standard, it follows that this claim is for 1920 candles per pay m and of | will be equal at equal ual distance round the table, erefore 
horse power). The Franklin Institute experiments them, especially at places why for fuel is relatively | it is absurd to compare . light equal to 2000 candles when 
gave 31 to 38 per centum of the whole as all that | cheap, that light is only 45 C thaged fhe . This 
evolves} It eat be noticed all; through this is a point which od sharehol do well to con- 









paper that the as- 



























e being friction of | sumption has has been for ti bomsbastion of nel bi te ordinary 
machine and in the circuit, being heat to the boiler"at 6 lb. per hoviltaew 
air probabl with boiler ht and will 
‘aking value of 380 candles from oné-horse power fo#iB Ib. of fuel, and the best engines 
we have, the force corresponding to one-horse ye for the same result, so Shhat 
1,980,000 Ib. raised 1 ft. high per hour—a two to times less favour- 
772 foot-pounds one-horse system than might be. 
per hour, and 2565—380 gives 6} units of heat » that the most Sronenie state- 
From which it appears that the theoretic itures of heat and fuel practi- 
heat (or force) in jucing is to that by the dynamo-electric ma- 
light as to 6}, or as 34 to 1, while e, as compared to that of coal 
i of t in ucing gaslight is ight is, at oS ena, 1 to 2.2; while | Per 


have been burned as fuel 1 Ib. of 
tty ,aainst 54 Ib. of coal treated in 

@ retort for _  mantfacture of . Whether the cost 

of fires or the retorts, the wear and tear 

zi in either processes, 


oat rick anaes ter ‘iste ighting 


But the heat which can poqvolias 














does not represent the suoentalse ‘fe bes rime cost of apparatus, from the 
sal that would have produced the same gas, Each for liaminaiion may be n te same 
ee 2 we on woe, ee the process of | ra ade te WES demanded or the’ con) wnt sis a 
distillation will have very on } question for _— and for future develop- 
the average, 4 cubic feet of i and we 
remain, as a residue of the gas id seem to have attained nearly to 
about 0.85 1b. of gas coke, and some 0.041b. or 0:05 Ib. of t and improvement. Minor ad- 
oe ve - P< aon substances are The A — = possibly in the direc- 
quantity e, owever, is reduced use of* it evo y ® given consumption, 
in the heat for until only Usted for. "The public have bees and 
0.55 Ib. to 0.60%, o for system, and from 
pound of coal in Again, essential. On 
much of thin eck is in the condition ‘fine mise of the 
breeze, so that = / 0 action, in its 
gas coke is deriv  padeas pene AAR laptation t 
pound of ly treated; while coal W he onfav 
al it possesses the constituents of a fuel, is not sented shoulc it is far within the limits 
as such. Ordi gas coal can be taken to have | of pel tae tech etaheumnt I home presented 
the value of 15,000 units heat to each each pound, and if it is Lae ree 
8 that from this uantity of heat there be deducted | * Té'may be proper to advert here to the low result in 
the value of, say, 0. ib. of coke, teken at 13,000 units | eand wer he cirri ght light found by the Franklin 
to the =7800 units, together with the heat Insti je experi ised by hn al | ena 
0.05 Ib. of gas tar, taken at 20,000 units to the or wane eouaity by it is so small 
1000 units (total deduction 8800), we have 6200 radiant light from the sides of a dark chamber 
the value of the fuel which 4 oubic feet of ed. The measurement of light is taken in 
And, as before, taking each cubic foot of 
three candles of light, it a i that 517 


have been expended for each candle 
“ Wy a be taken as the 


wh. k. actured. 

This statement, compared with the 
electric lighting, aa as ae estimated at ary 
power, gi gives the eee 
pron — igs as i. o 63, or 








y nae aoc of ight per horse 
piace of that of the Proabie, Institute. 
Unfortunately for this state 
peso the production of the e 
cauabhnes invelves the oni eyinall 2 
in the form of the steam engine ( he aaniietes os 
engine as the source of motive power, thinking that Sts 


as the aoe ee Soe 
| pe light through a small are of 
; plane, and presenting on one side 
of the pointe 0 brillant sliectine hn tee and a corre- 
sponding obscuration on the opposite side. This difficulty 









sider. Tis aog! pelaht, tp onuis oupetied ta ive motion 
power for two large engines to produce light, which is only 
effective in one-fourth of the space acted upon, with inter- 
mediate stoppages. I must candidly submit if the coal 
used had been put under destructive distillation, and the 
gaslights produced from the 5cwt. of coals (required to 
eed two engines in as effective positions as were 
the electric lights, the whole space would have been lighted 
with 158 gaslights, burning three hours, with an illuminat- 
ing power equal to 16 s candles, each consuming 
Tour, "The detract a Tight in all equal to 2528 candles 
_ distillation of the 5 cwt. of 


ht ane’ would it destro: 
SStheneant candles), cs), bat wou — 1 yield abou 


3 ewt. of coke, ani 
ectonish the slecteifed pe 


mor, Cap of which will 
jolders when they know the 
truth connected with the cost of the electric light ; but the 
—_— > pay for that truth before they can know the 


value of : = 
am, Sir, yours mes | 
” ~L 


Sheffield, October 15th, 1878. 








CRANKSHAFT FLAWS. 
To THz Eprror or ENGINEERING. 


Srm,—The crankshaft of a Jai engine at a 
colliery has recently shown signsof a flaw. It has worked 
well for three or four years, and the defect has esca 


notice. It is not now certain that the crack is deeper 
the outer skin. Do you, or any of Iter correspondents, 





know of any — chemical or a by which a 
certain test can be applied for extent of 
the fracture ? 

: Yours truly, 
Cardiff, October 16, 1878. X. Y. Z 
ee | _— ac wag, 78 —The yield of gold in Vic- 

be declinin exports of gold from the 
rr femfhpon he fees half of this s ear exhibit a decline of 

oz., as compared with the half of 1877. 





New Sours WetsH Rartwayrs.—A farther extension of 
about 18 miles on the Great Southern Railway of New 
South Wales has been iRetween J traffic. A section will 
also be shortly completed Junee and North Wagga. 

A Srzzt Brives. —Definite arrangements have been 
chief engineer of the Chicago 


and Alton Railroad, for the first ab-ctonl bet 
in America. There is a t 
St. Louis Bridge is all Pry es ie over, one 
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AND MEDITERRANEAN RAILWAY, AT THE PARIS EXHIBITION. 
HE COMPANY, PARIS; M. E. MARIE, ENGINEER-IN-CHIEF. 
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NOTIOE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS,—Thursday, 24th 
inst., at the Memorial Hall, Albert-square (corner of South-street), 
Manchester, at 10 a.m. The following papers will be read an 
discussed at the meeting: “On Drilling Machines for Boiler 
Work,” by William S. Hall, of Nuneaton. “On the Effect of 
Brakes upon Railway Trains” (second paper), by Captain Douglas 
Galton, C.B., F.B.8., of London. “ The Heslo Engine a 
in the History of the Steam Engine,” by Mr. H. n Fie’ x 
of Whitehaven. 
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THE ELECTRIC LIGHT. 

In the Times of the 8th inst. there appeared a 
letter from Mr. Adams, Mr, Edison’s agent.in this 
country, which has undoubtedly produced a great 
sensation in the worlds both of science and of com- 
merce, and the immediate effect of which was to 
cause a sudden fall in the value of gas shares to the 
extent of no less than 12/. 10s., that is to say, 
that gas shares which the day before were worth 
162/. 108. could be bought the day after for 1501. 
The letter of Mr. Adams, which brought about this 
extraordinary result, was to the effect that Mr. 
Thomas Alva Edison, the eminent inventor of the 

honograph and of the carbon telephone which bears 
his name, has quite recently discovered a principle, 
and invented a system founded upon that principle, 
by which ten thousand electric lights and even more 
may be worked from a single dynamo-electric ma- 
chine, and that he will be able to illuminate the 
whole of the lower portion of the City of New York 
with an expenditure of motive power of only 500 
horses. 

Such an announcement coming direct from Mr. 
Edison himself would well justify both scientific and 
commercial men in believing that the long looked 
for moment when electricity would take the place of 
gas as an illuminating agent was close at hand, and 
that one of the very greatest discoveries of modern 
science was about to be given to the world. And 
the announcement in English journals coming from 
Mr. Edison’s authorised agent in this country would 
tend to support the view that the communication 





had been sent by Mr. Edison himself for publication 
in Europe. Inthe New York Sun, however, a rae 
which has devoted itself very considerably to Mr. 
Edison’s inventions, there appears an article in which 
Mr. Edison’s discovery is announced in the identical 
words used in Mr. Adams's letter to the 7imes, but 
which contains a further announcement of far more 
important applications of Mr. Edison’s discovery, 
while the whole is given as an account of an interview 
between Mr. Edison himself, at his laboratory at 
Menlo Park, and the correspondent of the New 
York Sun, the announcement being made as if 
quoting Mr. Edison’s own words. Now from what 
we know of American journalism in general, and of 
American “interviewers” in particular, we should 
accept with very great hesitation, and with a consider- 
able proportion of reserve, all descriptions of inter- 
views with leading persons, especially when announc- 
ing new scientific discoveries which involve such 
mighty issues, and which appear to contradict some 
of the most universally accepted notions of physical 
and dynamical science. Far be it from us to be 
sceptical of new discoveries of science on account of 
their startling character, for the history of the world 
has shown that such scepticism is as unwarrantable 
as it is ignorant, and that what is nothing short of 
miraculous to-day, becomes a matter of every-day 
life to-morrow, and that very often the most 
startling discoveries are those which become most 
rapidly accepted as simple matters of fact. We 
need not go back to the days of Galileo or of 
Newton for instances of scientific truth 

its sway over bigotry, opposition, and scepticism ; the 
history of the last ten years is amply sufficient for 
the purpose, and within the last few months three of 
the most startling inventions the world has ever 
seen, the telephone, the phonograph, and the micro- 
phone, have been added to that list of those dis- 
coveries almost universally doubted at first, but 
which are now matters of every-day acceptance and 
belief. 

We do not therefore cast a doubt on the an- 
nouncements made by the New York Sun by reason 
of their startling nature, but because they are in 
the form of that most unreliable of all public an- 
nouncements, an account written by an ‘“‘inter- 
viewer” of an American journal of a dialogue be- 
tween himself and Mr..Edison upon a branch of 
physical science which requires a more special 
training than ‘‘interviewing” journalists usually 


d|can boast of. We do not go so far as to insinuate 


that wilful misstatements are inseparable from the 
writings of such persons, or that in many cases th 
do not state what they believe took place at the 
interview which they are describing, but we all 
know how entirely different are the accounts 
given by different people of the same occur- 
rence, and to what an extent perfectly honest 
people differ in describing the same event. We 
therefore t that until more thoroughly well 
authenti accounts of Mr. Edison’s fresh addi- 
tion to scientific discovery reach us, we must warn 
our readers to accept with extreme caution these 
announcements which came from the other side of 
the Atlantic—announcements which if true mean 
little else but a revolution in the world of science, 
Guesswork in matters of science is simple waste 
of time, and we have no wish to imitate our con- 
temporary The Engineer by throwing a handful of’ 
bullets at a target in the hope that one may chance 
to hit the bull’s-eye, even though we might by 80 
doing invite the plaudits of those who would rejoice 
more over the one sheep in the fold than the ninety 
and nine which strayed in the wilderness, We may, 
however, in matters of ordinary presumptive evi- 
dence venture to indulge in guesswork, and we 
cannot help thinking that Mr, Edison’s communica- 
tion to his agent in this country was in the form of 
a copy of the New York Sun with the article to which 
we have referred marked with the stamp of his 
laboratory. It is well known that Mr. Edison, 
like many other eminent men, sends to his friends 
and correspondents copies of journals in which his 
discoveries arereferred to, and nothing could be more 
likely than that he should have sent to Mr. Adams, 
as a prelimi announcement, the journal to which 
we refer; and Mr. Adams, writing to the Times, 
quoted the article in question, announcing what 
would be perfectly true, that he had received the in- 
formation from Mr. Edison. In this supposition we are 
of course liable to correction, but we do not see any 
other way of accounting for the letter of Mr. Adams 
and the article of the New York Sun, both announcing 
‘Mr, Edison’s discovery in ly the same words. 
It is a matter of considerable importance, for upon 


ey |machine, and an 


ion depends the answer to the 

ion whether Mr. Adams’s communication has 
to an announcement made by 
Mr. Edison through his own agent, or rests 
for the credibility of its statements upon of an 
“interviewer” accredited to an American newspaper. 
Two things, however, we think we may accept with 
perfect mg non bean hy a very important im- 
rovement, if not a vast scientific discovery, has 
made by Mr. Edison in connexion with the 


ree ue ca “theroaent the secret of his discovery 
until he oroughly protected himself against 
imitators who might rob tim of his laurels or who 

in bringing out inventions based 


ery. 

In a leading article, having for its subject. the 
notice in the New York Sun to which we have re- 
ferred, The Engineer, evidently anxious to give to its 
readers ‘' the benefit of early news,” adopts a still 
more ingenious method than the last, that of firing 
at Mr. Edison a handful of shot in the vain hope 
that one or another will hit, Not having been 
taken into Mr, Edison’s secret and not being in the 
romp ea to be Arges as to what it is until it 

ecome public property, our contemporary, 
with a resignation and Sacondt worthy of all prai 
ventures upon three guesses as to what is the nature 
of Mr, Edison *s discovery. For the sake of our 
contemporary we can only wish that all three iy aa 
prove correct, for three bull’s-eyes score better 
one, but at the same time we cannot but think that 
of The Enpineer, without havieg Sup with the 
of The ineer, ut g to put u e 
Sesthes’ seemennn of being pack sere 4 of such 
|} schemes as those devised by our contemporary, to 
‘whom we give every credit for magnanimity in 
giving them to the world, instead of converting them 
‘into sources of personal wealth. ‘There are,” it says, 
“only three ways in which, so far as we can see, 
it would be practicable to use a le engine to 
light a e metropolitan district. e first plan 
‘would consist in so arranging matters that each lamp 
should be supplied by an intermittent current of 
electricity, so that the resistance caused by each 
war Ah be alternately very great and little or 
nothing. Electricians will not find much difficulty in 
understanding us, and to those who are not electricians 
it would be impossible to make ourselves intelligible 
without diagrams, which the mere idea involved is not 
ay ‘ Rade cr plan consists in Placing in a box 
iat the foot of each lamp-post, a small dynamo-electric 
electro-d machine. This 
last would be put in motion by a current of electri- 
city sent from the chief station, and, driving the 
o-electric machine, would produce the current 
required for the lamp. In this way, given power 
enough to begin with, any number of lamps may be 
kept going. The third system would consist in 
roducing secondary currents, one for each lamp, 
means of induction coils. If Mr. Edison can 
with secondary currents produced by 
hines or coils, and yet have 1000 or even 100 
ights on a single circuit, he must have discovered a 
resisting medium which is at the same time a perfect 
conductor ; or hit on some new law of the conversion 
of electricity into light, about which the world knows 
nothing at present, 

There is something very delightful in that com- 
prehensive phrase “so arranging matters,” it gets over 
so many little difficulties and so many embarrassing 
situations, it covers such a wond number of 
secrets, and such a multitude of sins, and whether 
one understands what one is talking about or not it 
answers one’s purpose equally well. We must can- 
didly confess that we belong to that unfortunate 
class who are dense enough to require diagrams for 
properly appreciating the value of the first of our 
contemporary’s and we are naturally tanta- 
lised and inted at being told that they are 
not forthcoming. On the whole, however, we have 
resolved to be philosophical, and to look upon the 
statement that ‘ the involved is not worth” 
eS ee ae Gkaeednte 

hot, number two, will be hailed with delight by 
persons interested in the coal trade, or in that of 
and coke, = Sa menior it on have 
devised. ere except its cost to 
prevent it from , and a scheme for 

employing silver wires for telegraphic 
e would 


would be open to the same objection. 
eur sbeurss 
be at the chief station sufficient By wei 
electric 





only ask our contemporary on 
start with to work a certain number 
lights through the intervention of as many electro. 
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dynamic engines working as many dynamo-electric 
mo erators, does he not dispense with the interme- 

te converting machinery, and save all that power 
which must inevitably be lost at each conversion. 
Possibly our contemporary did not look at the 
question in that light. We are afraid our contem- 

rary did not take a careful enough aim when he 
Rred this shot, for with every wish for his success 
we can bardly think it will hit the target. 

The last guess is perhaps of all the three of the 
greatest interest, for if it hit the mark Mr. Edison 
will have made the most wonderful discovery in an 

so full of scientific marvels, he will, in the words 
of our contem , ** have discovered a resisting 
medium which is at the same time a perfect conductor” ! 
Could a scientific discoverer wish for a reputation 
ter than that would give him? The phonograph, 
the telephone, and the quadruplex system of tele- 
phy would fade into nothingness, and the name of 
itr Edison would henceforth be handed down to 
terity as the discoverer of an electrically resist- 
ie medium which is at the same time a perfect con- 
ductor, But that is beyond the 
Edison to discover ; it is reserv 
gineer to immortalise itself by such a pemsies and 
we may expect our contemporary to soar to higher 
flights. After this it may certainly be expected to 
invent a snow-white paint which is absolutely black, 
so that if it tells its readers that black is white, it will 
only be stating a philosophic fact; it may after that 
give to the world a source of fervent heat that is 
infinitely cold, and will stand alone a luminary of 
science in a world that is dark as night. 


wers even of Mr. 
alone for The En- 





THE THAMES. 


We are glad to find that the Corporation of the 
City of London have resolved to test how far the 
Metropolitan Board is justified in setting at defiance 
the remonstrances that have already been addressed 
to them. The Town Clerk has written to the 
Board, pointing out, not only the increasing de- 

sit in the bed of the river, but also the sanitary 

gers arising therefrom. The Board has in 

accepted the challenge, but in the most cautious 
manner. Admitting nothing, or perhaps rather 
endeavouring to deny the allegations of the civic 
authorities, whether as Conservators of the ‘Thames 
or as the London Port Sanitary Authority, they 
have modestly asked the Corporation to supply 
them with charts, &c., showing the locality of the 
shoals complained of, thus throwing the whole onus 
probandi on the Corporation. This is precisely the 
course we anticipated they would take. In our 
last issue we suggested that the Board, if really 
called to account, would try every legal means in 
their power to delay action, and they could scarcely 
have chosen a better plan than this to set at nought 
all the t rts of the Thames Conservancy, 
and to that body to begin its series of accusations 
de novo, with the requisite proofs. 

Meanwhile, however, some additional information 
has cropped up in re to the state of the river. 
At a recent meeting of the Woolwich Local Board, 
Captain Behenna stated that at the time the acci- 
dent occurred to the Princess Alice, the pent-stock 
of the North Woolwich sewer was open, and the 
sewage of the district was being poured into the 
Thames to mingle, a little lower down, with the 
discharges from the Barking and Crossness outfalls. 
Tn addition to the houses at North Woolwich, there 
are a number of factories, and the public ens 
draining into the same outfall, which the Metro- 

litan had constructed and maintained in 
efiance of their own Act of Parliament, and thus 
perilling the health of a population of some 80,000 
persons. He moved that the surveyor of Wool- 
wich should be instructed to take samples of the 
Thames water at a time of day, and condition of 
tide, corresponding, as nearly as ible, with the 
circumstances which prevailed when the accident 
occurred, obtaining the water from various depths, 
and having the samples analysed. Mr. Jackson, of 
the Metropolitan Board, stated that a Committee 
of that Board had been m yrange to investigate the 
subject, and he promised that the inquiry would 
bea full one, adding that the Thames Conservancy, 
of which he was also a member, was taking energetic 
measures to impress upon the Metropolitan Board 
a sense of the condition of the river. He remarked 


that the Board was loth to believe that the sewage 
had anything to do with the state of the river, but 
it would be clearly shown that its bed was filli 
up with sew: 
Tossness out: 


fillin 
muck, both at the Barking om 
Mr, Suffield, another member 


of the Woolwich Board, stated that while it was 
true the neighbourhood was freer from tic 
diseases, pulmonary affections were abnormally fatal, 
which he ascribed to the poisoned atmosphere. The 
assertion that the sewage did not remain in the river 
was disproved by the uliar slime which was 
found on the clothing of the drowned ns. ‘The 
Board unanimously passed the resolution above 
referred to. 

We are glad to find that the local authorities on 
the banks of the Thames are awakening to a sense 
of their duties. We may remind the Local Board 
of Woolwich that, situated as the town is on the 
south bank of -the river, its immunity from zymotic 
diseases ney. be largely due to the fact that, as the 
south wind blows for most of the year in the neigh- 
bourhood of London, South Woolwich would 
necessarily be freer from the danger which the con- 
stant flow of sewage t it, to and fro, might 
cause. On one of the hottest days of last summer, 
however, when not a breeze was stirring, we 
penen to be in South Woolwich, and the stench 
of the river from its banks to the barracks so per- 
vaded the place, that fearing to return by steamer, 
we hastened by train to town. And it was not until 
Lewisham was reached that the offensive odour of 
the Thames ceased to be observed. The Wool- 
wich authorities should, therefore, rejoice with 
trembling. 

We must again express our fears that the in- 
tended investigations on the part of the Thames 
Conservancy and-the Metropolitan Board will not 
result in anything like a final settlement if the 
present bases of inquiry are relied on. Each party 
will endeavour to maintain its opinions, and unless 
the greatest care is observed, all the sampling and 
analyses will end in smoke. We repeat, therefore, 
what we remarked last week. It is most desirable 


that the two Boards should act in ny. Each 
professes to be the trustee of some million 
rsons, crowded on the banks o foul stream. 


Should, as it most probably will be the case, the 
reports of the engineers and chemists be diametri- 
cally opposed to each other, nothing but expensive 
and unsatisfactory litigation can follow. hereas, 
if-a kind of joint and co-operating commission of 
experts be appointed, solely in the interest of the 
public, who will in any case have to pay the cost, 
whatever the result of such commission may be, 
it will carry with it the weight of authority that 
cannot possibly be obtained from any other source. 
To give the slightest value to the proposed investi- 
gation, it is evident that a systematic plan of 
observation, embracing such elements as the state 
of the tide, the height and variation of barometric 
level, the air and water temperature, speed of the 
current, and a host of other minor conditions should 
be mutually settled. It appears to us, in the absence 
of such precautions, that all the reports hitherto 
issued, either by the Thames Conservancy or the 
Metropolitan Board, have had inherent defects which 
have proved fatal to their value. In sampling 
sewage half-hourly per day for a period of above 
twelve months every day in the weak, we have seen 
instances of variation to the extent of over 100 per 
cent. above the normal amount (that is a daily 
average of all the samples mixed together), at certain 
hours and on certain days of the week, both as 
regards suspended and dissolved matter; while the 
ratio between the mineral and organic similarly 
varied. If such occurred in a flow of 500,000 
ons daily, what errors may not be expected in 
ealing with hundreds of millions which will have 
to be tested in examining the Thames water, subject 
as it is to constantly varying conditions, bo 
mechanical and chemical ? 





RAILWAY ENTERPRISE IN BRAZIL. 

TuHE extension of railways by native enterprise 
in countries previously assisted with English capital, 
cannot fail to be viewed with interest, as tending by 
the development of its resources to promote the 
interests of all concerned, while it is not unreason- 
able to believe that the disheartening results which 
have followed foreign investments have arisen as 
much from cupidity at home as from bad faith 
abroad, and might have been in a great measure, if 
not altogether avoided, if the co-operation of those 
locally interested had been more sought for, and if 
native capital, by no means wanting in most cases, 
had been encouraged to unite with that from Europe. 
By this means much wasteful extravagance might 
have been , and the present of such 








undertakings would have been very different, State 


th | and the first-class carriages 


guarantees upon amounts of capital 
would not have gm and a ai sane 
searching administration would have secured an 
economy which probably would have sensibly 
diminished the present exaggerated distrust of 
capitalists. 

It is, therefore, satisfactory to find at a time 
when foreign railway enterprise is at its lowest ebb 
that in Brazil, at any rate, there seems to exist on 
the part of native capitalists no difficulty in finding 
both the means and the ability to enteiche the 
execution of a line of railway which is fast advanc- 
ing towards completion, without having had re. 
course to foreign assistance. We adhe to the 
Uniao Mineira Railway, which was given in 1876 by 
the Imperial Government to Sefior J, d’Assis Fonseca 
and Dr. Pedro Betim Paes Leme, and which, when 
completed shortly, will form a part of the system of 
the Dom Pedro II. Railway belonging to the 
Government, the latter railway being as yet the 
op ge means of communication from the capital 

io de Janeiro with the interior. 

The object of the Uniao Mineira Railway is to 
reach by the shortest and easiest course the vicinity 
of Curo Preto, the capital of the province of Minas, 
as well as other important and populous districts of 
& province which is one of the wealthiest and most 
productive of the empire. To accomplish this the 
railway will branch off from the Dom Pedro II. line 
at Senana and proceed to S. Joas, Nepomuceno, 
a distance of about thirty English miles, this being 
the portion now under construction; but it is 
ultimately intended to carry it on another twenty 
miles to Pomba. ‘The capital necessary for the 
execution of the first thirty miles has been raised in 
Brazil, and the materials for the permanent way and 
rolling stock have already been obtained in England. 

The company possesses in addition to its other 
priviledges a guarantee from the government of the 
province of Minas of 7 per cent. on about 
320,000/. for the period of fifty years, which gua- 
rantee is therefore equal to 7 per cent. on about 
10,000/. per mile for the portion already in course of 
execution, while the traflic in coffee alone, without 
other articles of commerce or passengers, it is fully 
believed, after deducting 50 per cent. for working 
—— will yield 10 per cent. on the outlay. The 
rolling stock and | pare uipment of the line are 
very complete, and might offer in many of its features 
an example to other foreign railways. 

The rails are of steel, 401b. to the yard, with 
strong fishplates secured with bolts having nute 
that cannot work loose. The lccomotives are con- 
structed to work round severe curves and up heavy 
gradients, they have six-coupled wheels, with a pony 
truck or bogie with a single pair of wheels in front, 
with a four-wheel tender to hold a 1000 gallons of 
water. They have been constructed to a specification 
embracing the highest class material. The principal 
dimensions are as follows: Cylinders, 13 in. in 
diameter by 20 in. stroke ; coupled wheels, 3 ft. 6 in. 
in diameter; extreme centres, 10 ft. 4in.; weight 
of engine and tender in working order, 31} tons; 
working pressure of boiler, 150 lb. per square inch. 
Each engine has been provided with one injector and 
apump. The centre pair of wheels have no flanges, 
and are provided with a broad flat tyre. The engines 
are calculated to work round curves ‘of 2} chains 
radius, and to take a gross load of 80 tons up 
gradients of 1 in 35, independent of their own 
weight. The carriages are of the American saloon 
type, but instead of the bogie truck Clemenson’s 
six-wheel radial wheel base has been adopted. Teak 
is the timber chiefly used in their construction, 
are provided with arm 
chairs which revolve on a centre pin similar to those 
in the Pullman cars, By this arrangement more space 
is given, and the passengers are not compelled to sit 
with their backs to the windows, as is usually the 
case in narrow gauge stock, The brake vans, in ad- 
dition to the guard's compartment, are provided with 
a lavatory and other conveniences accessible from 
the carriages during the journey. The n stock 
consists partly of short four-wheel covered vehicles 
and long wagons with the Clemenson’s wheel base. 
Each wagon has a platform at one end provided with 
a powerful screw brake, The upper and part of 
the underframe is of teak, and all the material is of 
the best description. In addition to the hand brake 
already referred to, the whole of the stock, including 
the locomotives, is provided with a powerful con- 
tinuous brake which can be worked either from the 
engine or from the guard’s van. From this it will 
be seen that advantage has been taken of every 








modern improvement. 
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A FATAL STOP-VALVE ACCIDENT. 


SuBJoOINED we give engravings, showing the 
construction of a steam stop valve, the failure of 
which, unfortunately, ca the death of one of the 
firemen in the s.s. Cybele, at G w, on the 
7th of August last, and severely injured three other 
men. ‘The steamer started for Montreal on the 
morning of the 8th, and the owners then informed 
the Board of Trade of the casualty, and on her 
return an inquiry has been held at Liverpool into 
the cause of the accident. It appears from the evi- 


dence that the second engineer and one of the fire- 
men had been trying to open the stop valve after 
steam was up in the boiler, and that they were 
unable to move the wheel by the manual power of 


both of them. The fireman asserts on oath thatthe 
second engineer then applied a pinch to the wheel ; 
but the engineer himself is equally positive that he 
did not use the pinch. While pulling away at the 
wheel, however, the bracket broke at the line 
marked a 4 in Fig. 2, and the valve being at once 
blown full open, steam and water issued from the 
orifice now formed by the fracture of the hollow 
bracket, and these men made their escape shouting 
to those below to do the same, One of the firemen 
sought escape in the wrong direction, being probably 
not aware what was the exact nature of the cause of 
alarm, and he was imprisoned in the steam, which 
of course continued to issue until the water in the 
boiler was by evaporation reduced to considerably 
below 212-deg. Our readers will at once recognise 
that the stop-valve cover and bracket was very 
neatly designed in conformity with the modern 
system of box castings for all framings and brackets. 
The actual section of the casting at the fracture is 
shown to an enlarged scale in Fig. 3. It will be 
noticed that the core had shifted, reducing the 
thickness of metal at 4, in Fig. 2, below what it had 
been designed to be, otherwise there is ample sec- 
tion for all the stress which it could have been na- 
turally expected to bear. What the stress was it is 
difficult to determine. Mr. Samson, a Board of 
Trade officer, and Mr, J. Fortescue Flannery, of 
London, consulting engineer, gave similar evidence 
as to the calculated strength of the bracket, both 
agreeing that a force of about 12 tons at the spindle 
would have been necessary to produce the fracture 
if the metal was in its normal state, and both agree- 
ing that the spindle was not strong enough to sus- 
tain that compression stress. Mr. Samson inclined 
on that ground to say that the engineer must have 
used the pinch, and that he probably tried to turn 
the wheel in the wrong direction, and thereby 
brought an undue strain upon the bracket. Mr. 
Flannery attempted very ingeniously to account for 
the fracture by supposing that the expansion of 
the spindle more rapidly than the box—gun metal 
being a better conductor of heat than cast iron, 
and the coefficient of expansion being also much 
greater—may have put an excessively great stress on 


the thread of the spindle. Then although this force 
could not be greater than that which the spindle was 
strong enough for, that might yet be sufficient to 








break the bracket, whose moment of resistance he 
considered must have been greatly reduced by the 
way in which the bracket may have cooled in. cast- 
ing. He represented that, in his opinion, if the 
bracket at the section a cooled more slowly than at 
the thinner section 4, then would the material at a 
and at 4 be in a state of tension, which tension at 4 
would not be available to resist the upward com- 
pressive stress of the heated spindle, and that 
the bracket a ae consequently break under a com- 
paratively low bending moment. We are not aware 
whether either Mr. Flannery or Mr. Samson took 
the shearing strain into account, that would con. 
siderably reduce the required moment of rupture. 
Apart altogether from the mere strength of the 
bracket, it is sadly unfortunate that the bracket 





should have been cast hollow and open to the steam. 
This is one of those slips which might very readily 
be made by even a careful engineer, and we have 
illustrated the design to draw attention to it, so 
that those: who have such stop valves in use may 
alter the detail in the direction of safety. This is 


the third failure at the same place of similar but | la 


smaller stop valves in that vessel. These minor 
failures, injuring no one, were not reported to the 
Board of Trade, and the court exonerated the Board’s 
surveyor from all blame in connexion with the 
present accident, The court considers that the 
surveyors could not be expected to suspect that 
the bracket was hollow, such a construction being 
very unusual, and not evident on external inspec- 
tion, Our contemporary, The Engineer, the week 
before last reprinted the Times report without ac- 
knowledgment, with only this alteration, that The 
Engineer prefaces the Times account and adds to it 
reflections upon the Board of Trade officers for not 
having discovered this defect when they surveyed 
the machinery. The Engineer says: ‘It appears to 
us that the use of a Board of Trade inspection is 
to ascertain defects in construction.” The Engineer 
then seems to think the Board of Trade sur- 
veyors are engineers quite superior to the engine 
builders on the Clyde. We do not look upon sur. 
veyors in this light; they are men with only an 
average knowledge of engineering, appointed to 
report on the condition of the hulls and machinery 
of steamers. They are not appointed the critics 
and improvers of engine building, and an outside 
committee is now working to have their position 
defined in the sense we understand the Act of 
Parliament to warrant, 





THE PARIS CONGRESS. 

IN our article the week before last on the proceed- 
ings of the Congrés de la Propriété Industrielle re- 
cently held at Paris, we alluded to the interesting 

rt presented by M, Lyon-Caen. In this report 

. Lyon-Caen observed that questions relating to 
legislation regarding patents for inventions had for 
some years been particularly the order of the day in 
many great European states. more 
than ever to pre-occupy the minds of manufacturers, 
of engineers,’ of economists, and of juris-consults, 








Owing to this the Committee of Organisation had 
received a large number of popes 
various documents referring to that part of the pro- 
= which et ts of fowrecrnps Of 
these documents he to present yses. e 
differed very much, he remarked, both in regard to 
the persons from whom they emanated, and to their 
object. They were sent in from France and from 
foreign countries, by private persons, societies of en- 
gineers and architects, industrial associations, syndi- 
cates, commercial tribunals, and chambers of arts 
and manufactures. These documents might be divided 
into three classes. The object of some was to 
initiate discussion in the Congress of questions of a 
special nature, which the programme did not appear 
parr 5 to indicate. Others proposed solutions of 
submitted questions. And there were papers, pro- 
positions, and reports of other meetings, and 
rennet translations, and notices of foreign 
ws. 
We cannot afford space for anything approaching 
a full account of the contents of M. Lyon-Caen’s 
ee report, but some of the s ions 
it refers to will interest our readers, and ion to 
them will show how mistaken and unjust are the 
conclusions of those who would have it supposed 
that the Congress was a one-sided assembly. The 
first communication alluded to in M. Lyon-Caen’s 
report was that of M. Chevreul, Director of the 
Museum of Natural History, at Paris, who had called 
attention to the necessity of discussing the question 
of patents of invention for chemical products. The 
position of inventors of these products, he observed, 
was especially serious. The German law declared such 
roducts to be not patentable, and in this that 
w had been imitated in the cay recat eS of 
law. M. Limousin had asked for di m of the 
question whether it would be possible to guarantee the 
legitimate rights of the inventor by some system other 
than the temporary monopoly of the working. He 
also wished for inquiry as to whether it would be 
possible to secure the right of the inventor inde- 
pendently of any declaration or demand for a patent 
on his part. Likewise he desired discussion as to 
whether a term could be fixed, after the expiration 
of which the inventor, advised of an invention 
similar to his own, should be debarred from institut- 
ing proceedings for infringement. M. Gustave 
Biebuyck, Advocate at the Court of Appeal of 
Brussels, had insisted on the necessity of vesting in 
the judicial tribunals authority to decide questions of 
ere et also va of nullity. ae ~~ 
energeti against the prescriptions o lgian 
w, which Tires the sdatalotation the power of 
deciding as to the forfeiture of patents. e@ ques- 
tion of forfeiture was likewise dealt with by Mr. 
Murdoch, patent agent, of London, whohadaddressed 
various interesting observations to the Committee 
of Organisation. He declared himself opposed to 
forfeiture whether for default of, or insufficient 
working, or for introduction by the patentee of ob- 
jects manufactured abroad, According to Mr. Mur- 
doch, the same opinion obtained with the other 
English patent agents. He ted that to recon- 
cile the interests of industry with those of inventors, 
there should be kept at the patent office a register 
in which should be entered the terms on which 
atentees would sell their patents or grant licenses, 
Givry, merchant, of Paris, had desired the aboli- 
tion of forfeiture on account of the introduction of 
objects manufactured abroad. In his opinion it 
stood in the way of that equality which in patent 
matters should exist between foreigners and natives, 
M., Mazaroz, in a small lenpee Lanes sere! had, among 
other things, desired that patents should be granted 
by Syndicates General of Commerce and Industry, 
composed of a delegate from each of the Syndical 
Chambers of each department, Six delegates from 
the Syndical Chambers should act as conciliators in 
all proceedings for infringement. In default of 
conciliation, these delegates should make a report 
on the matter to the competent judges. He a'so 
wished the Congress to petition for the reduction 
of the taxes on patents and their uniformity in all 
countries. The Parisian Syndical Chamber of en- 
gineers, boiler makers, founders, and industries in 
connexion therewith, had transmitted to the Com- 
mittee of Organisation a report on the imperfections 
of French Legislation relative to the publication of 
patented inventions. The Chamber complained 
that patents in France were not placed at the public 
disposal with sufficient facility, and the publication 
of the descriptions and drawings was too much 
dela; M. A. Poirrier, manufacturer of chemical 
at Paris, in notes addressed to the members - 
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tection ted to inventors who took in 
Promastioea exhibitions should be Bre 8 ing all 
the countries represented at such exhibitions, Mr, 
Lloyd Wise, in a small pamphlet printed in lish, 
French, and German, briefly exp his 
views on some leading pointe He secre it 
xpedient to t patents for improvements relati 
po men toa iments. He held that shane 
might be the result of a previous examination, an 
applicant should not be precluded from aces a 
patent at his os cont and risk, and observed that 
this proposal n unanimously approved in 
England by a number of associations. A pri 
publication to 


be fatal, should come strictly within 
one or other of the following ms: (1) It) 


should not be more than twenty-one years old, and 
be in the form of a full description, identical with 
the applicant’s specification; or (2), if-the prior 
description were more than twenty-one years old, it 
should be proved that the identical invention, as 
claimed by the applicant, had been openly used 
within the last twenty-one years. Patents for in- 
ventions should be subject to a tax, but it should 
be so regulated that the amount derived by the State 
might not exceed the sum requisite to cover the 
expenses of efficiently administering the Patent Law. 
The tax should be annual and progressive, and by 
the adoption of this system the initial payment 
might be reduced to a nominal amount, thus render- 
ing unnecessary any special provision in favour of 
poor inventors. In Mr. Wise’s view, where a patent 
had been applied for in one country, subsequent 
publication of the invention during a limited period, 
say, twelve months, should not necessarily prejudice 
the original applicant's right to patents in other 
countries. To this end, on depositing his original 
application, the applicant should be required to 
specify the countries in respect of which he desired 
to retain the option of obtaining teary the appli- 
cant to be deemed to have abandoned his right to 
ask for a patent in any country so reserved, when 
not exercised within the delay allowed. Mr. Wise 
objected to the forfeiture of patent rights for default 
of working. He did not object to obligatory 
licenses in cases where the patentee did not by him- 
self or licensees carry out the invention in the country 
concerned, but was not pre to say that this 
system of granting licenses should hold as against a 
patentee who either was himself engaged in the 
manufacture of the patented article, within the 
country concerned, or had a licensee there. In con- 
cluding this paper he expressed the hope that any 
resolutions arrived at by the Congress might not be 
couched in such general terms as might be open to 
interpretations of a conflicting character. 

The remaining documents referred to in M. 
Lyon-Caen’s report as having been received - by 
the Committee of Organisation to be laid on the 
table of the Congress included the following: 1. A 
pamphlet by M. Limousin entitled ‘‘ De la Pro- 
priété Intellectuelle Industrielle,” which had ob- 
tained a premium from the Industrial Society of 
Amiens in 1872, and concluded with a projet de loi. 
2. A pamphlet in English by Mr. floyd Wise 
“ On the Kesimilation of the Laws and Practice of 
various Nations in Relation to Protection of In- 
ventions.” This had been read by the author at 
the International Law Congress at the Hague in 
1875. 3. ‘'wo numbers of the Journal of the Society 
of Arts. These numbers contained a report of the 
discussion that took place at the house of the Society 
on ,the projected Fin lish patent law. 4. The 
April, 1878, number of the Journal of the French 
Society for the Encouragement of National Industry. 
This number contained a report by M. Lavollée on 
various publications of Messrs. Thirion and Barrault 
relating to patents. This report, which had been 
adopted in public session, recommended an uniform 
patent law, and demanded the calling together of a 
Congress similar to that of Vienna. 5. The reso- 
lutions adopted by a French Committee in regard 
to a general patent law, and presented to the Con- 
gress of the Association for the Reform and Codifi- 
cation of the Law of Nations held at Antwerp in 
1877. 6. A proposed revision of the French law 
which had been submitted by M. Chapelle to the 
Agriculturaland Industrial Society of Sainte-Etienne, 
by which it was approved. 7 and 8. A review of 
the German law and the annotated translation of 
the same by M. Charles Lyon-Caen. 

Numerous as are the points of which we have made 
mention, they afford but a faint idea of the large 
amount of information and the great variety of sug- 
gestions contained in M. Lyon-Caen’s report and 
the papers it referred to. 
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PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. IV. 
Tae JasLocukorr System or ELEcrric 
LIGHTING—(continued). 

WE have, in former articles upon the Jablochkoff 
peer of electrical illumination, described (1) 

e electro-motor a. by which the electric 
currents are gen or induced,* and (2) the 
burner or “ electric candle” by which the electricity 
so generated is utilised so as to be made into a 
source of Dninclions In the present notice we 
shall confine our chiefly to the cost of the 


Jablochkoff system, comparing it with that of illumi- 
nise Cot he apparat uired f 
; t.—The us requi or establish- 
ing the Jablochkoft dlectric light under the present 
t is as follows: 1. A Gramme dynamo- 
i the alternate currents of 
electricity by which the carbons composing the 
electric candles are rendered incandescent, 2. A 
smaller dynamo-electric machine producing a con- 
tinuous current which, by traversing the magnetising 
coils of the first machine, excite these electro-magnets 
— which the electric currents are induced. 3, The 
mps 
support the opal glass globes by which this light is 
dispensed. 4. The cables or conductors by which 
the lamps are connected with the machine and with 
one another; and 5, the various accessories such as 
commutators, terminals, binding screws, &c. 
The following Table gives the particulars of the 
dynamo-electric machines which are supplied in 
four sizes. 


in which the candles are fixed and which | O 





Maintenance-—The actual cost of the 
system is not easy to ascertain for several 
pose are it has nat, eps: soheniaped lo 
sooren. accurate as to power absor 
for ly working ; and, secondly, all informatio 
on the point is very charily given’ on. account of 


Cost 
Ji 


rival competitors, and because experiments are still 
in for the cheapening of the system. It 
may, however, be estim that each candle 


burning requires as nearly as possible one horse 
wer to drive the machines. At the Grandes 
Magasins du Louvre, where the 
work lo else 
months), the machines are placed in the basemen 
and are illuminating no less joni a ees 
me aya { heavy. work is being done there from 
eg, emabin ia oneal ke eee 
y; ectricity to the lamps in the 
ins during business hours, and to those in the 
court-yard of the Hotel du Louvre at night, There 
are at. the ins and Hotel, du Louvre four 
candles in each lamp, each of which burns for about 
an hour and a half, and costs 7d. At the Avenue 
de l’Opera there are forty-six lights worked by three 
engines of 20 horse power each, one near the 
pera itself, one near the Palais Royal, and one 
— half pil at ar ca two. At the Place de 
pera, umina: e — facade, there 
are twenty-two lamps, in each of which two electric 
spoils ore. Desning Sowwibee “AS a. Bate 
gazins du Louvre are t; iven 
by an engine in the basement. the areas lEtoile 
is illuminated by sixteen lights, the machinery being 
placed in a small pavilion near the Arc, At the 









































DIMENSIONS. 
Number of are 
Lights. | Alternate Current Machine. | Continuous Current’ Machine. | Weight. on +a nef 
Length. | Width. | Height. | Length. | Width, | Height. 
ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. owt. £ 
20 3 (0 2 6 2 6 2 8 : ao 2 0 17 650 to. '700 4 
16 3 0 2 6 2 6 2 8 1 38 2 0 16 650 ,, 570 
6 2 83 1 4 . See 0 9 1 4 6 1000 ,, 1250) 200 
4 1 10 1 4 oe eB 0 9 1 4 4 1 ” 150 140 
Prime Cost or Accessory APPARATUS. Corps Legislatif there are six lights, the machine 
Brushes for a ee rg Apparatus: £ s d. ae in the basement, and * the Concert de 
need wpe ph = Mahiepticgies’ 3 : : l’Orangerie, in the Tuileries Gardens, there are no less 
Candle Holder with Four Clips: than forty-eight electric lights worked from a small 
2 ee ee apr 3 ep hS pavilion in e grounds, e front of the Church 
a Opal glass ow 280 of bo Es oar ~eepns de la Madeleine 
‘ommutators : is illumina ight ts, but t more are 
Foe Sone Baty “ ee about to be added At Oe toliontne places the 
Opal’ Glass Globe: or Jalbochkoff system is also regularly at work, the 
16 in. in diameter ‘ 016 8 numbers following the names indicate the number of 
in.  ,, WIP Gag tg, 1 BT CO lights at each place; in all these cases the dynamo- 
Conducting cables composed of seven 


threads of copper wire insulated with 
india-rubber, metre... es O Se 
The following ‘Pable gives an approximate view 
of the cost of establishing the complete apparatus 
for four, six, sixteen, or twenty lights : 





Twen 
Lights, 


2 3.4. 
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£ s.d 
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electric machines are in the basement of the build- 


ings: The Hi me, sixty; Chatelet Theatre, 
sixteen ; the ins de la Belle Jardiniere 
twelve; the interior of the Grand Opera, six; and 
the offices of The Figaro, where at present two 
lights are machines being fixed in the 
basement 


with the note machinery. 
In all the above othe power employed comes 


out very uniformly as one horse soso candle, 
and the following figures supplied by the Jablochkoff 
Company (Société Générale @’Eléctricité) give the 


cost per hour fora machine working sixteen lighte. 
The sixteen Jablochkoff candles cost 7}$d. each, and 
burn for an hour and a half : 


8. 4, 

By Fg ence star i Se 6 4 
Coals orse power a‘ . 

horse power vie vid 1 6 

of ditto. ditto ) ee 


8 
The light of the sixteen candles is estimated by 
the company as equal to that of 1600 gas burners, 
each consuming 33 cubic feet per hour, or about 
6000 cubic feet cain The price of gas in Paris 
being 6s. 10d. per thousand cubic feet to the public 
and 3s. 5d, to the Administration of the Ville de 
Paris, it follows that the cost of illumi by 
ual in power to that produced by the 
Fablochkoff for 8s. 6$d., would be 2/. 1s. to 
the public and 20s, 6d. to the Ville de Paris, while in 
a ee 3s, per thousand, its hourly 
cost would be 18s. 
engine power is em. 


et py: however, where 
ployed for industrial or other purposes, the cost of 
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establishing the electric 1% would be very greatly 
reduced, for the salary of the engine driver need not 
be included in the cost of the light, and the amount 
of fuel consumed in consequence of driving the 
dynamo-electric machines would cause but a very 
small extra expense, while in factories where water 

wer is utilised the sole of electric light- 

g would be the cost of the candles or carbons, 
the wear and tear and lubrication of the machines, 
and the interest on that capital sunk in the prime 
cost of the apparatus, 

At the Magazins du Louvre the system has been 

ually extended. In May of last year it was first 
established in the t central hall, sixteen lights 
being employed ; since that time it has been added 
to the side galleries, the court-yard of the hotel, the 
offices, and to nearly every department of the es- 
tablishment, no less than 80 Jablochkoff candles 
being now in use. Here it has been found that 
every 16 electric candles, costing 2/. 11s. per rs 
have replaced 200 gas lights, costing 3/. 12s. 4d., 
thus pees, three and a half times more light, 
with a saving in cost of 30 per cent. 

The above figures we quote as they have been 
given to us by persons interested in the success of 
the e have not yet had opportunities of 
verifying them, but for ordinary cases they appear 
to be fairly arrived at. We cannot help thinking, 
however, that the estimate of the cost for fixing, 
and for *‘ contingencies,” at only Po cent. of the 
selling price, will be found too small for permanent 
public work ; and, in places where the system is to 
replace gas already established, representing so 
much invested capital, economy would be consider- 
ably reduced. 

But putting aside the question of monetary 
economy, there can be no doubt that a beautifully 
pure, white, steady, and brilliant light in every way 
suited for street illumination, and for public build- 
ings, factories, and other large areas, has 
been brought to a high degree of perfection by the 
system of M. Jablochkoff—a system the results of 
which are at the present time so great an attraction 
and ornament to the City of Paris. 


CIVIL ENGINEERS AND DOUBLE 
COMMISSIONS. 
_ Ws have been requested to give publicity to the follow- 


ing letter : ‘ : 
The Institution of Civil Engineers, 
Established 1818. Incorporated by Royal Charter, 1828. 
25, Great George street, Westminster, 8S.W 


October 16, 1878 
The Secretary to the Trustees of the 
Clyde Navigation, Gl w. ‘ ; 

Sir,—The Council of the Institution of Civil Engineers 
have been informed that a statement has been made to the 
Clyde Trustees, that civil engineers are in the habit of 
receiving double commissions—that is to say, from their 
emer and from the contractors engaged to do the 
work. 

I am requested by the Council to give the most un- 

ualified contradiction to this statement ; to add 
that, in the — of the Council, such a practice would 
be distinctly dishonest, and would constitute a disqualifica- 
tion for membership of this Institution. 

I remain, Sir, your obedient servant, 
James Forrest, Secretary. 








Water Surrty or Brooxiyn.—Over 2,000,000 gallons 
of water are now consumed in Brooklyn every day more 
than at the corresponding _ of last year, the daily 
average being over 32,000, galions. 


Messrs. W. Simons anp Co., Renrrew.—A meet- 
ing of the creditors of Messrs. W. Simons and Co., owing 
to the stoppage of the City Bank, was held yesterday week 
in Glasgow, when a statement of their affairs was produ 
showing a considerable surplus of assets over liabilities ; 
and it was unanimously reso!ved that the firm should con- 
tinue to carry on the works and tbeir present contracts. 








New Yorx Etevarep Rartroaps.— Mr. W. G. 
Steinmetz, civil engineer, has sent to the directors of the 
Metropolitan and New York Elevated Railroad Companies 
a communication treating of the noise.caused by the 
running of trains on these roads. He says that engineers 
have unsuccessnlly attempted to remedy the evil of noise 
by me columns, lini the iron, casing the car 
wheels, filling the bottom of cars with cork, and by the 
use of various su in different ways. The 
noise, he says, will, however, continde until the roads are 
so constructed that the trains on elevated railroads have 
the same effect upon the rails as those running on roads 
built upon solid . A train, running on iron rails, 
whether onan iron structure, or on the ground, 
will produce noise, but it will be different in as 
the noise made by the different elevated railroads differs 
according to the structure. Mr. Steinmetz considers it 
advisable to enclose the so-called tunnels or tubes on sides, 
bottom, and top, and to fill the cavities jwholly or in . 

light cheap article. The surface 


ith sawdust oth 
of the road should a, he thinks. be curved for drainage, while 
snow can by 


be removed by sweepers. 





VALVE FACE PLANING MACHINE; PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO., ENGINEERS, MANCHESTER. 





WE annex an engraving of a handy machine for re- 
planing the valve faces of locomotive cylinders while in 
their places, which is exhibited at Paris by Messrs. 
Sharp, Stewart, and Co., Limited, of Manchester. As 
will be seen from our engravings the machine has a 
frame which can be fixed in position by the studs belong- 
ing to the front cover of the valve chest, while the inner 
end of its spindle is steadied by working ina valve spindle 
gland,as shown. The planing is performed by two tools 
each carried by a tool-holder fitted toa revolving disc, these 
discs being so arranged that the cut of one tool overlaps 
that of the other. The discs are really worm-wheels 
which gear into the screwed portion of the main spindle 
of the machine, as shown, this spindle being fitted at its 
outer end with a hand-wheel, while this wheel has a 
grooved rim, so that it can be driven by a cord from the 
shafting if desired. 

The feed gear, which is driven by a worm on the main 
spindle just inside the hand-wheel, gives to the bearings 
of the two tool discs a longitudinal traverse, and the 
cutting tools are thus brought to bear upon all parts of 
the valve face. The tool is a very useful one for loco- 
motive repairing shops. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
better attendance than usual on ’Change at Middlesbrough, 
and the market presented an animated appearance. Business, 
however, was flatter than ever. People chiefly occupied 
themselves in discussing the commercial outlook. When- 
ever 7 telegrams arrived they were eagerly read. It was 
repo that the Scotch iron market had fallen as low as 
43s. per ton. Now wg caso -3e quantity of iron can 
be had in Scotland at that figure it will necessarily affect 
Cleveland, because the consumers over the border will be 
able to satisfy their requirements at as cheap a rate as 
they have been doing by “yoy from Middlesbrough. 
Nominally the ironmasters here are quoting No. 3, 39s. 
perton. There is really no business done at anything like 
that figure, and merchants offer the same quality as low as 
37s. per ton net cash prompt. The gathering on ’Change 
yesterday was more influential than usual. In addition to 
the —T number of ironmasters and big brokers and 
merchants there were five members of Parliament present, 
and many gentlemen from distant parts. The stock of 
Messrs. Connal and Co., at Middlesbrough, is 66,800 tons, 
and no iron is going into store. Their f.o.b. warrants are 
quoted 38s. 3d. net cash. In their Glasgow they have 
in stock 197,900 tons. With trouble in India, commercial 
failures at home, and the Bank rate further advanced, the 
trading community feel that matters cannot very well be 
worse than they are. High hopes, however, are entertained 
as to the future of Middlesbrough as a steel-making centre. 
Everybody believes that only a brief period must elapse be- 
fore the secret of eliminating phosphorus from Cleveland 
pig iron at a cheap rate will be discovered. That once ac- 
complished it is thought that some of the wildest dreams of 





; | Success will be quickly reduced to fact. 


_ The Finished Trade.—There is nothing new to report 
in this branch of industry, except that business is rather 
more uncertain owing to the unsettled state of commercial 
affairs. 

Engineers and Shipbuilders.—There is still a fair 
amount of work on hand at the various establishments on 
the northern rivers, and occasionally new orders are coming 


ing the Action of Slide Valves moved by Eccentrics, to hand 
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Application de la Méthode ‘oncage par l’ Air com- 
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anghlin’s American Iron Works, Pittsburgh. By 
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The Coal and Coke Trades.—All kinds of fuel are cheaper, 
vo fom coal may be had on easier term: than it could 
ast week. 


The Steel Trade.—Mr. Hill, of the Newport Wire 
Works, Middlesbrough, is adapting the Star Rolling 
Mills adjoining his works to that of a steel wire making 
establishment. Messrs. Bolckow, Vaughan, and Co. con- 
tinue busy at their Eston Steel Works, and are furthering 
their arrangements for making steel on a large scale at 
their Middlesbrough works. 


The Rates on the North-Eastern Railway.—A few days 
ago a very influential deputation from the Cleveland iron- 
masters waited upon the directors of the North-Eastern 
Railway, at Newcastle, and urged upon them the desir- 
ability of reducing the rates. There is reason to believe 
that the matter will receive the best consideration of the 








SwansEa.—The patent fuel trade has shown some 
symptoms of activity. There is little or no change to note 
in the tin-plate trade. Some activity is observed in the 
steel , and some rather orders are reported to 
have been received at the Landore Works. 

Tue AusTRIAN [Ron TRADE.—Business in iron and steel 
has somewhat improved of late in Austria and Hungary. 
Prices have not serpy larger quantities of rails and 





ironwork are being . In Westphalia also the de- 
mand for Bessemer rails trolled iron has increased, 
and the quotation for fine tin plates has risen. 
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ARRANGEMENTS FOR LIFTING SUNKEN VESSELS. 


DESIGNED BY MR. THOMAS ARCHER, JUN., GATESHEAD-ON-TYNE. 







































































We illustrate above a proposed mode of raising 
sunken vessels, which has been designed and patented by 
Mr. Thomas Archer, Jun., of the Dunston Engine Works, 
The mode of operating proposed | W 
by Mr. Archer consists in the attachment of a series of 
buoyant cylinders or pontoons B, Figs. 1 and 2, each of 
which is to be sunk by a weight attached to it, this 
weight being subsequently drawn to the surface again 
after the pontoon has been attached to the wreck by the 
i Fig. 6 shows the manner in which the weights 
are to be slung to the pontoons go as to tilt the latter into 
a convenient position for being dealt with by the divers. 
One of the chief features of Mr. Archer’s plans is the 
means adopted for passing ropes under the vessel when 
the latter is imbedded in a muddy or sandy bottom. This 
arrangement consists in the employment of what Mr. 
Archer terms ‘‘needles” or long sharp po 
such as are represented in Figs. 7 and 8 The needle has 
a recess on one side adapted for holding the bight of a 
steel coiled rope, as shown, and Mr. Are 
drive one of these needles, with the wire rope in place, 
into the bottom ahead of the vessel, as indicated in 
Fig. 3. The “needle” has a wire rope attached to its 
head, and the driving is to be accomplished b 
rope. When the needle 
driven so as to carry the rope sufficiently far down 
into the bottom, it is to be withdrawn, and the rope 
pulled under the bottom of the vessel by tugboats haul- 
ing at either end, as shown in Figs. 3 and 5, these boats 
going ahead and astern alternately,{so as to give the rope 
In case of wear of the rope, Mr. Archer 
proposes that one tug shall pay out a first length and the 
other haul in, so as to bring afresh portion of the ro 
on to the sand. One rope having been got under 
bottom, others can of course be made to follow. In Fig. 
2 the lifting of the vessel when made almost buoyant by 
the attachment of the pontoons B, is shown as being 
controlled by what Mr. Archer names regulators, these 
being ropes led over the lifting vessels D D, and attached 
to weights which descend on the other side of these 
vessels as the wreck is raised, brakes being provided to 
control the descent of these weights. The weights D are 
intended to start the vessel from its bed and supplement 
lifting power of the pontoons B. 
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Enlarged view of Needle & Weight. 
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vapour of the liquid in the io machine when finel 
divided quickly and thorough x saturate the air wit 
which it is brought in contact. cylinder made of spiral 
wires, such as those at which we Tr looking, 
caused to revolve by the same weight which drives the air 
blower and by which a constant pressure is 

One-half the cylinder is sub: in the volatile liquid 
contained in the lower part of the apparatus, and the result 
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THE DUBLIN WATER WORKS. 

A Description of the Dublin Corporation Water Works.* 
By Parke Neviuue, Engineer of the Works. 
(Continued from page 305.) 

Tux tunnel under the enbankment, used in the first place 
to pass the river water while the k was being con- 
structed, and subsequently for iving the discharge 

ipes, is situated towards the eastern . Itwas formed 

cutting an open canal 14 ft. wide, with nearly vertical 
sides, through the solid rock, and covering this with a 
semicircular arch of ashlar stone, 4 ft. thick, well puddied, 
forming a tunnel 14 ft. bigh by the same width hrough 
this tunnel a 33-in. pipe and a 48-in. pipe are laid ; the 
latter intended for sluicing i should it ever be 
necessary to lower the water rapidly in the reservoir ; the 
former for the delivery of water for the supply of the city 
and suburbs. About midway in this tunnel a stopping of 
brickwork is built, through which the pipes are passed ; 
it is 38 ft. thick, constructed of the best Staffordshire blue 
firebrick set in Roman cement, and is toothed into rabbeted 
recesses left for the purpose in the arch, sides, and floor 
of the tunnel, and stop walls are built at each end of 
Plugging, projecting 25 ft. beyond sides of tunnel, and 
eight above it, the space between being filled in with 
cement concrete tied on to the rock, and on this the puddle 

tter rests. The water of the River Vartry was turned 
Som its ancient course through this tunnel on the 30th day 
of June, 1863, by the late Earl of Carlisle, Lord Lieutenant 
of Ireland, on which occasion he conferred the honour of 
knighthood on Sir John Gray, the chairman of the Water 
Works Committee. 

The 33-in. pipe is laid from the bottom of the water 
tower, which is built at the eastern end of the tunnel on 
the water side. This tower has three 24-in. valves fixed 
one laid through the walls, with bell mouths on the 

ide. The first valve is 10 ft. below the top water level, 
the second 20 ft., and the third 30 ft., to allow the water 
to be drawn off at different levels. Should it ever be re- 
quired, water can be drawn off below from the lower level, 
y opening the 33-in. valve communicating between the 

-in. pipe and the 33-in. pipe in the valve chamber. 

The 33-in. pipe is continued through the outer tunnel 
into the valve chamber, where it is divided into two 

each.of.which has a 33-in. valve to regulate the 

i —the pipe for the supply of the City of Dublin, 
turning off to the west.along the outer toe of the bank, 
disc into the centre of a circular receiving basin 87 ft. 
in diameter and 6 ft. deep, of granite ashlar, from which 
* two conduits lead the water on to the filter beds. This 
pipe is also continued under the pure water tank No. 1 to 
he outlet wells from the pure water tanks Nos. 1 and 2, 
so that, by working the valves, the water can either be 
conveyed from the central receiving basin on to the filters, 
or, if necessary, be passed direct into the pure water tanks 
without filtering. 

The 48-in. pipe is laid from the northern end of the 
water tower, a bell mouthpiece being here fixed on it, into 
which a ball-valve can be lowered from the tower (by bei 
floated under a derrick fixed to the tower over it). By 
lowering this ball-valve into the bell mouth end of pipe, 
it stops all water from passing into the 48-in. pipe from 
the reservoir, and thus affords an expeditious and effectual 

for ing the 48-in. valves in the valve chambers 
» cleaned, or re » &8 occasion ma 
uire. The 48-in. pipe is carried h the tunne 
pens a okey and along eastern side of the filter beds, and 


——— into y \. 

The filter beds¢ are seven in number, four on the west 
and three on the east side of the pure water tanks. Each 
filter is 215 ft. long by 115 ft. wide at the top, and 187 ft. 
by 89ft. at the bottom. They are 10ft. deep from the 
floor to the level of the roads, and contain a layer, 6 ft. 6 in. 
thick, of filtering material, viz., on the bottom, 2 ft. 6in. 
of stones broken to pieces of about 4in. in diameter, on 
i different sized gravel, and on the 


the cower with about 2 ft. ge As sie, but as on a 
head the percola’ was no ciently speed sup 

the demand, there has often been a depth of 3 he. of wai : 
on them. As this rapid filtration does not clear the water 


so well as the slower operation, the Corporation have ob- | 


tained m9 ed to construct additional filter beds, which will 
meet all the 


in parts they are made up by em ments, and 
pitched with rubble stone. 
to the top of the filtering medium, 

veoke all round dividi 
beds are 20ft. wide, 16 ft. gravelled, wii 
-— 2ft. wide on each sid 


material, and is collected 
whic’ conduct it into 


the pure water tanks. 
water tanks are 250 ft. long, and 150ft. wide 
102 ft. at the bottom, and are 
of the ground, with a 
11ft. They were excavated out 
partly embanked ; in the latter case (as 
gutters excavated far down 


ddle 
ube theiGelid feck have been in.ell enees carried round Uhene 
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of the British Association : 
t See Fig. 6 of the bent tg 2 engraving published with 
whtietns of September ed " 





_ | reservoirs, and 
shot fired in a heading 


The total area of land occupied by the filter beds, tanks, 
and grounds below the embankment is about 50 acres. 
the water from the springs met with in the puddle 
trench and in the outer tunnel and under the back of the 
bank has been carried to the outer side of the embankment 
by iron pipes into drains ; these lead into a well near the 
receiving basin, whence the water is conducted by a 12-in. 
iron pipe into the cleansing pipe from the pure water tanks, 
and by this discharged into the old river bed just outside 
the works. This well affords a means of dsily observation 
of the increase or diminution of the flow of water from them, 
and has proved most useful by leading to the immediate 
discovery of a leak from the receiving basin, and another 
from the canal opposite the valve chamber, caused by some 
dragging or defect in the puddling. 
A) -washing machine has been erected at the filters. It 
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carried on more quickly. For the greater part the tunnel 
has been excavated about 6 ft. high by from 4 ft. to 5 ft. 
wide. The bottom has been dressed off smooth, but the upper 
part of the sides and the roof have been left rough, and 
wherever there was soft rock of a treacherous c 3 
that - has been lined with brick set in Portland 
cement. 

The average rate of sinking the shafts, which varied from 
180 ft. to 90 ft. in depth, was 3.7 ft. per week, and for the 
tunnelling 3.68 ft. per week at each face. The average 
cost of sinking the shafts was 191. 1s. 9d. per lineal yard, and 
for driving the tunnel 91. 19s. 6d. ineal yard. The 
total cost of the tunnel, without lining or towers, was 
57,7661. The dip of the rock was in most parts 25 deg. to 36 
deg., and the rock was more easily separated by blasting in 
sinking the shafts than in tender but on account of 
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is nearly the same in design as that in use at the Liverpool 
Water Works at Rivington, and was manufactured by the 
same maker, Mr. Sampson Moore, of Liverpool. It is 
worked by a small turbine wheel, the head of water bein; 
derived from the reservoir. It acts remarkably well, an 
washes about 50 cubic yards of sand per diem, without the 
dirt, smoke, and expense for coal, engine, man, &c., atten- 
dant on the use of steam power as at the Liverpool works. 

The water is conveyed from the pure water tanks to the 
tunnel through an iron pipe. This is for the first 150 
yards 33 inches in diameter, and for the remaining 670 

ards 42 inches, the fall from the top water level in the 
mem being equal to 45.5 ft. per mile. 

The tunnel to convey the water from the valley of the 
Vartry under the range of hills dividing it from the dis- 
tricts to the east, which slope towards the sea, is 4332 
yards long. At the commencement it takes a south- 
easterly direction, but is curved round in its course, so that 
at the dise ing point, at Callow Hill, the direction is 
north-east, thus eorene She water from flowing south- 
wards towards Wicklow to nearly north towards Dublin. 
The tunnel was driven from twenty-one shafts, each 200 
rat apart. The first shaft was commenced on the 4th of 

an , 1863, and the last heading was opened ont in 
September, 1866; thus the total time taken to drive the 
tunnel was three years and eight months. The contractor 
thought he could exeente the works by sinking only eight 
shafts, and these he made rather small. But in August, 
1863, from the slow progress of the works, he was com- 
pelled to sink the number originally designed. The quan- 
tity of water met with rendered it necessary to substitute 
steam power at several of the shafts for the horse gins first 
used for working the pumps. 

The difficulties met with in driving the tunnel were, 
first, the hardness of the rock ; peaenaly. the irregularities 
of the stratification and the thinness of the layers, which 
wae frequently horizontal; and, thirdly, the quantity of 
water. 

The rock was of the lower Cambrian or Silurian system. 
The layers varied from lin. to 24in. in thickness, the 
thinner arenes and of different hardness. nently 
several beds would be crossed in all directions like lattice- 
work with (om veins, and then would come greenstone 

r highly indurated slate, next, a layer of almost pure and 
i crystallised ipa and afterwards, perhaps, a layer 
of soft slate. The Greniere and quartz blunted the 
jumpers after a few strokes, and the miners had often to 
wrap tow round the jumpers to protect their hands from 
the sparks. From thirty to forty drills of the best steel, 


— 381. per ton, were frequently blunted in an 
18-in. hole. In one heading it one ton of to 
pierce 280 yards of tunnel. These particulars applied to 
the tunnel between shafts Nos. 1 to 11. The rock from 


shafts 11 to 20 was of a more slaty character, contained 
fewer quartz veins, and was more easily worked. 

Seams charged with water were in several instances en- 
countered, crossing the beds at nearly right angles ; some 
of them appeared to be fed from caverns or su ean 

i several remarkable cases were met with. A 
from shaft No. 5 opened a large 
fissure, from which water rushed out with great force, 
immediately flooding the heading, and a strong stream con- 
tinued to flow from it. In another case, in heading No. 1 
shaft 10, where the jumper was suddenly driven into soft 
rock, the pressure of the water violently forced it out 
again, and the water continued to flow as from a pipe under 
the pressure of several feet of water. Between ts Nos. 
4 and 7 it was seldom a hole could be bored without Spr 
ging more & less waser, entailing a great deal of trouble, 

elay, and waste of powder. ’ 

By the contract the tunnel was to be 5 &- hab by 4 ft. 
wide, , with the large end down , With a 
4 ft. per mile, and it was commenced of these 





dimensions. Soon, however, the co found it ad- 
vantageous to enlarge the size, as the work was thereby 





1s vo 
the greater difficulty in keeping the bore holes in the shafts 
ant of water the average progress in both was nearly 
equal. 

A boring machine invented by Mr. Robert Low, was for 
a time employed at the Callow Hill end of the tunnel, but 
did not act effectively. It was designed to work two 
jumpers at once, but from the size of the tunnel only one 
could be used. It was not found to act satisfactorily ; and 
the contractor, having made some alterations, got two made, 
and they were placed in the heading between shafts Nos. 
5 and 6. The one in the heading from shaft 5 was soon dis- 
continued, but that in headi o. 1, shaft 6, was worked 
for upwards of six months, with a rate of progress in the 
tunnel of 5 ft. 3 in. week. In the opposite heading 
from the same shaft the men worked three shifts of eight 
hours each, and as greater energy was exerted there than 
at any other part the tunnel, the average progress was at 
the rate of 5 ft. 6 in. per week. There was in this a savin 
in engine power, candles, &c., and the result was that han 
a was more successful than the best of the machines 
A boring machine, invented by Major Beaumont, R.E., 
M.P., was also tried, and the experiment was continued for 
about eight months, at great cost to the inventor. 

The power used in working both machines was: com- 
pressed air; this has the advan of keeping the atmo- 
oe in the tunnel in a.cool and healthful condition for 
the miners. 

At the northern end of the tunnel, at Callow Hill, a cast- 
iron ga weir, with a sharp edge of the most approved 
section, been erected for registering the quantity of 
water passed down daily for the supply of the city and 
suburban districts. The water is measured six times 
daily by a floating meter. The weir is divided into two 
bays 10 ft. each in length, over which the water falls into 
a circular basin 86 ft. in diameter and 10 ft. d The 
level of the water in this tank, when full, is 602 ft. above 

rdnance datum, and from it'a main 33 in. in diameter con- 
veys the water to the service reservoirs at Stillorgan. 
Several carefully made experiments have proved that the 
quantity of water calculated by the usual formula for ascer- 
taining the flow of water over weirs, was larger than the 
amount actually discharged by about 8 per cent. 

The length of the 33-in. main is 17 miles 4 furlongs 142 
yards, or 30,942 yards, and the falling hydraulic line is 
20 ft. per mile. 

Three relieving tanks are constructed on the line of main 
at different points, to diminish the pressure, viz. : 


Feet above 
Ordnance Datum. Yards. 
At Kilmurray ... 473 distant from Callow Hill, 11,809 
», Kileroney .. 414 Py Kilmurray, 5,121 
», Rathmic 341 9s Kileroney, 6,444 


The tank at Rathmichael is 7431 yards from the Stillorgan 
reservoir. At each tank, as also at Callow Hill, there are 
self-acting drop valves to shut off the water in case of the 
pipes bursting. The main is laid for 9894 yards along the 
ublic roads, and the rest, 21,048 yards, across the country. 
Where it passes through the Glen of the Downs there is a 
igh pressure, in some places above 3000 ft. of water ; and 
it to be carried over rough ground in crossing the 
valleys of the Dargle, Cookstown, and county bo 
rivers, and thence to the Rathmichael tank. 
The pipes, valves, and ironwork were manufactured by 
Messrs. i m and Son, of Glasgow ; they also too 
the contract for the pipe-laying, and completed their work in 
the most satisfactory manner. On this long line of pipe 
have been only sixteen cases of burst pipes, twelve of them 
while the contractor was in of work, and four 
since. Only in two cases, one at Newtown Mount Kennedy, 
and another at Kilpedder, was serious dam done ; there 
were, in addition, a few cases of drawn j " 





(To be continued). 
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THE PURIFICATION OF SEWAGE. 
Progress in Purifying Sewage by Precipitation.* 
By HENRY Rosrnson, M.I1.C.E., F.G.S. 

Tue object of this communication is to lay before the 
congress certain practical and economic results which the 
writer has arrived at in regard to perfecting the purification 
of sewage by chemical treatment, and in facilitating the 
disposal of the sludge derived therefrom. He desires to 
acknowledge the valuable co-operation he has received 
from Professor Wanklyn and Mr. J.C. Mellis, C.E. 

Since the writer’s book on the ‘ Purification of Water- 
carried Sewage’ was published in 1877, he has continued 
to follow the lines laid down therein as requiring, from his 
experience, to be adhered to in treating sewage chemically, 
and his more recent experiments practice fully bear 
out their correctness. They may be briefly stated to be as 
follows : 

To employ chemicals, which, besides being precipitants, 
are also disinfectants and deodorants, which are i 
obtainable in large quantities and at low prices, and whic 
can be used in solution so as to avoid adding solid matter to 
the sludge. The fulfilment of these several conditions 
is what has now been accomplished to a greater extent than 
hitherto. 

In considering every system for dealing with sewage it is 
desirable that the question should be ed as a means 
of enabling sanitary authorities to overcome the great and 
increasing difficulty in the disposal of their sewage refuse 
at the least cost, rather than as one for making money out 
of sewage, which has been too much aimed at, an 
thereby thrown back sani improvement considerably. 

In the course of the writer’s experience in advising with 
reference to precipitation works and systems, he has 
seen more and more clearly that sulphate of alumina aided 
by milk of lime proves the most efficient ageat to comply 
with the before-mentioned conditions for purifying poe 
This he has now advanced upon, inasmuch as he has dis- 
covered that the efficiency of sulphate of alumina is greatly 
increased by the presence of some proto-sulphate of iron 
which apparently produces results altogether out of propor- 
tion to its chemical equivalent (the salts of iron being known 
to chemists as purifiers of foul fluids), the proportions vary- 
ing with the composition of the sewage, but \their combina- 
tion ae a marked sanitary and economic advantage. 

Practical data ona large scale have already been ob- 
tained at the sewage precipitation works of the Rivers 
Purification Association at Coventry and Hertford (to 
whom the writer is engineer), where the improved system 
of working has been adopted with complete financial an 
sanitary success. The process previously employed at these 
places, was (as is well known with reference to Coventry), 
crude sulphate of alumina and milk of lime, 
results admittedly of a highly satisfactory 
addition of the salts of iron has, however, led to the pro- 
duction of an excellent effluent and at a cost less even ¢ 
previously. 

_ The employment of this combination has also resulted 
in the tanks and the sludge being — of the slight 
smell hitherto noticeable at times. The economic resul 
attending this compound system of precipitation will be re- 
cognised when the writer states that at the Coventry 
Sewage Works the purification of the very foul sewage 
(containing between six and seven grains of chlorine per 
gallon and between twelve and thirteen parts per million 
of albuminoid ammonia, with a amount of dye from 
the manufactories) is now accomplished for 1/. 1s. 6d. per 
million gallons. 

This sewage is equivalent to fifty gallons per head of the 
population per diem, the minimum flow being two and a 
quarter million gallons a day. The necessity for the 
adoption of such a standard of flow cannot be too strongly 
insisted on, as the most fallacious estimates about sewage 
treatment by every system have been arrived at through 
ignorance or neglect of this essential consideration. 

The writer has frequently met with cases where the cost 
of purifying the drainage from only a partially water- 
closet town, largely diluted with te water, until its 
flow is equivalent to a hundred per head per diem 
and upwards, has been compared with the cost of purifying 
a concentrated foul sewage of less than fifty ions per 
head per diem. At Hertford the improved system of work- 
—— been applied with equally satisfactory results. 

he way to dispose of the sludge from precipitation 
works has long engaged the attention of the writer. 
Artificial heat will accomplish it, and several ingenious 
appliances have been devised for this purpose. The cost, 
however, is heavy, and the value of the resulting manure 
is not yet sufficiently established to justify its employment 
on commercial grounds. 

The writer has now adapted the system of removing the 
water from the sludge by means of filter presses, and he 
has devised a simple appliance to economically effect this, 
a model of which is in the museum of this congress. 

This press, which is founded on an old and well-known 
Belgian apparatus for filtering impure liquids by means of a 
combination of dises with filtering cloths on their surface, 
has been arranged in order to economise labour and time 
in working, so that the discs open and shut automatically, 
by which the pressed sludge is removable quickly and 
without disturbing the filtering cloths. The fluid sludge is 
thus converted rapidly and economically into the form of 
cakes, and the drying can be further carried on to any de- 
sired len, h either by exposure to the air or otherwise. 
The culty hitherto experienced in disposing of the 
sludge to farmers for utilisation upon land is thus got over, 
as the writer has found that there is no difficulty in selling 
the sludge from the process he is referring to, provided it is 
made rtable. The theoretical value assigned to sludge 
from the writer’s process is, to eminent chemists, 
16s. 9d. a ton if it contains about 50 per cent. of moisture, 


* Paper read before the Sanitary Institute of Great 
Britain, at Stafford. ad 
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or 27s. a ton if dried down to 15 per cent. of moisture. 
Although in time the value of this sort of manure will be 
more fully i than it has been, at present it is 
wisest to confine the drying to the conversion of the Gatge 
into a portable form and so get rid of it, at the 
price it readily commands. hen farmers have agreed to 
y the real value assigned to it by chemists, further 
drying, fortification, or other manipulation, can be re- 
80 


The writer prefers to limit the operations at sew: 
works which he has to advise on to the purification of the 
sewage, and to getting rid of the product at the least 
cost. In time, he quite thinks the sludge manure 
a a considerable part of the annual cost of 
working. 

The improved method of purifying sewage and of dis- 
posing of the sludge herein recorded may be regarded as an 
important advance in regard to sewage treatment. To the 
sanitary authorities of the numerous towns where 
cannot be obtained either of sufficient area or at a reason- 
able cost, for the purification of the se , or to the 
authorities of seaside towns where pollution of the foreshore 
results from disc raw sewage into the sea, the 
information contai in this communication will be 
useful, and can be relied on, as the outcome of practical 
experience. 








PAINT FROM A SANITARY POINT 
OF VIEW 


In a paper. entitled ‘‘The Chemistry of Dirt,” read 
before the Sanitary Institute of Great Britain during its 
recent congress at Stafford, Dr. H. C. Bartlett, the author, 
after strongly recommending the abolition of absorbent 
surfaces on the walls of our dwellings goes on to say : 

‘* If we have lath and plaster let it be painted, and if we 
cannot have wainscot or mn ye a kept brilliant by con- 
tinued cleanly friction and polish, let us have a clean 
painted wooden surface, as artistic in tint and in the dis- 
posal of the colours and decoration as taste and means will 

rmit, but to carry out a determined war against dirt and 

isease, let us have paint. These are no longer notions 
iar tothe Dutch. They are sanitary axioms which 
we cannot afford to i 


land | oxide are required to equal the opacity of white 


result of detaching the false skin of the new 

and leaving the greasy under-coat which no 
exposure willever dry. Itis no ration to that 
little paint, containing white lead as its basis, becomes 
bing So and dry within months of its application, as 
to preclude the possibility of poisonous matters being 


ven off. 

eT have bad distinet proof that the injury accruing from 
the diffusion of lead in the air exists to an extent far sur- 
passing the well-known poisonous influence of minute 
quantities of lead in drinking water. I have, therefore, 
always recommended the substitution of zine white for 
white lead, for the alJ-im: + reason that it is harmless. 
Many reasons, however, to limit the use ordi- 

zinc white (oxide of zinc), the weightic 
are that it does not possess the body of white lead, will 
not cover so much surface, and is therefore 
mical either in labour or in cost. Several 


5, 
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in with other colours, a much 


mixing 
wine Paes lakaly had brought bef preparation 
- ve ‘ore me a new 
ot preehie 5 toledt ore, comers 
8 ve ly in , Tam 
to find that we have at length Ae Bcf os cohiocetia ie 
po a ed the me phil f zine pigment, 
zine oxide. oxy zine 
vented by Mr. Thomas Griffiths, of the Liverpool 
Paint Company, to be a very curious instance of the fulfil- 
ment of the demands of sanitary science. We insisted that 
we must have a non-poi white as the basis of the 
pees eee ee P , 
, 1 believe, large fortunes have been 
twithstanding a 
mies of labour and diture must, however, be included 
within the demands of sanitation, or the use of the best 
and most harmless of pigments is certain to be evaded 
The fiat of the trade is issued against it, and it becomes 
doubly dear and difficult to insure its use. Ona 
pF on ne pea forward, as dense as white 
as opaque, i covering qualities even exceeding those 
of the int; and, as it does not change colour like 
i things considered. We may 
which, while innocent 


: 


“But there is another side to the proposal ‘to paint and Girt and 


believe in paint,’ as I observed in commencement of 
this paper ; sometimes the very means taken to keep our 
Awellings clean ofte te the dirt. So yh yey ing 
int and paints ; some leave little to de- 
sired from a hygienic point of view ; others as I shall show, 
are injurious to health and even deadly in their direct 


ects. 

“In July, 1873, I was instructed to investigate the 
causes which brought about, I believe, some of the severest 
cases of poisoning ever made public. I found at 
Devonport Dockyard twenty-four cases had occurred 
among the sewn working there, dating between 
May 3and June 30. There were 64 [ome eas employed, 
poisoning per 
annum were reported of these men, or at the rate of 
cent. of those engaged in laying on the white lead paint. 
When the space to be painted was confined and ill-venti- 
lated, the symptoms were such as Dr. Thomas Brown, 
R.N., described in his report, which by permission of the 


Director-General of the Medical Department of the Navy, | will 


Iam able to quote. ‘ After a few weeks’ work, a pasty, 
lustreless look appeared upon their faces. There was a 
sense of great ion and weakness, together with 
headache and loss of appetite. A metallic taste was some- 
times complained of, and a blue line was observed upon 
the margin of the gums. It was only after persev: 
for some weeks that the graver symptoms were produ 
athe men becoming wholly incapacitated sought m 
vice. 

** * Butit was among the shipwrights that the symptoms 
appeared in a still more > gee form. These men 
were employed in cleaning off Day’s cement together with 
the paint and red lead. All the symptoms previo 
enumerated were presented, but in a more intense degree, 
attended with greater de ion, and in every case a 
gastric pain was described as a eee e 
sensation of the bowels being drawn towards spine. 
Cramp in the muscles of the extremities were common and 
of great severity, but it was observed with surprise that 
there were no cases of is. The most stringent pre- 
cautions have since been taken ; ect cleanliness of the 
skin, and frequent washing of the working clothes was 
insisted on. A chemical respirator was recommended to be 
worn while at work, and sulphuric acid drinks were always 
to be kept in readiness. No precautions, however, prevent 
the use of white or red Py bein; exceedingly in- 
jarious both to the ss and to those who inhabit rooms 

not properly dried.’ 

“‘ Now comes the important question, how long a time 
must elapse before white lead paints can be considered to 
be so perfectly dried as to be absolutely free from diff 
their injurious influence? I will reply that it a 
upon circumstances over which we have frequently no 
control. I state this meg > > hen in my house, a fudeon 
from Grosvenor-square, , the whole staircase from 
top to bottom ry ps upon it which is not now, 
bases i it was laid on at Easter last, while I was at 

righton. 4 i 

“The slightest greasy deposit upon the old paint will 
prevent one lead paints from every really ing, and 
while a skin of apparantly hard paint cheats the superficial 
observer, there is a continual exosmosis of volatile poisons 
being given off. The truth is not revealed until a 
tone of depression and lowered vitality throughout the 
house arrests the attention of observers on the look out for 
such causes and effects. Or, perchance, the spirit of clean- 
liness, that handmaiden tothe goddess H. , insists upon 
an early cleansing of the paimt all over the house, with the 
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MineERALs 1n Nova Scotra.—The prod 
Nova Scotia in 1877 was 757,496 tons, against 709,646 
in 1876, and 781,165 tons in 1875. ‘The prod 

: Scotia, in 1877 





Messts. TANGYE’s Trust Funp.— The Birmingham 

Daily Post says: ‘A practical attempt has just been 

and George Tangye, the well- 

known engineering firm at the Cornwall Works, Soho, to 
establish a permanent relief’ fund f t of 

working foremen. The sum of 20001. is to be placed by the 

., wold the san Soon ag the arising 

same in . (sae 
from the interest on this invested sum for the benefit of the 


re 
tf 


his ily would be entitled to after his death. 
It will be readily understood that these payments are 
made subject to certain condi w are neither 
arduous nor unreasonable 
. Tangye, 


those 
employ who are so beneficially interested in the fund. 
the event of the income from the above fund 
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TORPEDO BOAT FOR THE RUSSIAN GOVERNMENT. 
CONSTRUCTED BY HERR F. SCHICHAU, ENGINEER, ELBING, EAST PRUSSIA. 
( For Description, see Page 333.) 











above a hopper furnished with distrib 
To each tipping apparatus on the left si 
a screen, and to each one on the right a 
he coal falls from the lower stages into 
wagons which circulate on rails laid on the ground 
The filling of the wi 


COAL MINING AT THE PARIS 
EXHIBITION.—No. VIII. 
THe Anzin Minina Company—(continued). 


On being delivered from the shaft A (see 
248 ante), the coal is conducted into a hal 


occupied by the tracks serves as a store for cages, 
wagons, and other material. 

ach of the shafts is provided with a small repair 
shop containing one or several forges; and the more 
important shafts have, besides, machine tools, such 
as lathes, drills, &c. The building g on the plan, 
Fig. 1, on page 248 ane, is a shop of this descrip- 
tion, with a small engine, to which is connected a 
winch for the maintenance of the shaft 4, as already 
mentioned ; this winch is provided with a brake 
and is driven by gearing which can be disconnected 
at will, a on the level of the ground beneath 
the floorings of the buildings m and V forming 
a direct communication between the winch and the 
opening of the shaft #,. -—.----. - —- 

It was on the Ist of rhe 1717, that Jacques, 
Vicomte de Sendrouin, Bailly de Charleroi, Seig- 
neur de Lodelinsart, &c., Pierre Taffin, Royal 
Counsellor of the Parliament of Flanders, Seigneur 
du Vieux Condé, &c., associated with other 
of the neighbourhood, commenced the search for 
coal at Fresnes, Coal was discovered the 3rd of 
February, 1720; this was poor coal, The 24th of 
June, 1724, the rich coal of Anzin was found. The 
Society de Sendrouin became pro us; it 
triumphed over all natural obstacles, and over others 
not less formidable, those of legislation, which re- 
served to the grand seigneurs the right of the 
mineral wealth which — exist under their lands. 
The Prince de Croix and the Marquis de Cernay, 
strong in this right, wished to undertake the work- 
ing of the coal themselves. Lawsuits were com- 
menced and finally under the influence of the Prince 
de Croix Solze, an arrangement was made by which 
all the conflicting ideas were harmonised, and on 
the 17th of November, 1757, the agreement was 
signed which ¢reated the Anzin Mini Comweny, 

y 
in 


Article 9 of this agreement stipulated that o; 
six of the persons interested should take 

the meetings of the company, and that these alone, to 
the exclusion of all others, should have the power of 
nominating all employés as well as the man t 
of the whole enterprise. When it should 

that one of these six vacated his post, the sunthiine 
five should select a substitute amongst the persons 
most <— and interested in its proper ——e. 
ment, It was under this ment that 
Anzin Company became developed, and by which it 


by | is still carried on, The Prince de Croix, besides 


is an extension of the building over the pithead B ; within reach of the 
it is in this building that the sifting, screeniug, and 
loading are performed ; itis a framed building cover- 
ing an area of about 5600 square feet, which can be 
increased when required. In 
of space, the surface has been reduced to two-thirds 
the actual amount, and the number of tipping and 
tus has been diminished correspond- 
central part of this building the 
flooring is made in cast-iron plates placed at a level 
ground, that is to say, at the 


slides actuated by levers pl 
workmen. There is a special line of track for each 
quality of coal produced. The screens: are com- 
ings each 6 ft. 6 in. and 5 ft, 3in. 
wide; these are inclined—the wu 
angle of 37 deg., the middle one 
bottom 20 deg. This latter is extended 
iron table 6 ft. long inclined at an an 
and it is on this table that. the i 
aged Sent cont is effected. uetie 
e s of the grate i 

quirements of the trade. Theslides are of sheetiron 
inclined at an angle of 27 deg., and can be easily 
transformed into screens and vice versd. pa 
of the ground floor of the building which is not 


the model, for want 


of 23 ft. above the 


upper level of the pithead of which it forms an ex- 
On each side the flooring is 12 ft. 3 in, 
tages are ranged on the right 

of the upper gallery, and 


lower, and the tipp’ 
and left near the 








his Seignorial rights, merged in the society in 1757 
the concessions of Vi Condé and Hergnies, 
accorded in pe onthe 14th of October, 1749, 
and the 17th of April, 1765, and the concession of 
Fresnes obtained temporarily on the 17th of March, 
1756. Coal was discovered at the Vieux Condé on 
the 23rd of January, 1751. The Marquis de Cernay 
merged in the society, besides his;Seignorial rights, ;, 
the concession of Raismes, obtained temporarily on 
the 17th of ber, 1754, and on which coal 
was discov: the 17th of September, 1756. 
Lastly, MM,.de Sendrouin and Ti contributed 
the concession of Anzin the 17th of June, 1735. 
All these various concessions, except that of the 
Vieux Condé and Hergnies, expired in 1760. They 





































which they contain, being only from 7 to 9 percent., 
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were perpetual as far as the Seignorial rights were | ness varies generally from 6 ft. to9ft. In the deep | of which they are composed. The hard coals are 
concerned, but only temporarily as regarded the | workings at Thiers it is found accompanied by green | characterised by the small portion of volatile matter 

sandstone ; the thickness of the strata then increases 


royal privilege. The company of Anzin obtained 
the prolongation of these for forty years, that is, 
from 1760 to 1800. On the 9th of July, 1782, they 
obtained a new extension for thirty years, that is, 
from 1800 to 1830. The law of the 28th of July, 
1791, restricted to six square | es the area of 
the concessions, which already exceeded this amount, 
and extended the privileges for fifty years, that is to 
say to 1841. e decree of the 29th Ventése, 
Sg VII. (the 19th of March, 1799), definitely fixed 
e concessions of Anzin, Raismes, and Fresnes. 
On the 31st of October, 1807, the company acquired 
the concession of St. Saulve; on the 21st of April, 
1810, the mining law was passed, which accorded in 
pepeinly all existing concessions, and definite) 
ished the,rights of.the Anzin Com 
the 30th of Mag Pe as, di 








Concession of Vieux Condé 9,905 
Pa Fresnes_... 5,182 

we Raismes 12,048 

ne Anzin ie 29,627 

a St. Saulve... 5,500 

i Dénain _... 3,357 

- Odomez ... 790 

- Hasnon 3,720 
Total 70,129 


On page 247 ante we published a map of the conces- 
sions and railways belonging to the company, on 
which are laid down all the establishments, old shafts, 
and bore holes. The direction of the veins is indicated 
by different tints; these veins are supposed to be 
cut on a horizontal plane 750 ft. below the level of 
the sea. ‘The whole of the concessions of the Anzin 
Company form one extensive ar polygon, 
and reach from Somain to the ian frontier 
for a distance of nearly 20 miles, and with a breadth 
varying from 4} miles to 6 miles. The coal strata 
are overlaid by formations of varying thicknesses, 
On the Belgian frontier, in the wood of Bon Secours, 
the depth to the coal is from 13 ft. to 16 ft. ; at Vieux 
Condé and at Fresnes it ranges from 82 ft. to 130 ft ; 
at Anzin, St. Vaste, Dénain, and Vascond it reaches 
from 230 ft. to 328 ft. In descending from the north 
towards the south in the concessions of the Vieux 
Condé, Fresnes, Raismes, and St. Saulve, it will be 
found that the dead ground increases very rapidly in 

. At the Thiers shaft the thickness is 496 ft., 
further to the south it reaches 756 ft., and a boring 
executed towards the Ecluse de la Folie went down 
as deep as 887 ft.; this is the greatest depth recorded 
on the whole extent of these concesssions. Below the 
vegetable soil upon the surface of the und 
alluvium is encountered, represented by sand, peat, 
and gravel; this formation sometimes contains 
heavy springs and never, which cause great 
difficult in sinking shafts. From the commence. 
ment of sinking the shafts of Chabét Latour, 
lange quantities of flint implements and pre-historic 

were found; below the alluvial formation, 
which sometimes attains a depth of 42 ft., the lower 
seams of the tertiary deposit are encountered, com- 
prising compact clay in which veins of sand- 
stone, green sand, and clay beds are discovered ; its 
thickness does not exceed 50 ft., and there are 
various breuksin its continuity. Below this deposit 
comes the chalk, which comprises two parts, the cal- 
careous rocks above, and the clay rocks below. The 
first are freely traversed by the water, which is held 
back by the second, causing the water-bearing strata 
which can be only traversed in sinking shafts b 
the aid of oe ‘ul pumping engines, and whic 
uires the li to be more than usually heavy in 

to prevent the inundation of the works. e 
last strata of the lower stage of the terti de- 
posit is a calcareous clay schist, compact and im- 

rmeable to water. Its thickness is ordinarily 

60 ft. to 65 ft., rarely reaching as much as 
150 ft, to 250 ft. Atthe Vieux it is only from 
15 ft. to 16 ft. in thickness. The cretaceous forma- 
tion is represented only by a caleareous conglome- 
rate, more or less us, and & grey or 

colour. It contains a considerable quantity 
of grains of silicate of iron and of silex. Its thick- 





over 300 ft. On the north towards the ian frontier 
coal is found ata depth of from 15 ft. to 20 ft., all the 
cretaceous covering having disappeared here. ‘The 
green sandstone near the surface is full of fissures, 
and the surface rains penetrating pass into the coal 
measures, causing considerable difficulties on the 
north-east portion of the Vieux.Condé concession. 
Besides the formations we ‘have«alluded to there 
exists between Anzin and Dénaifi”s bed which ap- 
pears to belong to the lower eretageous formation, 














: stacles a 












and whichis composed of sand, made up of 
semi-opaque grains. This de islecally known as 
the torrent-eand, on account of. the great tities 
of water: which it contains. Ib. extends from the 
east to. the. west. for.:a Ragihng ohees tiles, 
.|and, from-north,.to,south for a; length of about 





passed, if the direction of the shaft lies 
through the torrent sands, these have to be dealt 
with, and it is only by means of incessant, energetic, 
anddangerous work that the coal can be reached. 
The measures include two principal and distinct 
rocks—clay schists and sandstone ; it is between these 
rocks that the seams of coal are found, their di- 
rection generally being from the south-west towards 
the aon -east, and their inclination from north to 
south. 

The concessions of the Anzin Company are. re- 
markable in this point that they contain the best 
qualities of coal of. all kinds, from the harder anthra- 
cites to the soft bituminous gas coal ; the anthracitic 
seams lie below others and rest.towards the north on 
the carboniferous limestone, their set being from 
north to south, Then come regularly superposed the 
various other seams growing gradually softer and 
more bituminous up to the surface. The coal de 
is divided into two distinct by a great fault, 
which passes to the south of the Cassimir Perriar 
shafts, and which traverses, all the concessions 
running from east to west.; The half soft coal seams 
worked at Cassimir Perritr, St, Mark, Le Temple, 
and St. Louis and Blosborne terminate at this fault, 
where they completely disappear; beyond the fault 
only rich coals have beenfound. To the south of the 
‘Vhiers, and to a depth of 1000 ft., the fault passes 
about 6000 ft. from the shaft, and the rich coals 
succeed regularly to the semi-bituminous. To the 
south of the Blosborne, St. Louis, and Le Temple 
shafts, after traversing the fault, the first series of 
bituminous coal seams are met with; these are called 
maréchales, and are used principally for furnaces and 
for making cokes, They are worked at Réussite, 
at Davy, and at Herin ; they sink towards Dénaio, 
where they are overlaid by the series of seams of 
soft maréchale—which burns with a long flame, and 
is well adapted for reverberatoryfurnaces—and by the 
seams of very long flaming coal specially adapted 
for the manufacture of gas; the latter, which are 
worked at the Renard and Turenne shafts, extend 
as far as St. Mark, where they disappear against a 
fault almost parallel with the main fault already 
mentioned. The following Table contains the names 
of the various coals by order of superposition, 











the residue of combustion being dust ; they decrepi- 
tate in burning, and give no smoke. The quarter 
soft coal gives off 9 to 11 per cent. of volatile 
matter; the one-third soft contain from 11 to 
12 per cent. The half soft coal contains 15 to 20 per 
cent. of volatile matter ; coke is made from this, but 
not of good quality. These coals give off a light black 
smoke when thrown on the fire, and they do not de- 
crepitate in burning. The soft bituminous coals for 
furnaces give off from 20 to 25 per cent. of volatile 
matter; the coke from these is of excellent quality, and 
they burn with a thick black smoke. The bituminous 

burning with a long flame especially adapted 
for reverberatory fnrnaces and iron and glass works, 
gives from 25 to 28 per cent. of volatile matter ; the 


coke from this coal is. ybubrather light. Finally, 
:the very soft.coals y suited for gas manufac- 
ture: contain’ from ‘QSper’ cent. of volatile 
ae 5a" of distillation in a 
retort well-formed but very e. The propor- 
of carbon. is very. the anthracite coal, 

ing from 91 to 92»per cent.p*it is lowest in the 
coals, where it ranges from 83 to 84 per cent. ; 

on the other «hand, the’ ion of hydrogen is 
small in the an ites, namely, 1.56 to 2 per cent., 
rising to. over 4 per cent. in the semi-bituminous, and 


from 5 to 6 per cent. in the gas coals; the quantity 
of oxygen increases from 1 to 5 per cent. between 
the anthracite and the gas coal; the proportion of 
nitrogen is higher in the latter than the former, 
without, however, rising higher than 2 per cent. As 
to the ashes, these appear heavier in the gas coal 
than in the anthracite; the purest samples of the 
latter contain from 1 to 1} per cent. The calorific 
power of the coal expressed in the subjoined Table 
in thermal units per pound has nore eee 
asteiad .ta,,.its composition, taking the calorific 
value of. hydrogen as 62,032 thermal units, and of 
carbon as 14,500 thermal units per pound, It 
will be seen that the’ quarter hard, bituminous, and 
i ve a calorific value higher 
than that of the long flaming gas coal. 

In 1757, when the Angin Company was established, 
76 shafts had been commenced, 26 of these remain, 
of which 16-serve for the extraction of coal ; 
between 1758 and 1791 the company established 70 
more shafta, of which 44 are useful and 26 useless ; it 
was in sinkingthe Temple shaft in 1765 that the 
torrent sands were met with for the first time. The 
production of the Fresnes and Anzin mines, was 
100,000 tons.in 1756 and 1,020,000 tons in 1757 ; 
between this date and 1789 the output is not exactly 
known, but,the latter year it reached 290,000 tons ; 
the numberof workmen employed by the Compagnie 
de Sendrouin was 1500 in 1756, and 4000 in 1790; 
600 horses were employed in extraction and hauling 
timber. The epeition of Anzin and Fresnes had 
increased ten-fold, and the development of the Anzin 
Company appeared assured from this time ; but the 
Austrian-invasion which ravaged the countryin 1792, 
and the troubles of the revolution, reduced the 
production to 80,000 tons in 1793 and to 60,000 tons 
in 1794. Under the first empirethe output varied 
from 200,000 tons to 208,000 tons and 209,000 tons; 
from 1815 to 1829 it increased to 400,000 tons ; it 
reached 700,000 tons in 1840, and was in 1855, the 
year of the first French International Exhibition, 
947,000 tons; the most remarkable period of increase, 
however, commenced in 1864, when the production 
was 991,806 tons, increasing to 2,196,000 tons in 
1872; last year, in spite of the depressed condition 
of trade, the output was still 2,042,000 tons; 





TABLE No. I.—ANatysss or CoAL. 





Nature oF Coat, 














Anthracite coal, Vieux Condé, for brick and lime kilns " onal 

Quarter bituminous coal, Fresnes, Midi, suitable for steam pur- 
poses with artificial or powerful natural 6 we eee 

Semi-bituminous coal, di, St. Louis, Blosborne, and Thiers 

Bituminous coal for coke and forges,South Anzin ... 

Bituminous coal, long flaming, Herin ... os.) one ico 

Bituminous coal for gas manufacture, Renard, Turenne ... 


| 
eee! 
| 
see! 
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a oe 
g | is | fal. 
sin | 43/3 
Sia 2 = a 3] > 
= 2 : | 2 23 3 
4 \.9 8 § } oo 2°) 
g se = t sc b a oa >! & 
S 5° a >» | 2 a 2 a 
4 |e FiS imi z/S|4 fe 5 
ft. in. 
14 |27 3/1. 91.90| 2,89 | 0.49 | 1.07 | 2.65 7.00 ss.08 
14/31 6 | 0.98 | 89.78) 407 | 0.61 | 1.54 | 3.02 9.94 15.419 
| 14 {21 3 | 0.60 | 89.47| 482 | 050 | 289 | 1.72 | 16.75 /15.741 
4/23 8 | 0.70 | 86.81) 483 | 0.74 | 462 | 2.80 | 25.07 |15.152 
5 | 910 | 0.80 | 8367| 4.82 | 088 | 558 | 4.25 | 28.60 14.688 
9 116 10 | 0.55 | 8485) 5.27 | 1.53 | 5.45 | 285 | 33.25 mes 


























as well as their complete analysis, and an indication 





of their calorific power deduced from the elements 


this is almost one-third of the total united ee 
of the basins of the Nord and the Pas de Calais. and 
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one-ninth of the entire production of France. The 
one-quarter, one-third, one-half, and bituminous 
coals form about nine-tenths of the whole output. 
The following Table gives the annual production 
since the formation of the company. 


TaB_eE No. Il.—Amount of Coal extracted since 1720. 











| 

-| gclel «@ : htbed 

= a =| 3 A 3 = 

§} e igi 2 is) 28} 2 
1720 55|1840) 623,312|1853) 803,812 1866) 1,348,812 
1744| 39,685|1841| 649,623 |1854| 856/295|1867| 1/441,002 
1752| '70,000|1842) 721,030|1855| 947/936|1868| 1,617,621 
1760|*110,000|1843| 642'280|1856| 920/574|1869| 1,606,075 
1770|#175,000|1844) 597,953|1857| 919°187|1870| 1633,518 
1780|#238,000 |1845| 714,755 |1858| 950'889|1871| 1.715.878 
1790| 310,000|1846| 8037804 |1859| 907,543|1872| 2°196,435 
1800} 213,840/1847| 974,896/1860| 930,'700|1873; 2,191,500 
1810) 279,865/1848) 618,542 /1861) 958,610)1874| 1,922,037 
1820| 330;000|1849| 614,900|1862| 993,950|1875| 2'058°558 
1830| 508°708|1850| 669,999 |1863| 1,058,334] 1876| 2,063,931 
1851| 648,062 |1864]1,067,017|1877| 2,042,035 

1852| 705,653 |1865| 1,225,425 


























Figures marked * indicate only approximate quan- 
tities. 

We have already said how large a number of 
shafts were sunk at the commencement of the under- 
taking; the development of the company has been 
prmens 7h however, with a notable uction of 
working shafts; thus there were in 1857 twenty- 
four shafts for extraction and sixteen for ventilation 
and pumping, for a production of 919,000 tons. Last 
last year an output of over 2,000,000 tons was ob- 
tained from nineteen shafts and ten ventilating or 

umping shafts; these nineteen shafts are worked 
iy nineteen engines on the surface.and two under- 
ground, representing in all about 3000 horse power ; 
the annual production per shaft exceeds an average 
of 100,000 tons; the new points of extraction are 
organised to produce from 200,000 to 300,000 tons. 
The exhibit of the company gives a good idea of 
the power of the modern plant, comprising winding 
engines, ventilators, mechanical ha’ , Tock drills, 
screens, loading arrangements into wagons and 
boats, &c. Much of this apparatus has been greatly 
improved in the company’s works; we may specially 
notice rock drills, the Parcot servo-motor applied 
to the winding engines, and the tipping arrange. 
ments for 10-ton wagons. The following figures will 
give some idea of the importance of the operations 
of the Anzin Company, 


cres. 
Total area covered by the shafts ... 138 
Area covered at shafts ‘bie was es 104 
Various workshops, coke ovens, béton 
factories, construction and repair shops, 
not including railway buildings ... oe 59} 
Railway sheds 1 age sei 145 
Total number of stationary engines 135 
»» horse power of stationary engines . 4336 
These are divided as follows : 
Winding engines van ghe w «» 8000 
Pumping - oat oes mh 446 
Mechanical haulage &c. ° oe 890 


The wages paid to the miners in 1877 was 516,5007., 
being an a of 40.4/. per man, and the wages 
paid to the workers on the surface during the same 
mer amounted to JOS SSEE, or 42.13/. per man. 


f om 


the company’s railways.:).° 
24 (To be continued.) 





van exhibited. by + ny 
we have now to deal: with the arrangements bj 
which. it. has been rendered .possible to take, in 
the van itself, indicator diagrams from the cylinders 
of the locomotive drawing the train of which the 
van forms part. The principle on which this indi- 
cating apparatus acts, is that of transmitting to the 
van an electric signal each time that the in 
the engine cylinders becomes equal to what we may 
term a test pressure, of which the amount is variable 
and determinable by the experimenters in the van, 
each point of the stroke at which this equilibrium 
of pressure occurs being also re . Thus, if 
we suppose what we have called the ‘‘ test pressure” 
to be varied from 100 Ib. per square inch to 10 Ib. 
per square inch by decrements of 10 lb. the ap- 
paratus will successively register at what points of 
the stroke the pressure in the cylinder is 100 Ib., 


« 





posed of a series of dots, can be drawn during suc- 
cessive strokes, rac i 

The fundamental idea of this mode of experiment- 
ing is due to M. Marcel Deprez, and the 
ments by which, it is,rendered practicable include 
five instruments or apparatus as follows: 1. An in- 
strument, placed at each end of each cylinder of the 
engine, by which it can be determined at what 
point of the stroke the pressure in the cylinder is 
equal to what we have termed the test pressure. 
To this instrument the name of “explorateur” has 
been given. 2. Manometric apparatus in the van. 
3. An apparatus by means of which the papers, or 
cards in the van, on which the registrations of the 
cylinder pressures take place, are made to move 
synchronously with the pistons of the engine. 4. 
An instrument proving at each revolution of the 
driving wheels that the movements of the indicator 
one and of wap netene are 8 —— : ond 
5. The apparatus for ucing the electric sign 
already mentioned. The several pieces of apparatus 
we shall describe in the order in which we have men- 
tioned them. 

The explorateurs, of one of which a section is given 
in Fig. 13, on 330, are of a very simple con- 
struction. Each consists of a steel disc or diap m 
sain. thick, and2in. in diameter, clamped by its 
periphery between two perforated gun-metal discs, 
these discs being very slightly concave on their oP. 

d surfaces, so. that i may 
deflected about +4, in. in either direction from its 
central or normal position. The we of perforated 
gun-metal discs are in their turn held between two 
parts of the casing of the apparatus, in such a 
manner that the steel disc divides into two parts, A 
and V, the chamber which the casing contains. Of 
these two parts the lower one V communicates by a 
passage with a cock on the cylinder, while the upper 
part A is, by means of a suitable pipe, placed in 
communication with a pressure chamber in the van. 
It is evident that in the arrangement we have 
described, so long as the pressure in the upper part 
of the chamber A is greater than that in the lower 
part V, the steel diaphragm will be deflected down- 
wards, while when pressure in the lower part V 
of the chamber is the greater, the diaphragm will be 
deflected upwards, it being only possible for the 
diaphragm to occupy a central position when the 

ressures in the per and lower a of the cham- 
See are equal, e fact of this diaphragm occupy- 
ing a central position at any given instant thus in- 
dicates that at that—instant the pressure in the 
cylinder is equal to that in the pressure chamber in 
the van, and we have now to describe how the oc- 
currence of this equality of pressure is signalled and 
registered. ; 

To the centre of the steel diaphragm is attached 
a small rod which traverses a tube insulated by 
glass from the rest of the instrument as shown, and 
carries at its u end a light silver fork c, the 
arms of this Tink being turned inwards at the points 
as shown. These turned-in points of the fork work 
in frictional contact with a small cylinder formed of 
two pieces of glass having between them a small 
disc of silver, this silver disc being so placed that 
the points of the fork ¢ bear upon it when the steel 
diap is in its central position. If the steel 









"| either above or below it as 
=| silver disc just mentioned is so mounted that it is 


diaphragm is deflected either upwards or downwards 


| the points of the fork ¢ are carried out of contact 


With the silver disc and rest — the glass cylinder 
e 


case may be. The 


insulated from the casing of the apparatus, and it 
only becomes electrically connected with the latter 


“| at such time as it is in contact with the points of 
Fj the fork c. 


It thus follows that if the apparatus 


is placed in an electric circuit, one pole being con- 
by | nected to the casing of the apparatus (or to earth, 


which is the same thing), and the other to the thin 
silver disc of which we have been speaking, a cur- 
rent will pass each time the point of the fork ¢ 
comes into contact with the silver disc, or, in other 
words, each time the steel diaphragm m is allowed to 
assume a central position by the equality of the 
pressures on its upper and lower sides. In. this way 
each occurrence of this equilibrium .of . pressures 
can be pam os me The yee 
on eg ene cheek Tir Th od 
rom ten atmosp or & per .square 
ioe, to zero, by anne of the arrangement iia ao 
ve next to ibe. caeuw das SUE Gus 
Referring to the longitudinal téotion ‘and plan 
van, . 


of the under frame of .the 





901b., 801b., &c., and in this way a diagram com- 





we gave a fortnight. 
ante) it will be seen 


0 2 and 3 on 291 
that be leading axle antes an | 





ges bg 


eccentric which gives motion to a rocking lever 
working on a fulcrum fixed to the framing. By 
means of the arrangement shown, this rocking lever 
can be made to drive the piston of a small horizontal 
air pump which, when at work, forces air into the 
cylindrical reservoir shown slung from the framing 
over the me ag The connexions mg - 
eccentric an e pump piston are su at by 
means of the screw. and phe shown in Fig. 2 the 
pump can be readily thrown into or out of gear 
while the van is running, The reservoir, which has 
a capacity of about 3} cubic feet, is furnished with a 
safety v ve and it serves to — a supply of 
compressed air at any pressure up to 10 atmospheres 
effective, the air being utilised in the eaplorateurs b 
the aid of the pressure regulator shown by the 

view, Fig. 14, on 330. 

This pressure re, r hasasa base a chamber @ 
communicating by the cock rand a suitable 
with the compressed air reservoir of which we have 
just been speaking, Mounted on this base, and 
separated Seles DOs cock, is a small cylinder 4 
0.8 in, in diameter, bored and fitted with a 
poe d. To this piston is attached a light rod 

ving at its lower end a small valve ¢, which fits a 
suitable seat at the lower end of the 0.08 in. 
in diameter leading from the bottom of the cylinder. 
As will be seen, the ment is such that when 
the piston d rises this valve is brought on to its 
seat, and shuts off the communication between the 
cylinder 4 and the chamber a. 

To the upper side of thepiston d isattacheda 
bearing against the lower end of a helical spring e¢, 
the cap which the upper end of this 
spring being conn to the screw. This screw 
passes through the nut g, which can be readily 
turned by means of the bevel gear and handle 
handle bis Sed sleo cessing # qroopel alleges 

e his ig & groov ey, 80 
that when desired the screw ae bus can be 
driven by a cord instead of b 

The lower part of the cylinder 4, or the space 
enclosed between the piston d and the valve ¢ con- 
stitutes what we have termed the chamber, 
and it is this which is suitably connected by a 
pipe sige the ber a at each r. Sup- 
posing the spring ¢ to justed so as to give a 
pressure of 100 Ib. uare inch on the piston d, 
it is evident that the valve ¢ will remain open so 
long as the _—— in the lower part of the cylinder 
6 is below this amount. As soon, however, as the 
pressure of 100 lb. is obtained in the cylinder 4, by 
the influx of air from the compressed air reservoir, 
the piston d brings the valve c on to its seat, On 
the other hand, if any loss from leakage takes place 
the piston d falls again, ing the valve c and 
admitting more air, and thus using the desired 
pressure to be maintained. In this way any desired 
pressure (not exceeding that in the compressed air 
reservoir) can, by adjusting the pressure of the 
spring e, be maintained in the lower part of the cy- 
linder 4, and hence also in the chamber A of 
eaplorateurs with which this cylinder is connected. 
The lower part of the cylinder J, we should add, is 
connected to a very made Bourdon gauge 
for showing the pressure which exists in the space 
6, The movement allowed to the piston dis very 
small, and the action of this piston on the valve 


e is so rapid that the delicate Bourdon gauge in- 
dicates no variation of pressure perceptible to the 
eye after the pressure to which the spring ¢ is ad- 
justed has been reached. 

The screw of the 


bey gen a tus, 
which we have been bing, is ¢ ota (by an 
arrangement shown in Figs. 4 and 5, pages 307 and 
310 ante), with a rod / (Fig. 14, page 330), this rod 
— an electric g a , which we 
regiser the signals Saasiglited iy the eoploreteure 
register the si y the rateurs. 
Tha pebd le pieced 4 in front of the paper 
or indicator cards, on wi the signals the 
explorateurs are registered, and inasmuch as the 
electric oe occupies a position which 
varies Vv ly with the adjustment of the screw /, 
it follows that any signal transmitted by the explora. 
teurs Wi i on the card at a height cor- 
pressure to which the spring ¢ is, 
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DYNAMOMETER VAN FOR THE EASTERN RAILWAY OF FRANCE; PARIS EXHIBITION. 
CONSTRUCTED AT THE WORKS OF THE COMPANY; M. REGRAY, ENGINEER-IN-CHIEF. 
Lt) (For Description, see Page 329). 
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that of the pistons of the engine drawing the train, of - 
which the van forms part, and to do this involves the 
solution of an apparently very difficult problem. In 
the case of the experimental van we are describing, 
s however, this problem has been solved in a highly 
By varying this adjustment, and thus causing the | ingenious and very successful way, which we shall 
signals from the explorateurs to be transmitted at | now proceed to explain. " ‘ 

the points of the stroke corresponding to the suc-| It will be remembered that when dealing with 












yrange. a series of marks is obtained on | the dynamometrical portion of the fittings of the 
NAAN "Se the , these marks tracing the outline of an in- | van we described how motion was communicated 
WOW PWOYIA >>>, | Neator diagram. Fig. 20 is a reduced copy of a| from one of the axles of the van to a driving shaft 


diagram so obtained during one of the early trials of (marked 4 in Fig. 10 on page 307 ante), from which 
. the apparatus, and we refer to it further here- | shaft the recording apparatus of the dynamometer 
the pressure in the engine cylinder equalled that in | after. in its turn derived its motion. Referring to the 
the chamber A of the explorateur, or—what isthe| The mode of operating of which we have been | general views of the apparatus, Figs. 4 and 5, on 
same thing—the pressure to which the pring e | speaking, involves the necessity of giving to the 307 and 310 ante, it will be seen that this 
of the pressure regulator was at the time adjusted. | cards in the van a motion exactly corresponding to enving shaft is furnished at one end with a clutch 
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BISSCHOF’S GAS ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM.‘ MIGNON AND ROUART, ENGINEERS, PARIS. 
(For Description, see Page 333.) 
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; by which it can be connected to a train of three wheels 











_— MTT of equal size, which we may denote by the letters 
A} - 3 R’, R, R', the centre wheel R of the train being 























wheels stand at right angles to the longitudinal 
Fig. 3. centre line of the van, the outer wheels of the 
series R' R’' are each provided with a crank-pin, from 
which a connecting-rod is led off to give motion to the 
cards on which the signals from the are 
registered. The tables carrying the cards on which 
the signals of the explorateurs ahs mec are fur- 
nished with rollers running on tal rods, as 
shown in the general views already referred to. 
The wheels R’, R, R’' are are so geared er that 
the crank of the wheel R’ is at right angles to that 
of the wheel R’’, while the throw of each crank is 
adjeenton to. the Length of Mabe sagbadiing: sed 
rtion to the len 0 con 
a er the motion to the cards, that the crank 
and connecting-rod of the locomotive do to each 
other. In this way the crank of the wheels R! and 
' R’’ can be made to impart to the cards a horizontal 
’ movement which is exactly similar to that of the 





HL - 
-a a Mi ud directly driven by the shaft mentioned, and the two 
a \ 
% | 


othersderiving their motion from it. The axes of these 
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pistons of the locomotive. It is necessary, how-; But the ents for the adjustments of the | To obtain this rapid movement two electro-magnets 
ever, that the movement of the cards should be not | debdien of the indicator cards of which we have been | A and B are pe sete y these being both v: onal, 


only similar but synchronous with that of the loco- 
motive pistons, and this has to be insured by the 
further arrangement which we shall proceed to 
describe. 

We have already said that the crank wheels, which 
give motion to the cards on which the indicator dia- 
grams are drawn, are driven from the main driving 
shaft of the recording tus. At the point where 
the motion is taken off the latter shaft, there is ar- 
ranged a headstock with change wheels, similar to 
those of a lathe, so that the at which the crank 
wheels—as we have termed them—are driven may be 
varied according to the relative diameters of the van 
wheels and the locomotive driving wheels, so that, 
gg ar ro the crank wheels giving motion to 
the indicator cards may make one revolution for 
each revolution of the locomotive driving wheels 
they represeat. We say “approximately” because 
the ratio between the diameters of the wheels of the 
van and engine is one which varies through such an 
endless variety of values in different cases that it 
would be impracticable to attempt to secure the exact 
relative movement of the main driving shaft and crank 
wheels by the use of change wheels alone, and hence 
these are only employed to secure an approximately 
correct relative movement, this movement being 
subsequently corrected by the differential gear, of 
which we have next to speak. 

It will be understood that the correction which 
is required is of two kinds, namely: 
speed of rotation of the crank wheels must be made 
to exactly correspond with that of the locomotive 
driving wheels; and, secondly, means must be taken 
to insure that each indicator card driven from the 
crank wheels commences its stroke precisely at the 
same instant as the piston it represents. ‘To obtain 
these corrections, the arrangement of gear shown 
by Fig. 15, page 330, is interposed between the 
source of motion and the wheel R, which gears into 
the two crank wheels. 

In Fig. 15, X is the shaft which receives motion 
from the main driving shaft through the change 
wheels already mentioned. Co-axial with the shaft 
X is another spindle Y, this latter carrying a fric- 
tion wheel (not shown in Fig. 15), which can be 
adjusted to different positions on the —— and 
which is driven by contact with a disc deriving its 
motion from the main driving shaft. It is evident 
that by adjusting the friction wheel on the shaft Y 
both the rate and direction of motion given to that 
shaft can be varied according to the distance of the 
point of contact of the friction wheel and disc, from 
the centre of the latter, and the side of that centre 
on which the contact occurs. 

Referring again to Fig. 15 it will be seen that the 
shafts X and Y have fixed on them the bevel wheels 
P and P’ respectively, these wheels being of equal 
size and both gearing into the similar bevel wheel 


P+, which is mounted on a radial axis carried by | i 


the wheel S, this wheel running loose on the ends 
of the shafts Xand Y. If now the shafts X and Y 
are both driven at the same speed, it follows that 
the wheel § will also be driven at that speed; but 
if the speeds of Y and X differ then the effect of 
the train of bevel wheels P, P’, P’' will be to cause 
the wheel § to revolve at a s which is a com- 
pound of the speeds of X and Y. It will thus be 
seen that while the rate of rotation of the shaft Y 
is adjustable with any degree of nicety, this adjust- 
ment can be made to correct any small inaccuracy 
in the rate of rotation of X, and the wheel S can 
thus be given a speed which shall exactly corre- 
spond with that of the locomotive driving wheel. 
The next thing is to so adjust the position of the 
wheel R with regard to its driving gear, that the 
indicator cards shall commence their stroke precisely 
at the same instant as the pistons they represent, 
Thisiseffected by the interposition between the wheels 
S and R of another train of differential gear shown 
in Fig. 15, this gear consisting of the wheels ¢ q' ¢” 
of which the wheel q’ is mounted on a shaft Z which 
is adjustable by hand. So long as this shaft Z is 
stationary the wheel R will be drive: at half the 
speed of the shaft W, which carries the bevel wheel 
qi but to make up for this the wheel on the shaft 
V, into which the wheel S gears, is half the size of 
the last-mentioned wheel, so that the rate of rota- 
tion of R is equal to that of S, notwithstanding the 
action of the differential train. By turning the 


shaft Z by hand the motion of the wheel R can be 
either accelerated or retarded, so as to bring the 
strokes of the indicator cards in exact unison with 
those of the locomotive pistons. 


First, the | 


peaking, would be of no service without a means of 
' determining in the van with ease and accuracy when 
the movements of the cards and of the engine pistons 
/were in unison. A very ingenious apparatus for 
affording this information has been designed by M. 
Napoli, and it is represented by Fig. 16, on page 330. 
It consists, in the first place, of ahollow spindle having 
mounted within it the double convex lens 4 and 
double concave lens ¢, while at one end it carries a 
disc 1 mounted with the two total reflexion prisms 
dande. This shaft is driven at the same speed as 
the orank wheels giving motion to the indicator 
cards, and the rays from a lamp concentrated by the 
lens @ are directed along its axis to the prism d. 
The effect of this arrangement alone would be that 
| the ray of light would be ultimately reflected from 
| the prism e, and during the rotation of the disc / it 
would appear as a luminous ring. 
But at the point 4, where the ray is concentrated 
| before entering the hollow spindle, is placed a light 
shutter of aluminum (not shown in Fig. 16) which 
is actuated by a miniature electro-magnetic apparatus 
in a manner which we shall explain presently, the 
| effect of the arrangement being that the shutter is 
only moved aside for an instant, at the moment the 
current actuating the electro-magnet is interrupted. 
The flash of light allowed to pass by the with- 
drawal of the shutter is seen reflected from the 
| prism ¢ as a spark, and it is evident that if the 
periods at which the withdrawal of the shutter took 
| place were exactly in unison with the rotation of 
| the disc /, this spark would always appear at one 
lace, and would, in fact, ap to be immovable. 
f, on the other hand, the movements of the shutter 
and the rotation of the disc / are not synchronous, 
the spark will appear successively in different posi- 
tions and will appear to move round in the circle de- 
scribed by the prism ¢. We have thus an easy 
mode of determining whether or not the appearance 
of the spark is synchronous with the occupation by 
oo e of a particular point in its circular 
path. 

But in the apparatus with which we are dealing, 
the movement of the shutter is controlled by that 
of one of the pistons of the locomotive drawing the 
train of which the van forms part, the locomotive 
being fitted with a simple arrangement which enables 
the current operating the electro-magnets which 
move the shutter to be interrupted at a given point 
—say the middle—of the stroke of one of the 
pistons; and thus a ready means is provided for 
ascertaining whether or not the rotation of the disc 
/ is in unison with that of the wheels of the locomo- 
tive. If it isnot, then the friction wheel on the shaft 
Y (Fig. 15) is adjusted until this unison is obtained. 

Next, it will readily be understood that as the 
hollow spindle through which the ray of light passes 
is — to the crank wheels giving motion to the 
indicator cards, the radial path of the ray of light 
in passing from the prism d to that marked acc 
has a fixed relation to the position of the cran 
giving motion to the indicator cards. When there- 
fore a spark of light is permitted to pass by the 
movement of the shutter before referred to, the 

osition of this spark in the circular path described 
y the prism e at once indicates whether or not 
the cranks of wheels driving the indicator cards 
are in positions corresponding with the cranks of 
the locomotive. If they are not, then the necessary 
correction can be made by turning the shaft Z 
(Fig. 15). An eye-piece g (Fig. 16) mounted on a 
graduated circle enables the position at which the 
spark is seen to be accurately determined. 

We have now to speak of the arrangement by 
which the explorateurs transmit their signals, and 
thus draw the indicator diagrams. For this purpose 
there is employed a small steel pen operated by a 
miniature electro-magnet, arranged as shown in 
Fig. 17. From this view it will be seen that the ar- 





, | mature ais not directly coupled to the pen, but ope- 


rates it through the arrangement 6—or Robert Hou- 
din distributor, as it is ed—which has the. effect 
of increasing the leverage at which the spring acts 
to withdraw the armature, as the latter approaches 
the poles of the magnet. The action obtained by 
this arrangement is very prompt. 

The shutter of the optical apparatus is, as we 
have already stated, also operated by a miniature 
electro-magnetic arrangement, and this arrangement 
is shown by Fig. 18. This arrangement has been 
designed by M. Marcel Deprez, and its object is to 
produce an extremely rapid movement of the shutter 





at the moment of the interruption of the current. 








but of unequal power. The armature of the more 
— magnet A is connected to one arm of a 

m, as shown, the other arm of this beam pressing 
on the armature of the less powerful magnet. Both 
the armatures are withdrawn by springs. When the 
circuit is closed, the armature of the smaller magnet 
being already in contact with its magnet, owing to 
the action of the beam connected to the other arma- 
ture, remains there, and no signal is given. On 
contact being broken, however, both armatures are 
withdrawn by their springs; but almost instantly 
the armature of the less powerful magnet is operated 
upon by the beam already meaiiondll and is brought 
back into contact with its pole again after a very 
brief movement. This gives just the required sharp 
movement to the shutter. 

In all cases where an electro-magnet is employed 
to signal the commencement or completion of any 
given occurrence or phenomenon, or to indicate the 
simultaneousness of any series of independent 
observations, it is important to know the amount 
of the error due to the nature of the apparatus. 
This error for instance is shown very clearly when 
an electric registering apparatus is employed to 
make a dot on a moving paper or the surface of 
a rotating cylinder; in place of a dot, a line is 
obtained in such cases, the length of the line of 
course depending upon the speed of the moving 
surface and the promptness of action of the re- 
corders. In the case of the experimental van of 
which we are giving an account, a specially arranged 
chronograph is provided to test the action of the 
electric registering apparatus. This chronograph 
consists of a cylinder covered with a film of lamp- 
black, and driven at a very uniform speed by 
clockwork. On the surface of this cylinder a waved 
line is drawn by the vibration of a tuning-fork 
actuated by an electro-magnet, the amplitude of 
these waves being a fraction of a second. The 
registering apparatus, the action of which is to be 
tested, is arranged so that its pen draws a line on 
the surface of the cylinder, while the current 
actuating the registering apparatus is made to pass 
through a revolving contact breaker which rotates 
with the cylinder, the arrangement being such that 
two signals are given to the recorder, one when the 
current is made and one when it is broken. 

It can readily be conceived that if the cylinder is 
made to rotate very slowly, the pen of the recorder 
will trace a line similar to a 4 dc, Fig. 19, the break- 
ing of the current being denoted by the line a 4 and 
the remaking of the circuit by theline dc. If, how- 
ever, the cylinder be turned at a high speed, the line 
drawn by the pen of the recorder will become 
modified, and will resemble that marked aé'dc' in 
Fig. 19, the delay in the action of the recorder 
causing the point 4 to be transformed to 4’ and c to 
ce’. In Fig. 19 the undulating line drawn by the 
tuning-fork is indicated at ¢/f. 

The chronograph constructed by the Eastern 
Railway Company has a tuning-fork making 435 
vibrations per second, while the cylinder can be 
driven easily so as to give it a surface speed of 24 
metres (78.74 ft.) Id second, the result being that 
the waves obtained have a length of 53 millimetres 
(2.087 in.). As upon the blackened surface it is 
easily to read to the tenth of a millimetre, the appa- 
ratus affords a means of measuring the error in the 


1 1 


action of the recorders to the __-__ = —th 
530x435 230,550 





of a second, 


We have now completed our account of the dy- 
namometer van exhibited by the Eastern Railway 
Company at the Paris Exhibition, and we think we 
have shown that the appliances for experimental 
research with which it is fitted are of a very high 
order of merit, and reflect great credit on those con- 
cerned in their design and execution. The van was 
completed such a short time before the opening of 
the Exhibition that an opportunity was not afforded 
for any extended series of trials of the apparatus, 
although it was sufficiently tested to prove its capa- 
bilities. In Fig. 20 we give a reduced copy (one- 
third size) of one of the diagrams taken by the 
apparatus, during its first trial on the 8th of April 
last. This diagram was taken while running at the 
speed of 30 kilometres, or about 2] miles per hour. 
After the close of the Exhibition it is intended to 
employ this van in a complete series of experiments, 
and there can be no doubt that with the admirable 
appliances at their disposal the engineers of the 
Eastern Railway Company will be able to make 
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extremely valuable additions to our knowledge of 
train resistances and locomotive engine per- 
formances. 





BISSCHOF’S GAS ENGINE. 

Or the five or six types of gas engine exhibited at 
Paris we have no hesitation in saying that, taken as a 
whole, the new Otto engine which we illustrated a few 
weeks since* is the most perfect. But that engine is not 
made in a smaller size than 1 horse power nominal 
(1} horse power maximum indicated), and is thus much 
too large for many uses in what are called on the Con- 
tinent the “small industries.” A workman who has a 
lathe or two to keep going in his own house, or any other 
such small machines, commonly worked by hand or foot 
power, requires often enough not a tenth of a horse 
power to keep his work going, while the price of the 
Otto machine, also, quite puts it beyond his reach. 
Bisschof’s engines, one of which we illustrate to-day by 
figures on page 331, have been designed to meet these 
wants both as to size and price. The success with which 
they have done so has attracted for these ungainly little 
machines a great deal of attention. Quite a number of 
them are to be seen in the Exhibition, not only those 
specially exhibited by the makers, Messrs. Mignon and 
Rouart, of Paris, but also others actually at work in 
different parts of the building, placed there in connexion 
with the small machines which they are driving. The 
engine which we illustrate is intended for working at the 
rate of six kilogrammetres per second, “ one-man power,” 
or about in of a horse power, and its prics is about 22/. 
A larger size, ‘four man power,” about one-third of a 
horse power, is also made, at a price of about 38/. 

The construction of the machine, as shown in our 
engravings, is exceedingly simple. It has only two 
principal castings—a baseplate, with which the vertical 
cylinder is cast, as well as the valve chamber—and the 
cylinder cover and stuffing-box, prolonged above to form 
a guide for the piston rod head, and having the bearing 
bracket for the shaft cast along with it. The space above 
the piston communicates freely with the air by the 
rectangular opening shown in Figs. land 2. ‘The bottom 
of the cylinder has a single port communicating with 
the chamber of a plain piston valve, the only valve used, 
which when raised opens communication with the exhaust, 
and when down (as in position shown), puts the cylinder 
in connexion with the gas and air inlet openings. This 
valye is worked by an ordinary eccentric through the 
intervention of a rocking lever. The eccentric is placed 
about 135 deg. in advance of the crank. About a third 
of the stroke up the cylinder there is a little opening on 
one side of the latter, opposite which, outside, is the nozzle 
of a small gas pipe; and directly below this nozzle there 
is an ordinary burner, connected with the same pipe, the 
gas at which is kept always lighted. Thearrangement is 
seen best in Fig. 1, from which also it will be seen that 
the two burners are protected from draughts by enclosure 
in a box casing. The upper burner is the real ignition 
jet, the function of the lower one, which is burning con- 
tinuously, is simply to relight the other when it is blown 
out. The plan, Fig. 3, shows on the side next the fly- 
wheel the gas supply pipe, and on the other side the 
pipe of the ignition jet just mentioned. The crank- 
shaft lies across the machine, a considerable distance 
from its axis, the apparent irregularity of action of this 
arrangement being ingeniously taken advantage of, as 
will be seen. 

The action of the machine is as follows: The piston 
being at the bottom of its stroke is at first raised by the 
energy stored in the flywheel and counterweight, and 
draws into the cylinder the mixture of air and gas 
through the valve. As soon as the bottom of the piston 
rises above the opening in the cylinder side above men- 
tioned, the jet outside explodes the mixture, and the ex- 
plosion drives the piston to the top of its stroke. In the 
expansion thus brought about, the pressure under the 
piston falls below that of the atmosphere, so that in its 
descending course the piston is at first driven downwards 
by the atmosphere acting upon it. This helps to make 
the machine work more uniformly, although, of course, 
it is in reality only a single-acting. The position of the 
connecting rod is so adjusted that it has a very direct 
pull on the crank just when this is most wanted, during 
the time when the explosion drives the piston upwards. 
Its oblique position comes only when the piston is de- 
scending, and for the most part when the connecting rod 
is doing no work, being simply carried down by the fly- 
wheel. So far, therefore, as oblique pressures are con- 
cerned, the skew action of the connecting rod and its 
extreme shortness do not do any harm, while the arrange- 
ment adopted reduces the space occupied by the engine 
to very smal] dimensions. 

Each of the two india-rubber gas pipes is carried 
through a spring closer, as shown in Figs. 1 and’ 8. This 
consists simply of an upright bracket, having a thin flat 
spring carried up beside it, adjustable at the top by a 
milled finger nut. The pipe is held between the spring 
and the standard, and can be closed at will by turning the 
nut, which gives a very fine adjustment for regulating 
the quantity of gas passing. An eye is attached to the 
centre of the spring for the purpose of carrying away a 





* See ENGINEERING, page 156 ante. 








cord from it, so that the workman can adjust the gas 
supply without leaving any machine at which he is 
occu! 

Two special features claimed for this machine are 
(1) that it works without grease or other lubricant on 
either valve or piston, and (2) that it requires no water 
for cooling. The heat from the cylinder is got rid of 
sufficiently quickly by radiation, a number of radial ribs (see 
Fig. 3) being cast from the cylinder to increase its surface 
for this purpose, with results, we understand, quite satis- 
factory. We are informed that on one occasion one of 
these engines ran 47 days and nights without stoppage 
and without attention (‘‘marché seul, sans quon y 
touchdt”), certainly no small feat for such a machine, and 
one which seems to bear out the points in its working 
just mentioned. 

The little apparatus shown below the cylinder in Fig. 3 
isa burner for heating it before starting. The india- 
rubber pipe for the ignition jet is slipped over the nozzle 
shown to the right of the figure, and about eight minutes’ 
burning is sufficient to heat the engine, if it has been 
previously quite cold, as much as is required. If the 
machine has been working, but has been standing for 
more than about twenty minutes, it is also advisable to 
apply the heater ; in this case a couple of minutes suffices, 

When working at its nominal power the engine should 
run from 100 to 120 revolutions a minute for a much less 
power, say, 4; horse power, at from 60 to 70 turns; 
$ to 3, horse power, at 180 to 145 turns per minute. To 
get the machine to work steadily at very small powers, 
it is necessary to carry a weighted cord round the fly- 
wheel to act as a brake and increase the resistance, 

The machine illustrated is said to use 330 litres of gas 
per hour when doing work at the rate of six kilogram- 
metres per second. This is equivalent to about 11.6 
cubic feet per hour, or about 145 cubic feet per horse power 
per hour. This is of course a vastly higher consumption 
than that of the Otto engine, as is inevitable from the 
less perfect design of the machine, but still it only 
amounts to a cost of a je an hour for gas, at the rate of 
3s. 6d. per 1000 cubic feet. We are very glad tobe able 
to illustrate such a machine as M. de Bisschof’s, which, 
however rough its construction may be, meets with 
reasonable efficiency the great want of a prime motor at 
once cheap in first cost, suitable for use in common houses, 
and capable of working at very small powers with some- 
thing like a correspondingly small expense, and free from 
all risk of explosion. 





RUSSIAN TORPEDO BOATS. 

Last spring ten torpedo boats were ordered by the 
Russian Government from Mr. 8. Schichau, of Elbing, 
Eastern Prussia, and we have lately received some par- 
ticulars of the performance of these boats, which have a 
special interest at the present time. The boats were all 
of one pattern, and we give on page 327 an engraving of 
one of them, which will show their ex appearance, 
while we also give on the same page a perspective view 
of one of the engines. The boats are each 66 ft. long by 
11 ft. Sin. beam, and they are built of steel plates 3 milli- 
metres (0.12 in.) thick. The engines are three-cylinder 
compounds, with surface condensers, and have a high- 
pressure cylinder 93 in. in diameter, and two low-pressure 
cylinders, each 12§in. in diameter, the stroke being 
10} in. ineach case. The high-pressure cylinder is placed 
between the two low-pressure cylinders, all three cylinders’ 
being made in one casting. The valve gear is of the Hack- 
worth type, and the engine frames are entirely of wrought 
iron as shown in our engraving. Theengines run at 880 re- 
volutions per minute, driving a screw 4 ft. in diameter? 
The boiler pressure is 10 atmospheres (147 1b. per square 
inch), and the engines indicate 260 horse power. The boiler 
is of the locomotive type, and contains 830 square feet of 
heating surface, and is worked with a forced draught, the 
stokehole being closed, and air being forced into it by a 
fan 3 ft. 10 in. in diameter. 

Early in July the boats, being completed, were sent in a 
fleet from Elbing to St. Petersburg, in charge of Mr, 
Ziese, the engineer of Mr. Schichau’s works, and we have 
received from Mr. Ziese the following notes on this 
very interesting voyage, during which the sea-going 
properties of the boats underwent a severe trial. 

‘‘We started from Elbing,” writes Mr. Ziese, “on the 
7th of July, at 4.20 a.m., with three engineers and two 
sailors on board each boat, while each boat also took 60 cwt, 
of coal, 1 cwt. of oil and grease, provisions for four days, 
one mast and sail, oars, compass, and three life buoys. 

‘The weather was dull and rainy, the wind was blow- 
ing pretty hard, and on arriving at Pillau at 8.80 it was 
so stormy that we could not think of crossing the sea, 
and eyen the large steamers did not go out. At 11,45, 
however, we started after all, and took the direction to- 
watds Koenigsberg, the’ wind blowing a gale with « 
force of 8 to 9. The sed was rather rough and we got 
it all from astern; but we saw with some satisfaction 
that our boats were quite seaworthy, and that scarcely 
a drop cameover. At2o’clock wearrived in Komigsberg 
and proceeded to Labiau, where we arrived at 8.40 p.m, 
and stayed for the night. 

“ Next morning at 7 a.m. (July 8th). we started again, 
but were obli to return.ou account of the strong 
westerly gales. At 9.45 the wind eased a little, and 
we went out, The sea was short and high and the 





boats went along ina regular cloud of spray’ and foam 


The engines worked — satisfactorily. At 3 p.m. we 
‘arrived in Memel, and to stay there several days on 
‘account of rough sea and weather. We tried to go out 
on the 11th, but were obliged to return. 

“On the 12th of July, at 1 a.m., we) started, passed 
“Libau at 4.30, and arrived at Dominas the 13th of July 
at 2a.m., the sea being quiet, and the wind westerly. 
At Dominas met the customs steamer Strage, and took 
coals from her. 

“The steamer went to Kniewasser, and we stayed till 
6.15 am. to allow the men to rest awhile. Thon we 
followed the Strage, and overtook her about 12 miles before 
coming to the Werder lighthouse, 

“We then took coals again, and to allow the men a 
good rest, we had our torpedo boats towed through the 
Mousund. At 7 p.m. it began to blow rather fresh from 
the north-west, and we went to OClopsal, and stayed there 
for the night. 

“At 12 o’clock the next morning (14th) we started for 
Reval, arrived there at 5 p.m., took new coals, and left 
at 10 p.m. for Hogland. The wind had gone down during 
the last few hours, but began to freshen up, and when 
we arrived at Hogland next morning at 5am. it had 
reached a strength of 5 to 6. We anchored awhile, and 
tried to buy some coals, but not being able to get any 
bo mene the best of our small store, and started for 

ieke. 

“ When we had been one hour at sea, however, the 
gale blew so hard that we were obliged to seek shelter 
under Sommersoe, We had torun with the utmost of 
our engine power. The boats literally jumped from 
wave to wave, but did not ship much sea. They seemed 
to cling to the water with the screws, At 9 a.m. wo 
made ersoe. large paddle steamer coming in 
sight and hoping to obtain some coals we gave chase, over- 
took her, went alongside, and asked for some fuel, but 
had to return without, the © either not being able 
or willing to give anything. Next I asked the official of 
the lighthouse and obtained at last about 3 cubic yards 
of pine firewood. 

t 12.45 we left for Cronstadt. The firewood proved 
better than I expected, and we were able to maintain 
with ease a pressure of 120 lb., and we arrived at Oron- 
stadt 5.80 p.m. Having settled our custom-house affuirs 
we left at 7.10, and went alongside the imperial yard at 
St. Petersburg at 8.20 p.m. 

“We eee our whole voyage, about 630 knots, in 
53 hours under steam, giving an average of nearly 12 knots 
perhour, The engines worked perfectly during the whole 
time, and scarcely a bearing had to be adjusted. The 
quantity of coals used in each boat was 140 cwt., giving 
an average of 2.8 cwt, per hour. With good Welsh coals 
we can do with 2cwt. per hour. On the trial trips our 
torpedo boats ran from Petersburg to Oronstadt and 
back, 50 versts, or 29 knots, without stoppage, in 96 
minutes.” 

On the official trial of these torpedo launches which 
took place in rather rough weather, each boat had to 
run for two hours with a supply of coal for five hours 
on board, and under these circumstances the av 
speed attained was over 17 knots per hour, and had the 
weather been fine it is considered that a speed of 18 knots 
would have been reached easily. The’ boats have by 
their perfermance earned from the Russian Government a 
premium of 20 per cent. above their contract price, and 
we understand that their good sea-going qualities are 
especially valued by their purchasers, 





ENGINEERING Society, Kina’s Cotines.—At an 

i meeting of the Society, held Friday, October 18, 

Mr. E. W. Anderson, A.K.C., read a paper on “‘ Pattern 
Making,” as a companion 


paper to one previously 
before the Society on “ Moulding.” He described the 
materials and tools used by pattern makers, with the 
allowances made for facilitating m ing, also 
scribed the preparation of cores and pa’ 
toothed wheels, and plates, illustrating the paper by 
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models and several sketches 

Dry Dock at Srngaporzs.—There is now added 
to the extensive of the Panjong Payar Com- 
pany, Limited, ving dock, which 


Singapore, a second 
when completed will be of ‘the following dimensions, viz , 
450 ft. length over the blocks, 60 ft. width at entrance, with 
a depth of 21 ft. on the sill at high water ordinary sprin 
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mping machinery, wi will comprise a pair of Messrs. , 
ioe etre etre 
tngg envied cut from the plans and wader the direction 
of Mr. Edward Jackson, Assoc. Inst. C.E., the company’s 
engineer, and are estimated to cost 48,0007. 
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GEARED PUMPING ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE DES FONDERIES ET FORGES DE L’HORME, NEAR ST. CHAMOND (LOIRE). 

















GEARED PUMPING ENGINE. 
(Concluded from 296.) 

We published a fortnight since engravings showing 

the general ent of the large geared pumping 

exhibited at Paris by the Compagnie des Fonderies 
et de lHorme. We complete this week our illus- 
trations of this engine by the publication on the present 
page and 835 and 336, and in our double-page en- 
graving, of il drawings of the pumps and pitwork as 
well as of the engines themselves, 

Commencing with the engine itself, we give in Fig. 9, 
above, and Figs. 10 to 16 (double-page plate) details 
of the cylinder, valves, and valve . The cylinder is 
cast in one piece with its jacket, the steam and exhaust 
connexions both being on the under side; the steam 


ses 
through the jacket on its way to the valves. The cglindes 
foot is cast with it, as are the valve boxes and the 
brackets for the lay shaft, The valves themselves are 





of cast iron, of the ordinary double-beat type, working 
in separate seats let into the cylinder ends, both steam 
and exhaust valves opening upwards. Both the cylinder 
covers are made very deep, surrounding the valves, so as 
to reduce the clearance space to a minimum. This 
arrangement is shown most clearly in Figs. 11 and 12, 
which show also the mode adopted for making the double 
joint (cylinder and jacket) by the covers. The back 
cover is fitted with a polished cap to prevent radiation. 
The valve spindles are of steel, and are given a little 

lay in the valves to allow the latter to close the better. 
Screwed glands are used for the spindles, and the inner 
- of each bush is grooved, which so far prevents 
eakage that only a little cotton has to be used in the 
stuffing-box, and the danger of causing excessive friction 
by tightening up hard packing is avoided. . Fig. 13 is a 
section of the steam valve and seat, and Fig. 14 a plan 
(looking upwards) of the exhaust valve box with a section 
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through the valve. The valves have been proportioned 
with the intention of not allowing the velocity of the 
steam through them to exceed 25 metres per second. 
At the normal cut-off of 0.15 of the stroke the steam 
valves lift 0.52 in., their diameter being 4.87 in., while for 
full steam (say, 0.82 of the stroke) their lift is 1.17 in. 
The exhaust valves are 5.26 in. in diameter. 

The general arrangement of the valve gear was shown 
in Figs. 1 and 2 on a small scale ; itis now shown in Fig. 9, 
above, on a larger scale with the governor connexions, 
the details of the trip gear being given in Figs. 15 and 
16. A lay shaft, parallel to the cylinder, is driven by 
bevel gearing at the same speed as the crankshaft. It 
carries four eccentrics, of which two lift the exhaust 
valves through levers, the ends of which work in slots 
in the valve spindles. _The valves are closed by springs 
(Fig. 1), the rate of closing being, of course, determined 
by the eccentrics. The other two eccentrics serve the 
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the steam valves, which are 
closed by springs at a determined by the governor. 
The arrangement of the governor cut-off gear is certainly 
neat and seems to work very sweetly. At each end of the 
cylinder is a boss carrying the ht-iron forked 
bracket shown in Figs. 15 and 16, Each bracket has 
bearings for two parallel horizontal spindles, of which 
the upper one, H,* extends right across from one bracket 
to the other, and is connected to the governor by the 
little lever shown in Fig. 15, while the lower one is 


Fig. 7. 


usual function of 
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simply «short pin, separate in each bracket. On the 
centre of —_ is a rocking piece, of which one end is 
connected to the valve through a vertical link and a 
second lever (Fig. 9), while the other end is formed as a 
sector and carries a steel face by which it can be driven. 
Between this rocking piece and the sides of the fork 
come two other levers (G) connected by pins so as to act 
as one; these levers work on the same spindle as the 
rocking piece. Each of these double levers receives a 
continuous rocking motion from one of the eccentrics, to 
the end of whose rod it is directly connected (Figs. 2 and 
9). It carries, also, pivotted on its end pin, a catch- 





piece, of which one end is notched so as to drive the 
sector (Fig. 15), while the other end is formed as a curved 
arm, and pressed always outwards by a light spring, 
which thus always insures the engagement of the catch 
with the sector whenever their position renders it pos- 
sible: Upon the upper spindle H there is a small cam 
lying immediately over the arm of the catch piece, the 

sition of this cam being of course fixed by the governor. 
The action of the gear is very simple; when the whole 


as soon as the eccentric has moved far enough to bri 
the catch into contact with the step the valve is lifted, the 
——— of the eccentric being such as gives a very quick 
ift, and the valve remains open until the gradually in- 
creasing radius of the arm brings it into contact with the 
cam and thus releases thecatch. The valve is then closed 
by thespring (Fig. 1), the lower part of the spring box being 
bored and used as a dashpot. The governor is a “ Buss,” 
placed between the engines and connected similarly to 
both of them in the way shown in Fig. 9. It is driven 
by a strap from the stepped pulleys shown in Fig. 2. 
It controls the cut-off from .0 up to 0.48 of the stroke; 
after that the closing of the valves is simply effected by 
the eccentrics, 

Figs. 17 to 21 show the construction of the framing 
and plummer blocks, and Figs. 22 to 24 details of the 
latter. It will be seen that the engine bedplate and the 
framing carrying the countershaft, with all the plummer 
blocks and the main guides, are cast in one, the end of 
the bedplate forming the front cylinder cover. The 
guides are bored out, and open at the sides. The plummer 
block brasses are made in three pieces, divided as shown 
in Fig. 22. The cap is held down by four bolts, and fitted 
dead upon the block ; the horizontal adjustment is made 
by wedges (each the whole breadth of the brass between 
the flanges) with screw adjustment through the cap. 
The particular bearing shown in Figs. 21 to 24 is that of 
the crankshaft, but the others are arranged in just the 
same way. 

Figs. 25 to 27 show the piston-rod head and pin on an 
enlarged scale. The head is of cast iron, keyed on to 
the piston rod, and fitted with a cast-iron cap, with a 
through-bolt adjustment for the brasses, the pin being 
fixed in the connecting rod. The feet are made separate, 
and a screw adjustment provided for taking up the wear. 
The ends of the pin are prolonged for driving the air- 
pump levers. The air-pump itself is shown in Figs. 28 
to 30, page 335. It is an ordinary horizontal double- 
acting pump, with india-rubber head and foot valves work- 
ing on separate seats. The delivery valve seats are held 
in place by screws passing through their covers; the suc- 
tion valve seats, however, are cast in one piece with the 
covers. The pump is worked from the crosshead by long 
levers (Figs. 1 and 9), which give it a stroke equal to 
one-half that of the engine. The condenser is a simple 
cylindrical box placed just below the exhaust pipe, and 
behind and above the air-pump. 

The general arrangement of the pumps, pump rods, 

&c., in the pit is indicated in Figs. 7 and 8, annexed, 
the former showing the piping and the latter the pit- 
work ; the leading dimensions of the pumps have been 
already given.* At the bottom of the lift are two bucket 
pumps, which deliver the water into a tank a little 
above the level of the force-pump suction valves. 
The force pumps, which we have already illustrated, 
have inverted plungers, so that the rods may be kept in 
tension. The pitwork it fitted with catch beams and 
buffers, to provide against the fall of the whole in the 
case of accident. The delivery piping is made in ed 
lengths, with expansion joints at intervals, one being 
shown in Fig.7. The bucket pumps are shown to a 
larger scale in Figs. 33 and 34, The bucket valves are 
of leather, working on a concave grid which forms the 
upper surface of the buckets. The pump rods are made 
of rolled J iron ; the method of making the joints and the 
arrangement of the rivets in them is fully shown in Figs. 
8land 82. The plan chosen for balancing the pit work, 
&c., in order to equalise the work of the engine has been 
described in our former article, where also many di- 
mensions were given that we need not repeat here. 
It remains only to add that these engines, which we 
are glad to have been able to illustrate so fully, are good 
examples of their type. The comparative merits of the 
geared engine and others we do not discuss here. The 
engines are well made, and the surfaces seem to be well 
proportioned. The cut-off gear also, as we have said, 
seems to act very satisfactorily. 


NOTES FROM THE NORTH. 


. Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market opened 
with a continued improvement in tone last Thursday, and 
an advance of 2d. per ton was obtained. Business was 
done in the morning at 43s. 104d. to 44s. 2d. cash, and at 
44s. 14d. to 44s. 3d. one month, sellers at the close asking 
rather higher rates. were transactions in the afternoon 
at 43s. 11d. to 44s. cash, and 44s. 3d. one month, and at the 
close sellers held for those —— while buyers offered 
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is in the position shown in Fig. 15, the valve is closed ; | jast 


During the forenoon there were sales at 43s. 8d. to 48s. 9d. 
cash, and 43s. 10}d. one month, the closing quotations for 
sellers being 43s. 9d. cash, and 43s. 11d. one month. In 

afternoon 43s. 9s. to 44s. cash was paid, and the 
market closed with sellers asking 44s. cash, and 44s. 3d. 
one month, and buyers 1d. less. The tone of the market 
was decidedly weak on Monday, and improvement of 
Friday was entirely lost, the market closing with prices 
4d. per ton down. The highest price paid was 43s. 8}d., and 
the lowest 43s. 7}d., the closing quotation being 4d. under 
week’s. There was a better tone in the market yester- 
day, but it was still in a very sensitive state, and liable to 
sudden changes. Business started in the forenoon at 
43s. 9d., or 1d. per ton better, and steadily rose to 
43s. 10}d. cash at the close of the forenoon market, and to 
44s, 2d. in the afternoon. This was caused by a fully better 
shipping return being pees s the close, however, was 
not so strong, and 44s. cash was accepted, and buyers closed 
offering that sum, with sellers asking 1d. per ton more. 
The warrant market was strong this forenoon, when 
business was done at 44s. 2d. to 44s. 3d. cash, sellers at the 
close asking 44s. 3d. and 44s. 4}d. cash and one month respec- 
tively, and buyers offering a shade less. It will be seen 
that the market has been somewhat irregular during the 
past week, but there is some hope that the present financial 
crisis will not bring about any worse condition than that 
which has already been passed through. Several makers 
have again reduced their prices, and at the reduced rates 
there has been a very fair demand for shipping iron. There 
is certainly a great deal of anxiety existing in the market, 
and there is said to be a movement in progress with the 
view of forming a combination for restricting the output, 
as iron cannot be made at the price at which itis now 
being sold. One blast furnace has been blown out at 
Eglinton Iron Works, thereby reducing the number in 
actual operation to 92, as against 87 at the same time last 
year. The stock of pig iron in store with Messrs. Connal 
and Co. was 198,486 tons up till last Friday night, thus 
showing an increase of 844 tons for the week. Last week’s 
shipments amounted to 9994 tons, as compared with 
8956 tons in the corresponding week of last year. 


Malleable Iron Trade.—There is a marked degree of 
uietness at eos in the manufactured iron trade, as the 
emand for shipbuilding iron is exceedingly slack. Itis not 

expected that has will be any sensible improvement in 
the demand for some time. Already there is a movement 
for a reduction of wages, a notice to that effect having 
been posted up at Mossend Iron Works (Messrs. Neilson 
and do.). The reduction is to affect all time men in con- 
nexion with the works, including engineers, joiners, 
moulders, blacksmiths, locomotive men, and general 
lal . ‘Two of the works in the Coatbridge district are 
at a complete standstill. 


Appointment of Mr. Albert Grothe, C.E.—The nu- 
merous friends of Mr. Grothe in Dundee and Newport, as 
well as hundreds of persons from a distance who visited 
the Tay Bridge during its construction, and received his 
courteous attention, will be gratified to learn that, without 
solicitation on his part, but on the cordial recommendation 
of Mr. Bouch, the engineer ; Messrs. Hopkins, Gilkes, and 
Co., the contractors ; and the ing officials of the North 
British Railway, he has received the important appoint- 
ment of manager of the mines, works, and railways of the 
Tharsis Sulphur and Copper Company in Spain. Mr. 
Grothe’s rare experience and accomplishments as an en- 
gineer, "and his wide range of scientific acquirements, 
eminently qualify him for this position. 

A New Iron Bridge in Paisley.—On Monday afternoon 
the memorial stone of the new Abbey Bridge over the 
River Cart, Paisley, was laid by Provost Murray. The 
bridge in question is to be a very handsome structure, built 
of iron, in two spans, each of 53 ft., the total length, in- 
cluding the abutments pier, being 120 ft. The founda- 
tions are of concrete, and have been carried down to the 
solid rock. This bridge is to replace one which was origi- 
nally only 14ft. 2in. wide, and which, even after its width 
was increased, was most inconveniently narrow, and with 
steep ients of the orthodox last century type. It has 
been designed by Mr. Sharp, the local master of works, 
and the contractors for the ironwork are Messrs. Hanna, 
Donald, and Wilson, and for the masonry and foundations 
a A. King. The width of the new bridge will be 


The Corvette Curacoa.—This, the second of the six steel 
corvettes built and + by Messrs. John Elder and Co., 
at Fairfield, for Her Maj s service, left Plantation Qua: 
at seven o’clock on Monday morning for the Tail of the Bank 
in charge of a river pilot, and in tow and attended by two 
of the Clyde Shipping Company’s powerful tugs. She 
reached Greenock at nine o’clock, and immediately after- 
wards compasses were adjusted, a trial trip taking place 
shortly after mid-day. e Curacoa was to leave yester- 
day (weather permitting) for Sheerness to be coppered and 
masted, in ¢ of a of officers and seamen belong- 
ing to the Royal Naval e. The Comus, the type and 
name-vessel of this class of corvettes, left the Clyde several 
weeks ago. 


The Wages Question on the Clyde.—Some days ago it 


was announced by several of the firms belonging to the 
Clyde Shipbuilders’ and ineers’ Association that 
a reduction of 7} per cent wo id be made on the wages 


of the workmen in their ent, the said reduction 
to come into effect last Monday. When Monday came 

rtial strikes took place in two or three establishments, 
ut as the leading advisers of the workmen had hopes of 





getting a conference with the em to discuss the 
question in a friendly way, the men struck were pre- 
vailed upon in most cases to return to their work. To- 
Sig 2 kas bene annaumeed that the friendly 

: | conference of ives of the employers and work- 
men will be on Friday. 
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THE PARIS EXHIBITION. 

Tue anxiously waited for and long delayed dis- 
tribution of prizes took place on Monday last the 
21st inst. at the Palais de l’Industrie in the Champ 
de Mars. This great building, the scene of the 
Paris International Exhibition of 1855, was selected 
as the most suitable to give sufficient accommodation 
to the vast crowd of people,to whom invitations had 
been issued. About 20,000 persons filled the large 
hall from floor to roof. Unlike the opening cere- 
mony of the Exhibition, the arrangements for 
receiving and distributing the visitors were perfect 
in all respects, and not the slightest confusion 
prevailed. 

The interior of the hall was elaborately and 
tastefully decorated. The columns to the level of 
the gallery were covered with crimson velvet, while 
above them to the roof were disposed curtains of 
the same colour and material. At the line of the 


roof springing was disposed a drapery also of | poss 


crimson velvet running all around the building. 
Each column, at the level of the gallery, carried a 
group of different flags, and above them from 
the roof depended Venetian banners, each alternate 
one of which was that of France carrying the ** R. F.” 
in gold letters in the centre of the white band, The 
other banners belonged to the various countries 
represented at the Exhibition, and the names of 
which were inscribed on tablets attached to the 
front of the ery’ in the middle of each flag. At 
the north end of the building beneath the gallery, 
the orchestra was placed, and at the opposite end 
was the raised platform where the President of the 
Republic distributed the ‘awards, and in which the 
interest of the ceremony centred. 

The doors were opened to the public at- eleven 
o’clock and closed at 12.30. During this time a 
selection of music was performed by the orchestra. 
At twenty minutes to one, the President of the 
Chamber of Deputies arrived, and was received 
with military honours at the main entrance, and by 
the Minister of Commerce, the Commissioner- 





General of the Exhibition, and the two Directors of 
the French and the Foreign sections, Five minutes 
later the President of the Senate arrived and took 
his seat on the right of the chair of the President of 
the Republic. At five minutes to one Marshal 
MacMahon was escorted to the dais, and at one a 
salvo of artillery announced the opening of the 
ceremony. This was commenced by a procession of 
the soldiers and guardians attached to the foreign 
sections, followed by the representatives of the nine 
groups of exhibits. Then came the juries of the 
different groups, the presidents of the juries of the 
various s, and the Exhibitors to whom had 
been awarded the Grand Prix and the Diplomas of 
Honour. Arrived at the dais the president of each 
group ascended the stairway to receive from the 
hands of the Minister of Commerce the official list 
of awards belonging to his special group. After this 
had been concluded the Marshal delivered an address, 
inaudible to nearly all present. The Minister of 
Agriculture and Commerce, M. Tesserenc de Bort, 
reviewed the history and object of the Exhibition, 
and the success which has so exceptionally at- 
tended it. 

Then were read the proclamations and nomina- 
tions in the Order of the Legion of Honour granted 
to French and foreign subjects ; the list in order of 
countries of the chief awards. The medals, &c., 
were afterwards presented collectively to the pre- 
sident of the different groups for subsequent dis- 
tribution, This part of the ceremony of necessity 
became very long and tedious, but it was completed 
at last, andthe ceremony concluded about 3 o’clock, 

Only one fault can be found with this celebra- 
tion ; it was at least six weeks too late, and that 
the exhibitors should have received their awards 
only ten days before the nominal closing of the Ex- 
hibition, is a blot on the Administration that will 
never be forgotten. Industrial exhibitors have 
come to the Champ de Mars for the purpose of 
trade, and if the medals are to be of any service, 
which, taking all things into consideration, is more 
than doubtful, they should be awarded some reason- 
able time before the closing of the Exhibition, in 
order that the most may be made of them. In the 
English Section, it is true, the allotments became 
generally known several weeks ago, but this was 
entirely exceptional, and not until Monday last did 
the mass of unfortunate French exhibitors know 
how they had fared at the hands of the juries, 

The summarised work of these juries appears in a 
large official volume just issued from the Imprimerie 
Nationale of France. To analyse its 500 will 
be a work of time and labour, but one dos wt in- 
terest and value. We publish on another the list 
of Grands Prixawarded, but we must defertillanother 
occasion the detailed consideration of the other 
awards. We think that such a consideration will 
show clearly how imperfect and unsatisfactory are 
the results arrived at. In almost all, if not in 
all, juries of the various classes influences reign, 
which are entirely at variance with absolutely just 
results—patriotism, commercial instincts, prejudice, 
want of accurate knowledge, and so forth. Add to 
this the shortness of time available for the long and 
responsible work, the too frequent absence of 
intelligent explanation on the part of exhibitors, 
the trying season of the year usually selected for 
the juries to work in, and sometimes also the fact that 
exhibits do not fairly represent the i 
specialty of the exhibitor, and we have a variety of 
conflicting causes which render it absolutely im- 
ible to arrive at fair results in all cases. 

We believe we may weeny tn that at the present 
Exhibition too much has given in many in- 
stances, too little in many others; medals have been 
gre for some insignificant object, and witheld 
rom others of importance, and while numerous 
exhibitors will return well satisfied from Pari 
others will come back with regret that they have 
taken part in this celebration. course there is a 
vast mass of unreasonable discontent pe ay Sree 
really solid grievances ; with the former we have 
nothing to do, but the latter, we believe, is of suffi- 
cient importance to render it unlikely that at the 
next international exhibition of the first magnitude 
the system of so-called juries and their awards will 
be repeated, 


THE LAWS OF MOTION. 

Our contemporary, The Engineer, has, last week, 
another article under the above heading, and there 
are also in its several columns of letters 
on the same subject, all of which controvert the 
erroneous statements of the journal to which they 








are addressed. Now when a man has been unfortu- 
nate enough to run-a-muck against the order of 
nature, the best course for him is to turn at once and 
allow himself to be led by his friends safely back 
to terra firma, but a of our contemporary’s 
ore woh last week wert oa has oe 

rought himself to adopt course, we 
find Sim still, clinging to the ‘‘ water-jug theory” 
which he holds so dear, At the outset of his article 
there is, however, a statement which we take to bea 
very reassuring symptom. He tells us that he knows 
how difficult it is “to arrive at just ponclusions 
regarding the laws of motion as set forth in most 
text-books.” We have no doubt of this fact; if he 
does not know how difficult it is, who should know ? 
He professes, however, still to have the solution of 
the whole matter, a a for all misconception 
about motion ; and this is, he says, to ‘ speak of the 
quantity of motion ix a body as we speak of the 
quantity of water in a jug.” As the question about 
of orinis our own, and as The Engineer makes now 
a show of having high authorities on his side, we 
will again perro Li the contents of the se 
and prove that there is nothing whatever in it. 
The Engineer cites Newton and Hutton as his 
authorities for motion in a body, and quotes from 
Hutton’s ‘‘Course of Mathematics,” 1803, the 
following words, as ‘‘Hutton’s second proposi- 
tion,” 

‘‘ The momenta or quantities of motion in movin 
bodies are in the compound ratio of the masses an 
velocities.” 

Our contemporary has in this quotation sup- 
pressed two commas, one of these most important be- 
tween the words ‘‘ motion” and “in.” The following 
is what we find in Hutton’s ‘‘Course of Mathe- 
matics,” fourth edition, seeond. volume, 137. 
“Proposition III. The Momenta, or Quantities 
of Motion, in Moving Bodies, are in the Compound 
Ratios of the Masses and Velocities.” In the edition 
of Hutton’s ‘‘ Courseof Mathematics,” dated 1840, we 
read instead of the above the following asa definition : 
“The momentum or quantity of motion of a bod 
is the sum of the motions of all its particles; and, 
as the motion of a particle is measured by its 
velocity, and the number of particles in a body 


constitutes its mass; hence the momentum will be . 


oe to the product of the mass and velocity, 
when all the les move with the same velocity.” 

Our quotation from Rutherford’s ‘‘ New, Correct, 
and Improved Edition of Hutton’s Course” ought to 
be taken as proof that the in, even when 
by Hutton’s comma, was considered liable to be mis- 
understood, seeing that it has been corrected to of by 
Hutton’s successors at the Royal Military Academy. 
Our contemporary does not himself know what 
the quotation is which he has given as “* Hutton’s 
second proposition.” We will tell him what it is 
meant for. It is intended to stand for Newton's 
second definition, which is given in the following 
words by Newton himself : 

‘* Def. IT, Quantitas motus est mensura ejusdem 
orta ex Velocitate et quantitate Materis: conjunctim. 
marae est ee bere in we 

0q; in corpore majore i 
cum Velocitate duplus est, et dupla pome Velocitate 
quadrupulus.” 

The translation of the above is as follows : 

*‘ Def. IL. The quantity of motion is the measure 
of the same, arising from the velocity and quantity 
of matter conjointly. 

‘The motion of the whole is the sum of the mo- 
tions of all the parts; and therefore in a body 
double in quantity, with equal velocity, the motion 
is double ; with twice the velocity it is quadruple.” 

The Latin preposition in, occurring twice in the 
last hh, cannot in either case be translated 
by the En preposition in, in the sense in which 
water is said to be ina jug. In both instances the 
meaning is nearly equal to “in reference to,” and it 
is near], the same as the meaning of the preposition 
in the last sentence at ‘‘in the sense,” or in our 
contemporary’s article where he says ‘‘ most writers 
on the subject have agreed to regard work and 
energy as identical, in the sense that energy is the 
Sooty of a body for orming work.” The 
meaning here is evidently ‘“‘most writers on the 
subject have agreed to regard work and as 
png — reference : om } nes in Ww. 
energy capacity of a ‘or orming 
work.” The translator has iven “ of” for the first 
“‘ in,” and he evidently in’ the in at ‘in a body” 
to be understood as “in reference to ;” thus—*“ and 
therefore in reference to, or in the case of a body 
double in quantity.” He clearly is compelled to re- 
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the motion of the whole as the quantity of | writer actually believes his own statements. It may | ficies. What next? He may say he does know what 
motion of the body. be so, and we will, therefore, settle his Mv muddle | energy is, because any one who knows what energy 
We quote from “ Key’s Latin Grammar, “‘ In with | for ever, we hope. is could easily find it stated in some of the quotations 


the ablative denotes....i. In respect of, in re- 
ference to; as veratur ab omnibus in eo libro quem 


seripsit de uita beata (Cic. Tusc. v. 9, 24), he is|p 


attacked by all in reference to the book which he 
wrote on a happy life.” In this our English 

ition in cannot by itself be substituted for the 
Pata preposition ix. It is not meant that the 
author referred to was in the book, neither does it 
mean that the attack was in the book. There is not 
in all Newton's works even one instance in which 
he writes ‘‘ the quantity of motion iz a body.” 

We have a still clearer statement by Newton in his 
third and fourth definitions as to what he believed to 
be iz a moving body. We will first draw off a little 
more from our contemporary’s jug (marked single X). 
He says, “‘ The idea of resistance is here entirely eli- 
minated. It ought to have no place in scientific phrase- 
ology, for it is known that matter, so far from being 
onthe of resisting motion, is entirely indifferent. 
. .. There is no difference between the ordinary 
definition of work and our own, save that the 
latter appears to introduce an intelligible idea— 
which contradicts no proposition—which is largely 
lacking in the ordinary definitions.” Newton’s 
third definition is quite oppoged to this statement 
that ‘‘ matter so far from being capable of resisting 
motion, is entirely indifferent.’ he following is a 
translation : ‘Def. III. The vis insi¢a, or innate force 
of matter, is a power of resisting by which every 
body, as much as in it lies, endeavours to persevere 
in its present state, whether it be of rest or of moving 
uniformly forward in a right line. This force is 
however proportional to the body whose force it is ; 
and differs nothing from the inactivity of mass, but 
in our manner of conceiving it. A body, from the 
inactivity of matter, is not without difficulty put out 
of its state of rest or motion. Upon which account 
this vis insita may by a most significant name, be 
called vis inertia, or force of inactivity. But a body 
exerts this force only, when another force, impressed 
upon it endeavours to change its condition ; and the 
exercise of this force may be considered both as re- 
sistance and impulse; it is resistance, in so far as 
the body, for ae its present state, with- 
stands the force impressed ; it is impulse in so far as 
the body by not easily giving ge | to the impressed 
force of another, endeavours to change the state of 
that other. Resistance is usually ascribed to bodies 
at rest, and impulse to those in motion; but motion 
and rest, as commonly conceived, are only relatively 
distinguished ; nor are those bodies always truly at 
rest, which commonly are taken to be so.’ 

There can be no plainer statement than this, that 
bodies resie¢ change of state, that is they resist either 
an increase or a decrease of their rate of motion. 
Such at least is the Newtonian philosophy— they are 
not indifferent. 

Newton's fourth definition is, ‘‘ Vis impressa est 
actio in corpus exercita, ad mutandum ejus statum 
vel quiescendi vel movendi uniformiter in directum. 
Consistit hac vis in actione sola, neq ; actionem 
permanet in corpore. Perseverat enim corpus in 
statu omni novo per solam vim inertia, Est 
autem vis impressa diversarum originum, ut ex ictu 
ex pressione, ex vi centripeta.” ‘Translation, ‘* Im- 
pressed force is the action exerted upon a body, to 
change its state either of resting or of moving uni- 
formly in a right line. This force consists in the 
action only, and i¢ does not after the action remain in 
the body. Truly the body perseveres in any new 
state by means of its force of inactivity alone. Im- 
pressed force is, however, of diverse origins, as from 
a blow, from pressure, from a centre-seeking force.” 

The italics are our own ; there is remaining inthe 
body no part whatever of the action, not even the 
motion which our contemporary says is ix it, but 
only that force of inactivity which as resistance to 
motion The Engineer says ought even to have no place 
in scientific phraseology. 

Our contemporary proceeds to assume that 
‘ work means the transference of motion, it follows 
that the absolute quantity of work which any body 
in motion can perform may be measured by Mv.” 
He illustrates this by two examples of the collision of 
perfectly elastic balls, How a writer, professedly for 
the instruction of his readers, can bring himself down 
to insinuate a false theory of the order of nature, 
and then to carefully bring forward only those ex- 
amples which happen not to exhibit disagreement, 
is a question in morality of more im ce per- 
haps than the damage he is doing to bis readers. 
But the only alternative is to assume that the 


Leta ball, perfectly elastic, weight = 1, velocity =1, 
hit another ball of equal weight, at rest, the tangent 
lane at the point of contact being inclined 45 deg. to 
the direction of motion of ball No.1. The resulting 
motion will be ball No, 2 moving with velocity 
=} in the direction of a ndicular to the 
tangent plane at the point of contact, and ball No. 1 
moving also with velocity =” } in a line parallel with 
the tangent, and in the same plane as the two other 
paths. That is, we have resolved the velocity—1 
into two rectangular components, each=V}. The 
sum of Mo will now be two balls, each of weight 
=1, and each with velocity=}, or Mo =2x 
V}=1.414. 

is resolution into component velocities by suc- 
cessive impacts with more and more balls all equal 
and at rest, can be carried out to any extent. Say 
the number of generations of these resolvings by im- 
pact will be represented by x, The momentum will 


be increased to the ; power of 2, the quantity of 
matter in the universe being the only limitation. In 
thirty-four generations the value of Mo will be in- 
creased to be more than one million. 

All this momentum or quantity of motion is origi- 


nally=1. All the energy in the first ball is 3 = 


But our contemporary says the increase of 


quantity of motion to 2? =o nearly, cannot be 
accepted by him because ‘The idea that motion 
can be created involves the delusion known as 








‘ perpetual motion.’ ” ) : 

Did he ever work out the problem arithmetically ? 
Let us do so now for his instruction. ; 

The quantity of matter in all the balls will be 


n 
=2", and the velocity of each ball will be (G ) 2, 
The total energy to start with was, we have seen, 


=~ and the total energy of all the balls is now 
I 

n n 
2x half the square of (< yy 
g 2 2 

ey 2 on oP. ZF. 1} 

which is = — X}xX = X —= — 
7 Xd GD) =" x Sa 
or exactly what we started with, and our contem- 
porary’s perpetual motion scare is therefore demon- 
strated to be the outcome of defective arithmetic, 

The Engineer’s readers must be thought by our 
contemporary to be very easily gulled. We caught 
him applying his “motion is work” dogma to a 
pile-driver ; velocity by weight, he said, was work, 
and a half ton falling 30 ft. acquiring a velocity= 
44 ft. per second, was, therefore, he said=22 foot- 
tons of work. He gets over that by the most bare- 
faced impertinence to his readers. Of course there 
is one height of fall, and only one, which will give 
a velocity equal to the fall ; he actually singles out 
that particular example, 64.4 or 2g, and shows by 
that that the work is the product of weight b 
velocity, knowing very well that the calculation wi 
not hold good for any other height whatever, and 
he prefers to show that it is true for one height rather 
than admit that the 30ft. fall of half a ton is not 
what his theory says it is, and what he gave it to 
be, equal to 22 foot-tons of work. 

There is in his last week’s article a great deal 
that is mere filling up without the slightest bearing 
upon his water-jug theory. He is hastening to 
introduce quotations from other authors, none of 
whom of course ever thought of his water-jug, and 
amid them all he is still pretending that he wishes 
to keep his jug. It is due enough that he only 
seeks a quiet corner where he may break it and 
bury it, out of sight, his own offspring although it 
be. He will perhaps substitute something equally 
good very soon, € proposes now to neglect s 
in the expression for energy. He says: “If we 
neglect space and express energy in terms of the time 
during which a body can move +. a resistance, 
then energy is as the velocity—Mv.” 

Here he is now actually substituting impulse 
for energy, not knowing that force by time is pro- 


portional to change of momentum, and not think. | grad 
making | possible to study the laws contro 


ing what pernicious trash he is writing, 
energy on the same page the equivalent of impulse, 
the equivalent of momentum, the equivalent of work, 








and actually the area of a mathematical square super- 








in his article. It may be so, but can 4e find its de- 
finition there—we question that very much. Can je 
point out what are the false and what are the true 
amongst them all? If he can, why then has he 
written in the false definitions? If he cannot dis- 
criminate between them why does he not sit down 
at the feet of The Engineer's correspondents and 
be quiet and learn ? 








VENTILATORS AT THE PARIS 
EXHIBITION. 

SomE time since (see page 285 of our twenty-fifth 
volume) we indicated very briefly the arrangements 
that had been made for ventilating and warming the 
Salle des Fétes of the Trocadéro Palace. Since then 
these arrangements have been carried fully into 
execution, and with great success, and we propose 
to describe the arrangements carried out by MM. 
Geneste, Herscher, et Cie., and the results obtained. 
Every one who has been present in the hall during 
the past summer at a concert, or on any other 
occasion when it was filled with 5000 visitors, must 
have been struck with the equable temperature and 
coolness maintained even during the hottest period 
of the summer. During the latter part of autumn, 
the ventilation has indeed been found too active, 
but this defect is easily remedied by reducing the 
speed of the fans. The maximum velocity attainable 
is 120 revolutions per minute, when the quantity of 
fresh air delivered exceeds 7,000,000 cubic feet per 
hour. This speed is maintained during an hour or 
two before opening the hall to the public, in order 
to obtain the desired temperature, afterwards and 
during the time of meeting it is reduced to about 
60 revolutions. The machinery constructed to 
secure the thorough ventilation of this large enclosure 
has been carefully studied from many points of view, 
the requirements to be fulfilled being numerous. 
In the first place economy was necessary, and that 
the object in view may be effected with the smallest 
possible expenditure of power. Simplicity was also 
of importance, in order that the cost of superintend- 
ence and maintenance might be small ; the machinery 
had to be designed to suit the space that had been 
reserved for it, and finally it was required to work 
noiselessly, The means available for ventilation have 
been, it is needless to say, carefully and fully 
studied in their application to mines, but little ex- 

erience had been gained as regards their use in 

uildings. In the latter case, indeed, a different 
result has to be obtained, and the system to be em- 
ployed should be modified according to the greater 
or less resistance the air introduced has to overcome. 
As regards resistances, the conditions met with 
within buildings are comparatively simple. The 
air has to traverse passages of an insignificant length 
compared with the tunnels and galleries of a mine, 
in which the fans have to provide a sufficiency of air 
to maintain the life of the workmen. 

Having been selected by the Administration to 
erect the ee apparatus at the Trocadero, 
MM. Geneste and Herscher considered in the first 
place that in view of so important a problem it was 
necessary to investigate the question from a new 
point of view. Taking advantage of the previous 
studies of M. Ser, professor at the Central School, 
on the subject of ventilating the Hétel Dieu, at 
Paris, they commenced a series of experiments to 
ascertain if a screw suitably arranged would not be 
better adapted for the particular requirements of 
the Trocadéro than even the best forms of fans in 
use for mines. 

But as it was difficult to determine 4 priori the 
best form to give to the apparatus on account of 
the insufficient data available, and the contradiction 
of theoretical deductions, MM. Geneste and 
Herscher undertook a series of trials to ascertain 
the best form and dimensions to be adopted. These 
experiments, the details of which are too exten- 
sive to reproduce, were conducted on a series of 
ventilators of various kinds, and finally on a helice 
of precisely the same power as is in use at the 
Trocadéro Palace. This screw, 9 ft. 10,,in. in dia- 
meter, was placed within a large cloth envelope, 
11 ft. 5gin. in diameter, and 39 ft. 4}in. long, and 
by means of recording instruments that had been 
ually ected during the riments, it was 
the displace- 
ment of the air in front of and behind the venti- 
lators, These experiments, which involved no less 
than 30,000 independent observations and compu- 
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tations, brought out the result, that not only was it 
necessary to give to the apparatus a form suited to 
the requirements of each particular case, but also 
that the conduit through which the air is put in 
movement, should have a special form to avoid the 
eddies and cross currents which may be easily 
created, and which represent a waste of power, and 
consequent loss in economy. For the ventilation of 
the Trocadéro each screw had to be driven by anengine 
of 5 or 6 horse power, representing a total of 20 to 
25 horse power. ~ This is a maximum, and it may be 
safely considered that under most circumstances is 
in advance of the average requirements. The mo- 
tive power is obtained by two engines, each with 
two cylinders, and provided with a governor suffi- 
ciently sensitive to regulate the work exactly to the 
requirements. Each of these can be worked to give 
from § to20 horse power, and they can be run coupled 
together or independently. Steam is furnished from 
two boilers, having a very large heating surface, 
and placed in the basement of the palace, beneath 
the grand vestibule, forming the entrance to the 
hall. The products of combustion from the boilers 

through the ventilating shafts, and the air thus 
Rreated adds to the draught obtained. Arrange- 
ments have been made for utilising, in the winter, 
for heating the hall, the exhaust steam from the 
engines, as well as the conduits of vitiated and con- 
sequently warm air, which are placed above the 
cupola to avoid the cooling—very considerable in 
cold weather—of that part of the building. 

The action of the whole of the ventilating appliances 
is reversible, Poweris transmitted from the engines 
by shafts and rubber belting, and the whole plant 
has been so arranged in the basement of the palace 
that the amount of inspection required is quite in- 
significant. The use of gearing is avoided, both on 
account of noise, and also because the movement 
obtairied by means of belting is smoother and more 
uniform. ‘The first application in France has been 
made here of a system of universal couplings by 
means of which the shafting can be driven at any 
given angle. This system, which we shall describe 
on another occasion has given excellent results. 

The ventilation of the Trocadéro Palace, con- 
sidered from a purely mechanical point of view, 
shows a carefully worked out and complete plan, in 
which MM. Geneste and Herscher have endeavoured 
to combine all the improvements they could devise. 
Returning to the helical ventilators, we should 
mention that one of the same dimensions as is work- 
ing in the Trocadéro is exhibited in the French 
machine gallery in Class 54. The effect produced 
by this ventilator on the air is somewhat complex. 
It is indeed impossible to give a movement of rota- 
tion to the air without producing also a centrifugal 
action, and to a certain extent the conditions of the 
helice and the ordinary fan are similar. But if the 
most ordinary case is taken, where a ventilator is at 
the same time exhausting and compressing, as when 
placed in a conduit with resistances on each side, it 
1s easy to see that there is a considerable difference 
in the manner in which the two apparatus work, A 
screw may, in practice, be considered as a fan venti- 
lator in which the inclination of the wings adds to 
the centrifugal force produced by the rotation of the 
air, a forward movement in the direction desired, 
so that the current of air obtained is the resultant 
of two movements, one of which tendsto give velocity 
to the air in a direction perpendicular to the axis 
of rotation, and the other determines a forward 
motion parallel to the same axis. It is important to 
ascertain the best to employ. A screw consisting 
only of inclined blades turning upon a shaft, such 
as is often used, is extremely defective. In opera- 
tion it produces on the compression side, and to- 
wards the centre of rotation, a well-marked exhaust, 
which occasions a considerable loss of work ; equally 
at the circumference on the exhaust side there is a 
compression, also a complete loss. The annexed 
Fig. 1 explains this action. The investigations 
and experiments of MM. Geneste and Herscher 
were especially directed to this part of the question. 
One of their first deductions was that the form of the 
seating in which the screw works is of great im- 
portance in assisting in the transformation of the 
dynamic pressure due to the velocity of the blades 
of the screw into static pressure to overcome the 
resistances in the conduits. Very interesting results 
were obtained with the screw 9 ft. 104, in., placed 
in a cylindrical channel 193 in. larger in diameter, 
and 39 ft. 4$ in. long. The envelope, constructed 
of impermeable cloth, was free to swell under the 
action of the air currents. It was found that when the 
fan was in operation, the envelope assumed the form 





shown in Fig. 2 by the dotted lines. To arrive 
at the cause of this phenomena it is necessary to 
revert to the curious experiments of Griffiths, who 
showed that under certain conditions, a current of 
air deviated from its normal direction by a plane 
surface, acts by attraction on this surface: A ap- 
—: devised by Hachette demonstrated this same 
act. In the same way the contraction and swell- 
ings noticed in liquid veins at a certain distance 
from the points of discharge, are repeated in a 1e- 
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markable marner in the experiments above cited, 
and the number of pulsations is found to correspond 
with the speed of the ventilator. In order to de- 
termine accurately the barometric condition of the 
conduit when the fan was in operation, it was neces- 
sary to take a number of points of observation along 
it, by means of tubes, which could be adjusted in all 
directions and places, and connected with sensitive 
gauges measuring to one-twentieth of a millimetre 
of water. Each of these experiments required a 
great number of computations, which were laid 
down in curves, which showed at a glance the effect 
produced ; moreover, at each of the points by means 
of an anemometer it was possible to ascertain the 
angle of maximum speed in relation to two planes. 
By these experiments it was possible to ascertain 
the various amounts and conditions of resistance, 
the neutral line in each apparatus, that is to say, 
the line in which the air ceased to travel in the 
desired direction. The ventilating screw has of 
necessity a much smaller section than that of the 
conduit, in order that the air traversing it may 
attain a speed sufficient to overcome the accumu- 
lating resistance it meets with ; to attain the velocity 
which should be transformed into pressure without 
loss, forms one of the difficulties of the apparatus, a 
difficulty which was solved by the various experi- 
ments cited above. 

Experiments were also conducted to arrive at the 
best forms for the blades of the screw, its pitch, and 
the form and dimensions of the body. By means of 
these it has been possible to determine all the pro- 
portions for each special case. The results obtained 
may be briefly summed up as follows: 1. A screw 
fan should have a total section between the blades, 
corresponding to the flow of air required for a 
given speed, corresponding to the pressure required 
to. overcome the various resistances. 2. The bod 
of the ventilator should be so proportioned that the 
tangential speed in the plane of the exit of the 
screw should always be in excess of the speed corre- 
sponding to the sum of the resistances to be over- 
come. On the other hand, the forward speed 
ought to fill corresponding conditions, so as to pro- 
vide against the existence of any contrary air currents 
in the apparatus. 

3. The speed at the centre of gravity of the blades 
should be at least twice the speed corresponding to 
the pressure resulting from the same resistance. 

4. The blades should be inclined at an angle of 
45 deg. on the body and should be helicoidal. (The 
screws in the Trocadéro Palace are left-handed 
helices, produced by a plane perpendicular to the 
axis moving around the axis on a spiral of 45 deg. 
traced on a cylinder corresponding to the mean 
diameter of the body of the screw). 

5. The outer face should be conical, tapering to- 
wards the direction of the movement, the angle at 
the top of the extended cone being 15 deg. 

6. ‘Lhe cross section of the admission side of the 
apparatus should be somewhat greater than that of 
the exit. 

MM. Geneste and Herscher have recently esta- 
blished, on a very extensive scale, several ventilating 
and heating apparatus, which have proved in every 
way successful, ‘There are represented at the 


Y | 4, the 


Correction at Nanterre, the Hétel de Ville at Paris, 
the Hétel Continental at Paris, offices of the Paris, 
a and Mediterranean Railway, the Rollin 

unicipal College, the pavilion of the Travaux 
Publics in the Champ de &c, We shall, in our 
next article, describe the special features of some of 
these installations. 

(To be continued). 





THE EXHIBITION GRANDS PRIX. 
WE publish below a list of the Grands Prix awarded to 
the exhibitors at Paris in all The 


In the first group, that devoted to works 
of three classes decide the Grands Prix, and diplomas to 
deceased artists were allotted. In this eo there were 
407 awards in all, including in Classes 1 and 2 (pi 
eg thy ol 

, 3 for ria an ‘or , 1 for 
1 for Russia, end 1 for Delgings.” in Cinas 8. sesdgbuns ani 
medal gyi there are six Grands Prix, 4 to France, 
1 to Russia, and 1 to Italy. In Class 4 there are 6 of these 
awards, 2 to France 2 to Austria, and 2 to England. 


Group II. EpucATION AND TEACHING. 

Class 6. Primary Education.—Ministries of Public In- 
struction for, 1, Belgium, 2, France, and, 3, Japan ; 4, the 
Direction of Public ‘Teaching, Ville de Paris, France. 

Class 7. Se Instruction.—1, the Ministry of 
Public Instruction ; 2, the “School of Decorative Art, 
France ; 3, the National Drawing School for Young Girls, 


ce. 

Class 8. Superior Teaching.—1, Ecole Centrale des 
Arts et Manufactures, France; 2, Technical Imperial 
School of Moscow, Russia; 3, Imperial and Royal Geo- 
logical Institute, at Vienna, Austria-Hungary ; 4, Tech- 
nological Institute of St. Petersburg, Russia; 5, the 
Ministry of ——— and Commerce, Paris; 6, the 
Ministry of Public Instruction of France; 7, the Ministry 
of Public Instruction of St. Petersburg; 8, the Ministry 
of the Interior of Portugal, at Lisbon; 9, the Ministry of 
Travaux Publics, Paris ; 10, the Ministry of Public Works 
of Papin ose at Lisbon; 11, the Royal Imperial Museum of 
Arts and Industry, Vienna; 12, the Meteorological Obser- 
vatory of the Pic du Midi at Bigorre, France; 13, the 
Geographical Society of Paris; 14, the Geographical 
Society of Italy ; 15, the Society of Comparative Legisla- 
tion, Paris ; 16, the Helvetic Society of Natural Sciences 
at Berne, Switzerland; 17, South Kensington Museum, 
London; 18, A. E. Nordenskiold, Sweden. 

Class 9. Books and Printing.—1, the National Im- 
primerie, France ; 2, the Note Printing Works of 
the United States ; 3, the Bank Note Printing Works of 
Russia; 4, MM. Goupil and Co.; and 5, MM. Hachette 
and Co., of France. 

Class 10. Paper and Binding.—1, the State Paper 
Mills at St. Petersburg; 2, the Ministry of Finance, 
Japan; 3, MM. Blanchet Fréres, France; 4, the Marais 


Company, France. é 
_ Class 11. Ordinary Application of the Arts to Draw- 
ing and Modelling.—1, MM. Carpezat ; 2, Chaperon ; 3, 
Chéret ; 4, Chertier; 5, Daran; 6, Jeoffroy ; 7, Klotz ; 8, 
Lavastre the elder ; 9, Lavastre the younger; 10, Rubé ; 
11, Steinheil, all of France. 

Class 12. Photographic Specimens and Apparatus.— 
1, the Direction o: Geographical Work in ortugal ; 2, 
the State Paper Mills, Russia; 3, the French Society of 
Photography ; 4, the Viennese Society of Photography. 

Class 18. Instruments of Music.—M. Cavillé-Coll, 


France. 

Class 14. Medicine, Hygiena, and Public Aid.—1, the 
International Society for the Aid cf the Wounded in 
Battle, France ; 2, MM. Collin and Co., France. 

Class 15. Scientific Instruments.~1, M. Oailletet ; 2, 
the Depot do la Guerre ; 3, the Depdt des Fortifications ; 

ille de Paris; 5, MM. Breguet ; 6, Brunner Fréres ; 
7, Feil; 8, Redier, all of France. 

Class 16. Geographical and Oosmographical Ap- 

Viances.—The Geological Bureaux of 1, Sweden; 2, the 

nited States ; 3, Central Norway ; 4, Southern Norway ; 
ened AY 6, the Topographical Bureau of Norway ; 7, the 
Geological Commission of Ceande; 8, the Department of 
Mines, Russia; 9, the Depét de la Guerre, Belgium ; 10, 
General Directory of Geodecio, Topog sig Boe omg 

o , LOpographic, s 
and Geologic Works of Portugal ; 12, the Federal tat 
Major Bureau, Switzerland; 13, the Royal Etat Major, 
Denmark ; 14, the Etat Major, Sw ; 15, the Govern- 
ment of Q ; 16, Royal H logical In- 
stitute, Austria-Hungary; 17 and 
Statistical Institute, Spain; 18, In- 
stitute, Denmark ; 19, the Royal M hical 
Institute, Italy ; 20, the Minis Depart- 
ment, France ; 21, the Mini of War, Fortification De- 
rtment, France ; 22, the Ministry of War, Topographical 
Department, Holland; 28, the inistey of the Interior 
France; 24, the Royal Museum of atural History, 
Belgium; 25, the Service of the Detailed Geological, 
Survey, France ; 26, the Meteorological Service of the 
Observatory of Paris ; 27, the Service of Pont et Chaus- 
sées, France ; 28, MM. Hachette and Co., France. 


Group IIl.—FuURNITURE AND ITS ACCESSORIES. 
Classes 17 and 18. Costly and Cheap Furniture. —1, the 


Industrie Parisienne du Meuble, France ; 2, M. Fo is, 
France ; 3, Messrs. Jackson and Graham, England. 
Class 19. Orystal and Glass.—1, the Crystal and Glass 


Works of Belgium ; 2, the Crystal and Glass Works of 
Bohemia; 3, the Glass and Mosaic Works of Venice ; 
4, the seas Company, France ; 5, Messrs. Webb 


Champ de Mars by drawings, namely, the House of | Sons, E 
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i , France ; 4, 

. MM. Bapterosser, and 6, Deck, 

Paquet. : 

Clase 21. i , Carpets, ¥c.—1, the Beauvais Fac- 

tory ; 2, the Gobelins Factory, both of France; 3, the 

Shah of Persia; 4, Bracquenée and Co., Belgium and 
ran 


ce. 
Class 24. Goldsmith’s Work.—1, Christofle and Co., 
4c.—1, the Mannfactory of Arms 
Spain; 2, the Manufactory of Bank Notes, 
the Société du Val d’Osne, France; 4, M. 
rance 


Horology.—1, Collective Exhibit of the 
Donbs, France; 2, the Collective Exhibit of Switzerland ; 


3, MM. Japy Fréres, France. 
Class 27. Heating and ag YE Apparatus.—1. MM. 
Gramme and Co., Beenes; 2, the Alliance Company, 


.—1. Messrs. Atkinson and Co., 


France. 
Class 28. Perfw 
MM. 


mery 
England ; 2, MM. Coudray and Sons, France ; 3, 
Lecardon-Gellé, France. 
Group IV.—Tissvurs, VESTMENTS, AND ACCESSORIES. 

Class 30. Threads and Cotton Tissues.—l, the 
Chamber of Commerce of Barcelona, Spain; 2, the 
Chamber of Commerce of Lille, France; 3, the Chamber 
of Commerce of aoa | Ragen ; 4, the Chamber of 
Commerce of ue, Austro- ; 5, the Council of 
Manufactures of Moscow ; 6, MM. Girard and Co., France, 
MM. Raffier, Leutner and Co., France ; 7, Messrs. Tootal, 
Broadhurst, Lee, and Co., England. 

Class 31. Threads and Tissues of Flaa, &c.—1. The 
Industrial Cercle of Gand, Belgium ; 2, the Chamber of 
Commerce of Belfast, England ; 3, the Chamber of Com- 
merce of Lille, France; 4, Barbour and Sons, England ; 
5, Casse and Sons, France; 6, the Sociétié de la Lys, 
Gand, Belgium. 

Class 82. Threads and Tissues of Combed Wool.—1, 
the Chamber of Commerce at Rheims, France; 2, the 
Egyptian Government ; 3, the collective exhibits of Paris 
and Picardy, France ; 4, the collective exhibits of Roubaix, 
France ; 5, the collective exhibits of Fourmies, France ; 6, 
the collective exhibit of Tourcoing, France; 7, Seydoux, 
Sieber, and Co., France. 

Class 88. Threads and Tissues of Carded Wool.—1, 
the Chamber of Arts and Manufactures of Mazamet, 
France ; the Chambers of Commerce of (2) Briinn, Austro- 
Hungary ; 3, Elboouf, France ; 4, Huddersfield, England ; 
5, Louviers, France ; 6, Sedan, France; 7, Verviers, Bel- 
gium; 8, Vienne, France; 9, West of England, England ; 
10, the collective exhibit of Orleans, France ; 11, the De- 
mem eg of Commerce and Industry of St. Petersburg, 

ussia ; 12, the woollen and cloth industries of Leeds, Eng- 
land ; 13, the Ministry of War, Denmark. 

Class 34. Silks and Silk Tissues.—The Chambers of 
Commerce of: 1, Céme, Italy ; 2, Lyon, France ; 3, Milan 
I ; 4, 8t. Etienne, France; 5, Turin, Italy ; 6, Vienna, 
Austria ; 7, the Council of Manufactures of Moscow, Russia ; 
8, the Council of the Museum of Arts and Industry of 
Moscow, Russia; 9, the Chinese exhibit; 10, the Indi 
Government ; 11, the Ministry of Agriculture, of Japan ; 
12, Nishizin-Ozimond Kuaisha, Japan; 138, the S of 
Persia; 14, the King of Siam; 15, the Society of Com- 
merce of Zurich, Switzerland; 16, the Spinners and 
Weavers Union of the South of France ; 17, Bonnet and Co. ; 
18, Jaubert, Audras, and Co. ; 19, Lamy and Giraud ; 20, 
Palluat and Testenoire ; 21, Payen and Co.; 22, Rebour 
and Corguet; 23, Schulz and Co. 

Classes 36 and 837. Lace, §c.—In these classes eleven 
Grands Prix wereallotted, six to France, two to England, 
and one each to Belgium, Switzerland, and Persia. 

Class 38. Clothing.—1, the Royal Exhibition Com- 
mieten, ae af 2, the at gan oe ; 3, 
the Ministry o ar, Spain; 4, inistry o arine, 
Spain; 5, the Et’ phical Museum of the Students of 
the University of Helsingfors, Russia; 6, the King of 
Siam ; 7, the Shab of Persia ; 8, the Bey of Tunis ; 9, Leduc, 

ce. 

Class 89. Jewellery, §c.—1, Poucheron ; 2, Falize ; 3, 
Massin. All of France. 

Class 40. Sporting Arms.—1, the Colony of Algeria ; 
2, the Armoury of Oviedo, Spain; 3, the Armoury of 
Zlatooust, Russia ; 4, the town of Liége, um ; 5, the 
ery of War, Holland ; 6, the Military Depét of Seville, 
Spain; 7, the ublic. of Saint Marin; 8, the Bey of 

unis; 9, the Shah of Persia; 10, 8t. Etienne, France ; 
11, the Sporting Society, France ; 12, the Société de Tir of 
France and Algiers, France ; 13, the Toledo Arms Factory, 
Spain. 

"Class 41. Travelling Equipments.—The Alpine Club, 
France. 
Group V.—Exrractivz Inpustrigs, Raw anpD 
FrnisHEeD PRopvuctTs. 

Class 43. Products of Working Mines and of Metallurgy. 
—1, the Government of the Dutch Indian Colonies; 2, the 
metallurgical industries of Upper Styria, Austria ; 3, the 
Trou Association of Sweden; 4, the collective exhibits of 
Cleveland and the North of England ; 5, Johan Brown and 
Co., England ; 6, Cammell and Co., England ; 7, Demidoff, 

ince of San Donato, Russia; 8, Durenne, ce; 9, 
Holtzer and Co., France ; 10, the Iern-Kontoret, Sweden ; 
11, Johnson, Matthey, and Co., England ; 12, Laveiositre 
and Son, France; 13, Marrel and Co., ce; 14, 
Schneider and Co., France ; 15, the Com ie des Forges 
et Acieries de la Marine, and des Chemins de Fer, France ; 
16, the Vieile-Mon’ Company, Belgium and France ; 
17, the Austrian State Railways Company, Austria; 18, 
the J. Cockerill Company, Belgium ; 19, the Terrenoire, 


Lavoulte, and Com: » France ; 20, Thiebaut 
and Sons, France; 21, the paar Tied Company, Austria ; 
22, Sir J. Whitworth and Co., England. 

Class 45. Apparatus for Hunting and Fishing.—Re- 
veillon Brothers, France. * 

Class 46. Non-Alimentary Agricultural Products.—1, 
Gremio de Tabaqueros de la Havane, Cuba; 2, Cox, New 
South Wales ; 3, Taylor, United States. 

Clase 47. Chemical and Pharmaceutical Products.—1, 
collective exhibits of mineral waters of (1) —. (2) 
Russia; 3, collective exhibit of soap, Marseilles, ce ; 
4, Kuhlmann; 5, Perrett; 6, Poirrier; 7, Scheurer- 
Kestner, all of France; 8, The Chemical, Industrial, and 
Metallurgical Society of Austria; 9, Solvay and Co., 
France and Belgium ; 10, Weldon, England. 

Class 49. Leather and Skins.—1, Arthus, France ; 2, 
Gallien, France. 


Group VI.—Tue APPLIANCES AND PROCESSES OF 
MECHANICAL INDUSTRY. 

Class 50. Material and Processes for Working Mines 
and Metallurgy.—i, the Royal Administration of State 
Mines, Austria; 2, the Coal Mining Companies of the 
Nord and the Pas de Calais, France ; 3, the Iron Associa- 
tion, Sweden ; 4, the State Locomotive Works, Austria- 
Hungary ; 5, the coal mines of Karwin-Ostrau, Austria- 
Hungary ; 6, the collective exhibit of the Dutch Colonies 
in India, Holland; 7, the Ministry of Public Works, 
France ;/8, the Ministry of Public Works, Belgium ; 9, the 
Ministry of Agriculture, Austria-Hungary ; 10, Chaudron, 
Belgium ; 11, Schneider and Co., France; 12, the State 


Railway Company of Austria; 13, the John Cockerill | Agri 


Company, Belgium. 

Class 51. atériel and Processes of Forest Industries. 
—1, the Administration of Forests, France ; 2, the General 
Direction of State Manufactures, France; 3, the R. I. 
Ministry of Agriculture, Austria-Hungary ; 4, the Ministry 
of Lands, Russia ; 5, the Mmistry of Public Works, France ; 
6, the Ville de Paris, France. 

Class 52. Matériel and Processes of Agricultural Works 
and Food Factories.—1, Cail and Co. ; 2, Li » Saville, 
Sons, and Co., all of France. 

Class 58. Matériel for Chemical Arts, Tanning, §c.— 
1, the Ministry of Finance (Analytical Laboratory for 
Sugar, Alcohol, &c.), Holland ; 2, the Ministry of Finance 
(Laboratory of the General Direction of State Mannfac- 
tures), France ; 3, the Paris Gaslighting and Heating Com- 
pany; France ; 4, Johnson, Matthey, and Co., England ; 5, 

de Boisbandran, France ; 6, Morane, France; 7, 
Raoul Pictet, Switzerland. 

Class 54. Machines and Mechanical A 
Steam Boiler Association, France; 2, Co’ 
land ; 3, Engel, France ; 4, Farcot, France ; 5, Galloway and 
Sons, England ; 6, Piat, France; 7, Société Suisse of Winter- 
thur, Switzerland; 8, Sulzer Brothers, Switzerland ; 9, 
Thomasset, France; 10, Wheelock, United States; 11 
Weyher and Richmond, France ; 12, Sir J. Whitworth and 


Co., England. 
Machine Tools.—1, the Imperial Technical 


aratus.—1, 
on, Switzer- 


Class 55. 
School of Moscow, Russia; 2, Tweddell, England; 3, 
Varrall, Elwell, and Middleton, France; 4, Sir J. Whit. 


worth and Co., England. 
Class 56. Matériel and Processes for Spinning and 
Weaving.—Platt Brothers, and Co., land. 

Class 58. Appliances for Outting Out and Preparing 
Fabrics.—Wheeler and Wilson, United States. 

Class 59. Matériel and Processes for the Construc- 


tion of Furniture, and Dwellings.—Peren, Panhart, and | F 


Co., nce. 
Class 60. Matériel and Processes for Preparing, 
Staining, and Printing Paper.—1, Lhuillier, France ; 3, 


Marinoni, nee. 

Class 64. Railway Matériel.—The following Railway 
Companies : 1, State Railways, Buda-Pest Works, Austro- 
Hungary; 2, the Eastern Railway of France; 3, the 
Western Railway of France; 4, the Paris, Lyons, and 
Mediterranean Railway, France; 5, the Orleans Railway, 
France ; 6, the Midi- Railway, France; 7, the Northern 
8, the State Railways of Austria; 9, 
lic Works, Belgium ; 10, the Ministry 
of Public Works at Buda Pest, Austria-Hungary; 11, 
Schneider and Co., nee. 

Class 65. Matériel and Processes of Telegraphy.—1, 
the General Direction of T phs, Po: ; 2, the 
Ministry of War, Spain ; 3, the Ministry of Marine, Italy ; 
4, the Ministry of Finances, France ; 5, the Ministry of 
Public Works, Italy ; 6, the Mini of the Waterstaat, 
of Commerce, and of Industry, Holland; 7, Banudot, 
France ; 8, Bell, England ; 9, Edison, United States ; 10, 
Gray, United States ; 11, Meyer, France. 

Class 66. Civil Engineering and Architecture.—1, the 
Channel Tunnel Company, France; 2, the Town of Buda- 
Pest, Austria-Hungary ; 3, the R. I. Commission for the 
Improvement of Vienna, Austria-Hungary; 4, the Royal 
Exhibition Commission, Holland; 5, the Corps of En- 
— of Canals, Roads, and Bridges, Spain ; 6, the Corps 

ational of Roads and Bridges, France ; 7, the Federal 
De ment of Railways at Berne, Switzerland; 8, the 
Federal Department of Public Works, Berne, Switzerland ; 
9, the General Direction of Public Works of Portugal ; 
10, the Austrian Service of Railway Inspection, Austria- 
Hun oA 11, the Institution of Civil Engineers, England ; 
12, the inistry of Public Works, Ottawa, Canada ; 13, 
the Ministry of Public Works, Belgium ; 14, the Ministry 
of Public Works and the Collective Exhibits of Hungarian 
Railways, Austria-Hungary; 15, the Ministry of Public 
Works, France ; 16, the Ministry of Public Works, Italy ; 
17, the Ville de Paris, France ; 18, The American wesley 


Railway of France ; 
the Ministry of Pub’ 


Civil Engineers, United States : 19, The Society of Civil 

gineers ofFrance ; 20, the Society of i and Archi 

tects at Zurich, Switzerland ; 21, the Vienna Communes, 
22, the City of Zurich, Switzerland ; 23, 





Austria-H ; 
M. Alphand, France; 24, M. Belgrand, France; 25, Cail and 





Co., France; 26, the Fives-Lille Company, France ; 27, 
Couvreux. France ; 28, Doulton ana -» England ; 29 
Eiffel and Co., France; 30, Hersent, France ; 31, le 
grand, France ; 32, Lonquétz and Co., France ; 33, Mon- 
uit, Gaget, Gauthier, and Co., France; 34, Muller and 

-» France ; 35, Poliakoff, Russia ; 36, ider and Co., 
France; 37, the Commentry-Fourcham 
France; 38, the Batignc ction Company, 
France ; 39, Prince Torlonia, Italy; 40, the Wienerberg 
Brick Works and Building Company, Austria-Hungary ; 
41, the Suez Canal Company, “ 

Class 67. Navigation and Life-Saving Apparatus.—1, 
the Ministry of » Spain; 2, the Ministry of Marine 
France; 3. J. ms, England ; 4, Schneider and 
Co., France; 5, Farcot and Sons, France; 6, the New 
ne a of Forges et Chantiers de la Mediterranée, 

Trance. 

Class 68. The Art of War.—The Ministries of War for, 
1, Spain, 2, Holland. The Ministries of Marine for, 3, 
France, 4, Italy. 


Group VII.—Foop Propvucts. 


Class 69. Cerials and their Products.—1, the collective 
Austrian exhibit, Austria; 2, the collective Hungarian 
exhibit, Hungary ; 3, the Central Commission, Greece ; 4, 
the Direction of Agriculture, Italy; 5, the General Direc- 
tion of the Dutch Colonies, Holland; 6, the Agricultural 
School of Florida, Spain; 7, the farm of the Petrovsk, 
Academy, Russia ; 8, the Egyptian Government ; 9, Kannoi 
Kio-kou-Tio, Japan ; 10, the Ministry Fomento, Spain ; 11, 
the Ministry of Agriculture, Canada; 12, the Ministry of 

iculture, United States ; 13, the Ministry of the 
Colonies, Portugal ; 14, the Agricultural Society of 
Eastern Flanders, Belgium ; 15, blay and Béranger, 
France. 

Class 70. Prepared Farinaceous Food.—Huntley and 
Palmer, England. 

Class 71. Condiments and Stimulants.—1, the Govern- 
ment of the Dutch Colonies, Holland ; 2, the Indian Empire ; 
3, Belzoni and Hazel, England ; 4, Le Comte de Kervéguen, 
France ; Menier, France ; Quarez and Sons, France ; 7, the 
Juzefow Sugar Works, Russia. 

Ree be Mate 5 or es Diy he «ag Direction 
of Agri an ustry, Spain ; 2, eira, Portugal ; 
8, Cadiz, Spain; 4, , Spain; 5, the Ministry of 
Agriculture and Commerce, Italy ; 6, the ogg | of Com- 
merce at Buda-Pest, H ; 7, Taragona, Spain ; 8, 
the Haut Douro, Portugal; the vineyards of: (9), the 
Aube; 10, Charente ; 11, the Céte d’Or ; 12, the Gironde ; 
13, Algeria; 14, Herault; 15, the Pyrenées Orientales ; 
16, Indre-et-Loire ; 17, Haut Beaujolais, all of France; 
18, Bergner and Engel, United States; 19, Dreher- 
Austria ; 20, Jacobsen, Denmark. 


Group VIII.—AGRIcULTURE. 

Class 76. Agricultural Works and Factories.—1, the 
Ministry of Agriculture, United States ; 2, the Ministry 
of Agriculture, Austria aneey 3, the Ministry of 

e€ ’ 


Justice (the penal colony of Merxp! Belgium ; 4, Bignon, 
France; 5, ponnois and Son, France. 
Class 83. Useful and Nozious Insects.—1, the Direc- 


tion of Apiculture, Japan ; 2, Pasteur, Francé. 
Class 84. Fish, Crustacea, and Molluscs.—1, the 
Ministry of Marine and the Colonies, France. 
Group IX.—HorrTicutrure. 
Class 85. Greenhouses and Matériel.—The Ville de Paris, 


rance. 
Class 86. Flowers and Decorative Plants.—Nine Grands 
Prix were awarded in this class, one to Russia, one to 


J apan, and seven to France. 
lass 87. Herbs and Vegetables.—Four Grands Prix 
were awarded all to France. 
Class 88. Fruit and Frwit Trees.—Eight Grands Prix 
were awarded, five to France, one to Italy, one to Japan, 


and one to Belgium. 
Classes 89 and 90.—Six Grands Prix were awarded, all to 
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ITALIAN TRAMWAyYsS.—A trial has recently been made 
on the Milan and Vaprio tramway of the first tramway loco- 
motive which has been manufactured in Italy. The trial 
proved fully successful. The engine is of 20 horse power, 
and a saving of 20 cent. in fuel is stated to have been 





DEEPENING ‘THE SzINz.—A project for increasing the 
depth of the Seine to a minimum of 10 ft. 8 in. between 
Paris and the sea has created some alarm among —— 
proprietors in the north of France, who fear that it y 
now become possible to bring English coal to Paris in colliers 
without transhipment and consequently at lower rates of 
freight. The Minister of Public W: has appointed a 
commission to consider the best means of improving com- 
munication between the coal districts in the Nord and the 
Pas-de-Calais and the Seine. 
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DIVISIBILITY OF THE ELECTRIC LIGHT, 
FROM A DYNAMICAL POINT OF VIEW. 


To THE EprTtor oF ENGINEERING. 


1,—Much vagueness appears to exist in the minds of 
e upon the possibility of dividing the electric light in- 
definitely, and much has recently been said and written 
upon the question which, if tested by sober reasoning, and 
by the application of elementary Gogg 8g principles, will 
be found to be sheer nonsense. The idea that the electric 
current can be indefinitely subdivided, and the number of 
small lights indefinitely multiplied, by the employment of 
a substance more suitable in its conducting properties than 
carbon, is one that has been freely ind on many hands 
during the past fortnight. The reporter of the New York 
Sun, in his enthusiasm to repeat the claims of Mr. Edison, 


puts into his mouth statements which exhibit the most airy. 


ignorance of the fundamental principles both of electricity 
and of dynamics. If there be one truth more than another 
to which scientific credence must be given in the present 
day, that truth is the dynamical principle of the conserva- 
tion of energy, which asserts that work cannot be done by 
a force except by the expenditure of a precise equivalent 
of some other form of energy, actual or potential. 

The work done by the steam engine necessitates. the 
expenditure of fuel in the boiler; the light of the gas im- 

lies the use of chemical energies stored up in t 
= the motion of the telegraphic needle, or of the ro- 
tating wheel of the electric pen, involves the consumption 
of zine in the battery where the electricity is 
In a precisely similar manner the heat and light of the 
voltaic arc—the electric light, par excellence—represent a 
certain equivalent of energy which is transformed into 
light and heat by the intermediate action of electricity. 
The battery, or the dynamo-electric machine, with its 
steam or gas motor, provides a source of energy. The 
electric current is the convenient method of 
that energy from the source to the distant point of 
cation. The ‘strength’ of the current is another ex 
pression for the rate of transference, and represents the 
quantity of energy conveyed in a given time, « 

Let us consider an analogy between this transference of 
energy by electricity and the transference of energy by the 
motion of moving i A ball shot from a cannon 
possesses a certain en of motion, or “‘ kinetic” energy, 
by virtue of which it will, when it strikes an obstacle 
work, and that of a powerful kind. It has had work done 
upon it to set it in motion. The yal of the conserva- 
tion of energy teaches us that just as mach energy as m 
be spent upon it in setting it in motion, just so much 
it be capable of exerting by virtue of its motion. The name 
‘ force’’ should accurately be assigned to the rate at which 
energy is transferred in the act of setting a body in motion. 
Hence it is inaccurate to speak of the ‘‘ force’’ that must 
be spent upon a cannon ball to set it in motion, we ought 
to speak of the energy that must be » 

ow it is one of the stubborn facts of dynamics (though 
one that hundreds of people refuse to see because they have 
never examined the question experimentally, or thought it 
carefully out) that the velocity of a ba hs not 
proportional in any simple ratio to the work that can be 
done by it, or to the energy that must be im to it to 
give it that velocity. The w has been 
imparted to it, and by virtue of which it can do work, is 
proportional, not to the simple velocity, but to the square 
of the velocity. An example will illustrate our meaning. 
Suppose a cannon ball weighing 1 lb. to be shot out of a 
with a velocity of 100ft. per second. A certain quan 
of energy in the form of the explosive activities of the 
gunpowder must be expended on it to give it that 
velocity ; and by virtue of its velocity and weight 
(which together we call its ‘‘momentum’’) it is capable 
of doing a certain amount of destructive work. 
it will obviously require the explosion of twice as much 
gunpowder to shoot two such cannon at the same 
rate of 100 ft. per second, and they will do twice as much 
damage. Now instead of sending two cannon balls with a 
velocity of 100 ft. per second, let us attempt to send one 
cannon ball at the rate of 200 ft. per second. Will the 
same quantity of gunpowder suffice? Will the effective 
work done be the same? Nothing of the kind. Experience 
shows that a mass of 1 lb. moving at the rate of 200 ft. per 
second will do more than twice as much damage as the 
same mass moving with a velocity of 100ft. second, 
Double the weight and you double the destructwe energy. 
exactly, itis true. But, instead, double the velocity and 
you increase the destructive energy fourfold. Treble the 
velocity while the weight remains the same and you increase 
the destructive forces nine-fold; but then you will require 
a nine-fold charge of powder to produce that trebled 
velocity. The effective work done the moving mass 
and the energy that must be imparted to it, both increase, 
therefore, not as the velocity but as the square of the 
velocity. The necessity of Leving a clear idea of this 
quantity which we term energy, by virtue of which work 
can be done, has been tacitly recognised by physicists ever 
since Newton spoke of measuring the action of an agent 
“*by the product of its force into its velocity ;”’ where the 
word force is used for what we now term momentum (the 
pootaet of mass into velocity) the ‘‘ action of an agent’ 
ere expressing the capacity todo work, what has also 
been termed vis viva. 

Now in the electric current you have a transfer of 
from the battery to some other point of the circuit. The 
real source of energy in the battery is the zinc that is 
oxidised, the en of its chemical separation being trans- 
formed into electricity. If the current does no work on the 
external circuit, the en of the current fritters itself 
away in heating the liquids and plates of the ba’ we 
the external circuit contain a portion that conducts y> 
say a short length of thin platinum wire, presenting a 
resistance (which we may look at as a ies of friction in 
the movement of the current), then the energy of the 


coal | of 


appli- of th 





current will be transmuted at that point into heat and light 
instead of being transmuted into heat within the battery. 
The heat always is developed at that point of the circuit 
where the resistance is greatest. In the production of the 
ordinary electric light between two carbon points, special 
care is taken by using stout conductors to avoid all resist- 
ance in the circuit except just at the point where intense 
heat is required. d now, observe, the law of the pro- 
duction of heat from a current of electricity, is Slew 
similar to that which expresses the relation between the 


work done by a projectile and the velocity of ‘ 
The heat produced in’a conductor of high re : pro- 
portional not to the simple s ’ . Cm - is 
proportional to the aene of the i ved the eget. 

— goes even further, to be 
produced from a single cell pone adh resistance is 
negligibly small as compared with the external resistances 
of the circuit. If we link on ond cell we shall double 
the strength of the current, pa produce four times 
as much heat in our wire of highresistance. But this, 


we shall consume four times as much zinc in so 
for we shall use w twice as much zinc in each of the 


two.cells, Similarly, by linking three cells we shall e 
current. , and shall produce n Geman hd tek 
heat 5 Ee we SOal tate Bie eee Se 
times as much in each of the three cells. 
the electric light 


epely the same law. It is proportional neh to Se stem 
iw. 
the current, but to the square of the of 
accurately photo- 


cated by a galvano! 
energy, and is therefore a fluxional quantity of which the 
integral is the en: expended, or its equivalent where it 
rea; as heat, &e. 


are 
an en ; 
each branch half the light of the previous case: we shall 
only get a quarter, because the effect follows the square of 
Tf we had divided the circuit into 


If we introduce ten branches, each will carry one- 
tenth part of the ori current, and the intensity of 
light in each will be one one-hundredth part only of the 

light, or 10 candles. We shall get 10 lights of 10 


each, instead of 1 light of 1000 candles. Clearl; 
it might not pay to i the light at this rate, though 
it might for parti cases 
rent to mass the light in one 


Where in lace of a battery a d: or magneto- 
electric we ound Cah Eo die i 
or @ curren! , 
ys TE 

3 as e en’ 
the Giraadent that the strength of current 


pay to use the undivided cur- 
bright spark of 1000 candle 


that was directly tional to 

is iy of rotation ‘of the ae e figures 
ag Fontaine’s “ : ”’ on the authority of 
. Hagenbach bear out this statement. But as yet no 


statistics have been presented on the amounts of fuel used in 


d| running the machine at different velocities ; and it is not 


hard to predict that, other things being equal, this quantity 
will be proportional to the square of the number of revolu- 
tions per minute. The ai ment of the dynamo-electric 
machines, whereby a part of the current is diverted to 
excite the electro-magnets introduces an element of difficulty 
here, since the  preaeige so diverted varies with the nature 
of the external circuit, and ds upon its resistance. 
Whatever Mr. Edison’s new discovery may prove to be, it 
is understood that it refers to a mode of P ing incan- 
descence in a circuit of many branches, and that it does not 
refer to the question of the source of the current. Yet 
here, it would on d priori grounds appear, lies the most 
hopeful field for the discovery of a 
distributing the light. As yet we e not the data to 
enable us to say whether the steam power which now gives 
us in the dynamo-machine a current <= strength 
might by any arrangement be as economically employed in 
giving us one hundred currents of one-tenth the stre 

each: yet this seems not an improbable view. he 
recent improvements of M. Jablochkoff in the dynamo 
machines, whereby each machine generates electricity for 
four tes circuits, capable of working four ‘* candles’’ 
on tak cieertt; point to a solution in this direction. 
Happily the — is now in a fair way to be sifted in the 
most thorough manner ; and even if Mr. Edison’s —— 
discovery bring us no nearer to a solution of the problem 
than we had before been, the reckless statements attributed 
to him in the public press will have done the public the 
service of showing the true bases upon which the settle- 
ment of this great and absorbing scientific problem must 


depend. 
Bristol, October 23, 1878. 


Srnvanus P. THompson. 
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CRANKSHAFT FLAWS, 

To THE Eprror or ENGINEERING. 
1 7 of last week who or: oon 
an apparent flaw in a crankshaft may proceed as follows : 
Warm the shaft about the flaw with heaters, the time re- 
quired for the oil to evaporate out of the flaw will give a 
sufficient idea as to its extent. Again, pour a little cold 
water over the flaw, steam bubbles will rise until it is cool 
at bottom ; the length of time these bubbles keep rising 
will assist to a correct conclusion. 


London. Cuizr ENGINEER. 





To THE EpiToR oF ENGINEERING. 

Srr,—My opinion of the crankshaft spoken of in En- 
GINEERING concerning the flaw: the way to find the 
extent of the flaw would be by drilling a hole at the ends 
of the fracture, which would stop it from extending any 
further, and if convenient another hole in the centre, an 
by the aid of a powerful = a would be able to observe 
the extent of the flaw. e holes afterwards could easily 


Yours truly, 
29, H -street, Wotton-road, tford Kent, 
ae, ees ad hs aa 


| be stopped up with small screw plugs. 


ber 





NOTES FROM THE SOUTH-WEST. 
i of a New Dock.—A serious mishap has 
the port in connexion with a 
new dock in course of pg og by Mr. John 
for al two years, considerable progress n 
made. The excavation has, of course, been very extensive, 
and large quantities of materials have been removed, blast- 
being extensively resorted to. Within a short time 
was has been noticed that the ground between the new 
and that on No. 4, or the north dock, was 

and more 


peer aking the surface has been 
to crack, the cracks and 

from day to day, so much so that the way by which 
excavated material has been hitherto removed is 
rendered‘useless. It kas now become evident that from 


2eee 


work at the new dock is in progress; but, as 
before stated, should the earth still further subside and the 
masonry of the north dock give way the mischief will be 
very serious. 


Guna Tramways.—The engineers and contractors of 
the iff Tramway Company have visited Cardiff, and 
conferred with the h surveyor with respect to the - 
j extension lines in Roath and Canton. A gang of 
wor are from to commence opera- 
tions where the line is to be extended from its 
terminus to Oakfield a distance of 34 chains. 

¢ is that the work will be completed before the 
expi of the present year. Then the Canton branch 
line, about one mile in h, will be laid down as soon as 
F _ The total length of the extension lines will be 

miles. 


The North Wales Iron Trade.—Messrs. §; w and 
Son, Wrexham, who have the ¢ iron works in North 
Wales, announce that a 5 per cent. reduction of 
wages is accepted by their men, they will close the works. 


The Exe Valley.—The Exeter Town Council has had 
under consideration a scheme for draining the Exe Valley, 
from Tiverton to Exmouth, with branch sewers to Cul- 
lompton and Crediton. The lowest estimate of cost is 


Dowlais Iron Comp (Limited).— This com 
succeeded, on etetlen, tat discovering a quantity rg 
ore in their new pit on Masyfelun Farm, near Llantrisant 





TUNISIAN RAILWAys.—The second section of a line from 
Tunis to the Algerian frontier, between Tsbourka and 
Midjez-el-Bab has been opened for traffic. 

ABERDEEN Harsour Improvement Scueme. ~ A 
special meeting of the Aberdeen Harbour Commissioners 
was held last Monday, when it was resolved to promote in 
the ensuing session of Parliament a Bill asking pe gece te 
borrow the sum of 150,0001. for the purpose of enab! 
the issionerss to execute a variety improvements 
connected with the harbour, the chief of which is the con- 
struction of a new graving dock. There was some i- 
tion to the pro » but it was eventually carried a 
large majority. 

Stream PLovGHING AND TRACTION ENGINES AT 


Paris.—We notice that Messrs. Aveling and Porter have 
received the following awards at the Exhibition. 





of Agriculture for Steam on the 

f a Commission aj im for 

RAtuways IN BRaziu.—In our notice last week (vide | that Pi ”* @ Gold Medal in Class 76.—“ For Applica- 

page 318) of the Uniao Mineira Railway, we omitted to | tion of 9! Works ;’’ a Silver in 

mention that the locomotives and stock of the line | Class 51.—‘‘ For Mac 7” a Silver 

had been desi ee James Livesey, of Westminster, | Medal in Class 64.—‘‘ For Locom: ; a 
in concert with Dr. Betim Paes Leme. Silver Medal in Class 66.—‘‘ For Steam Road ts 
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CASSON’S SAW BENCH, 








WITH SAW-STEADYING APPARATUS. 





CONSTRUCTED BY MESSRS. OLIVER AND CO., LIMITED, ENGINEERS, CHESTERFIELD. 


NOTES FRUM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Heanor Auwiliary Water Works.—After the shaft 
panery me gee ds men works had been ae . ay 
epth, sinking operations were sto a e 
eidux of water, whieh owed into it at tants oO 300,000 
ae every twenty-four hours, from fissures in the rock 
hrough which it had been sunk. An engine was employed 
to pump it out, but the influx was so great that little pro- 
gress was made, and the effort was at length abandoned 
until the new permanent pumping engines required for the 
works were ready for use. Both of them have now been set 
to work, and the water has been pumped out. A natural 
spring which caused the accumulation of water has been 
discovered. The water being unfit for domestic purposes, 
is to be tubbed out, and the shaft sunk untila purer supply 
is obtained. 
Chesterfield and Derbyshire Institute of Mining En- 
meers.—The quarterly meeting of this Institution has 
oo held during the week at Chesterfield, the chair being 
taken by Mr. J. P. Jackson, J.P., in the unavoidable 
absence of Lord Edward Cavendish. A paper by Mr. D. 
P. Morison, ‘‘On the Results of some Experiments on the 
effects of Coaldust in Colliery Explosions,” and read and dis- 
u ata vious meeting, remained open for further 
discussion. letter from Mr. Morison was read stating 
his inability to be present to reply to the criticisms on 
the paper at the former meeting, and enclasing a few ob- 
servations in writing, which were read by the secretary. 
On the suggestion of the chairman further discussion on 
the subject was postponed until the next quarterly meeting. 
Mr, J. A. *s paper “On Colliery Brickwork,”’ 
did not elicit any further di ion and was declared 
closed, p cay Snning discussion then took place on 
Mr. A. H. Stokes’s paper, entitled “‘ Economic Geology of 
Derbyshire,” in which the Rev. J. M. Mello, Mr. J. A. 
Longden, Mr. , Mr. Coke, and the chairman 
took part, and much valuable information relative to the 
of the county was the product; indeed it was 


y admitted that this paper and discussions thereon 
were amongst the most important and valuable of the 











qe 





transactions of the Institute. A paper on ‘‘ Schram’s Rock- 
Boring and Air-Compressing Machinery,’’ written by Mr. 
Richard Schram, was read by Mr. Howard in the absence 
of the author. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on Change at Middlesbrough, but the 
amount of business transacted was exceedingly small. It 
was ascertained that Messrs. Connal and Co., the warrant 
store —- had in stock at Middlesbrough 66,000 tons of 
Cleveland pig iron, and at their Glasgow establishment 
198,733 tons. Nominally the Middlesbrough warrants are 
quoted 38s. 3d. net for No. 3. Noiron is going into Messrs. 
Connal’s stores at present. The conversationson ’Change 
were most dispiriting, everybody taking a gloomy view of 
trade in the future and lamenting the sad revslations 
connected with the City of Glasgow Bank. Persons in 
Middlesbrough, who know the City of the North well, 
predict other failures, and in fact our representative is 
assured that within the last few days several traders in 
Glasgow, unable to meet their en ments, have privately 
arranged their affairs with their creditors, the latter know- 
ing that to make any exposure would do harm without 
doing any good. It is satisfactory to know that up to the 
present time the Cleveland district is scarcely touched by 
the recent failures in different parts of thecountry. But 
every fresh commercial disaster further shakes confidence 
and makes matters worse. A continuance of the crises 
through which we are passing will ultimately affect this 
district, and some firms who have had to struggle through 
low prices and prolonged depression in trade will become 
involved. For months Middlesbrough has by some people 
been pointed at as a place verging on bankruptcy, but the 
way in which the Iron Town has stood inst the rumours 
of ons being in difficulties and gene bad trade, gives 
the lie to accusations uttered by interested persons. The 
Middlesbrough market is now more depressed than ever. 











Makers do business very unwillingly, owing to the low 
prices. It is difficult to say what is really considered the 
market price of iron, but while it is admitted that No. 3 is 

uoted 37s. 6d. per ton by merchants it is also a fact that 
this quality can be bought for 37s. net cash. Pig iron 
can now be bought in Scotland as low as 43s. per ton. — 
this quotation is continued over the border, the quantity 
of iron sent from Cleveland to Glasgow will sink to some- 
thing exceedingly small, but experienced men declare that 
the Scotch makers cannot long continue to produce iron 
and sell it at the figure at which they ate now disposing of 
it. Thereare many furnaces out of blast in Scotland, and 
more will be put out. Cleveland is certainly the best situated 
district, and has such natural advantages that it will be 
able to outlive the competition of any other place in the 
world. 


The Finished Iron Trade.—There is nothing new in this 
branch of industry, except that the employers feeling the 
effects of the protracted depression, seek to reduce the 
wages of their men. This week they will meet in New- 
castle to consider what action they should take in this 
matter. It is expected that an amicable arrangement will 
be made through the medium of arbitration. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co. 
continue extremely busy at their Eston works, Middles- 
brough, where they can now produce about 1500 tons of 
steel rails each week. It is rumoured that this company 
are about to give a thorough trial to the patent of Mr. 
Sidney G. Thomas, which consists in lining the converter 
with basic material instead of with ganister. Meanwhile, 
with the Bessemer process as it is, Bolckow, Vaughan, and 
Co. are able to successfully compete with the world. 


Shipbwilding and Engineering.—On the northern rivers 
the shipyards and engineering shops are fairly well em- 
ployed. 


The Coal and Coke Trades.—All kinds of fuel continue 
cheap. On Saturday a meeting will be held in Newcastle 
to consider what steps should be taken with respect to re- 
ducing wages in the Northumberland coal trade. 
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WE give on the opposite page a pe tive view of 
a circular saw bench made by Messrs. Oliver and Co., 
Limited, of Chesterfield, the chief features in this 
machine being that it is fitted with Mr. John Casson’s 
patent feed gear and apparatus for steadying the saws. 
Mr. Casson’s feeding arrangement has now been in use 
some years and has been fitted to a very large number 
of circular saw benches. This being the case, and the 
arrangement being very clearly shown by our perspec- 
tive view, it will be unnecessary for us to describe it in 
detail here. 

The saw-steadying apparatus, with which the saw 
bench we illustrate is fitted, is, however, a novel arrange- 
ment, which has only recently been patented by Mr. 
Casson. It is shown by our tive view, and also 
by the detail engravings, Figs. 1 to 8, which we give on 
the present page. Our illustrations, it will be noticed, 
show the steadying apparatus as applied to two saws. 

Referring to the detail views it will be seen that the 
steadying arrangement consists of accurately fitted 
sliding jaws A A’, mounted on the arms of a forked 
support F, so that they can be moved and adjusted only 
by the fine threaded screws BB, these jaws having their 
surfaces next the saws, accurately parallel with the plane 
of the collar C of the saw spindle. These jaws A A' are 
fixed when the adjusting screws BB are at rest, and they 
are faced with strips D D of greenheart or other suitable 
timber, secured by countersunk screw bolts, these faces 
forming a perfectly true guide for the saw blades. 

For a single saw the guides just described would 
suffice; but for two or more saws the outside guides 
must be supplemented by others between the saw blades. 
Fig. 2 shows the arrangement adopted by Mr. Casson for 
guiding two saws and Fig. 3 that for three saws, the 
forked support F being in the former case fitted with a 
double dovetailed midfeather J, carrying a third wooden 
jaw or guide H, of the same thickness as the washer K 
on the saw spindle. The jaw H is freely suspended by 
the midfeather J, upon which it slides when the jaws 
A A’ are being adjusted. The midfeather J is self- 
locking and can be very readily removed from the forked 
support F when required. e ement shown in 
Fig. 3 is similar to that shown in Fig 2, except that in 
Fig. 3 the midfeather is itself forked so as to carry two 
intermediate jaws or guides, The apparatus can also be 
adapted to a greater number of saws if desirable. 





In Figs. 1, 2, and 4 the apparatus is shown as applied 
to a saw bench with two 36 in. saws arranged for cutting 
Yin. deals. If these saws had to be replaced by a single 
one, the midfeather J would be removed, and the bench 

late M taken out and replaced by that shown in Fig. 8. 

ig. 7 shows a bench plate for three saws, and Figs.'5 
and 6 represent Mr. Oasson’s bar and loose distance 
block for facilitating the accurate packing of saws within 
the bench top. It will be noticed that the support F, 
carrying the guiding jaws, has a square stem sliding 
through the head of a suitable standard, and it can be 
readily fixed at any desired height by means of the set 
screw E. 

The arrangement we have been describing is well car- 
ried out, and there can be no doubt that it will do good 
service, and enable thin saws to be efficiently used with 
a heavy feed. We have received very satisfactory re- 
ports of its performance. 





FOREIGN AND COLONIAL NOTES. 
Kadina and Wakefield Rai tn hoe last advices 
from Adelaide report that the South Australian Govern- 
ment are proceeding with the plate-laying on the Kadina 
and Wakefield way. About 70 men were being em- 
ployed with this object, and an engine could run along the 
ine for ten miles from the Port Wakefield end. 
Coal in the Transvaal.—Coal of good quality has 
recently di on the Hondero river, about 25 
from Pretoria, the 


capital of the Transvaal itory, re- 
cently annexed to British Africa. 


been 


territory 
A railway is being con- 
structed from Pretoria to Delagoa Bay. 

Iron Bridges on the Allegheny Val Railroad.— 
ecole i pony pha er Prony bay 
Railroad between Warren and Laona, viz., 
burg, two at Falconer’s, one near Moon’s, one 
at Glasgow, and one at Laona. 

New Works on the Texas and Pacific Railroad.—A 


f 
at 


miles | road will 


amount of excavation has been DQ the spondin 
Pacific Railroad Ba Yay Pave rane ot wb 


New Bridge over the Yarra.—lIt is propane’ to 
a stone bridge which crosses the Yarra river 
‘elbourne—Prince’s 


this the fleet of the company has been 
carried from to 25 steamers. 
New Zealand and the Telegraph Service.—New Zealand 
has at last consented to act with the eee kee . 
Vi New South Wales h Australia 


su 
Austro-Hungarian Railways.—Railway traffic has been 


tion in the first eight months of 
miles, as com with 10,810 mi 
res; period of 1877. 
The Austrian Coal Trade. i 
provement of late in the demand for coal in Austria, as 
coal merchants have been laying in su for the winter. 
There has, however, been no advance in prices at present. 


E 
i 


in the cor- 


: 
: 
F 
| 
z. 
e 
| 
age 


corres: uction in the 
1877 moore: Ay?) tons. 


New York Elevated Railroad,—Since January, 1878. 
New York Elevated Railroad Company 
rong whe a second track on its west 

he foot of Whi -street to Si 
Avenue ; it has completed 


| 
| 


Iron Trestles for the Cincinnati 
—Messrs. Huston and Co., contractors 
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THE DUBLIN WATER WORKS. 

A Description of the Dublin Mead aactepe yy Water Works.* 
By Parke NEvI.uz, Engineer of the Works. 
ltribting reccrvolse, ai Gallorgen (called th 

e 

ot hee oe ity Saey ot Ea itace Bridge = 
as: 

reservoir is 274 ft., and in the 

datum, or about 250 ft. above 

streets in the lowest parts of the 

mtana he and 170 ft. above the 

man reservoir contains 43,166, _ 


reservoirs are "og partly ody excavation 


gem peg y 


he deepest excavation having been about 
lobeat embankment 26 ft. ; the excavations 


al 


> 


merece yi ar Pee’ gent peitard were’ eomeied 
were carri 

Sewn take the’ pid oulndhe whee te erty: ‘cane ban nae, 
where there was a fault. In this instance, at a :< 
30 ft., there er 

with cement concrete to level of the bottom of the 
trench under the puddle on each side, The banks are 12 ft. 
wide on the top, which is 4 ft. above water level, and 
the slopes are 2 to 1, the inner slope g pitched with 


spent rabble. The pipes are laid in such a manner that 
water can be admitted into either of the reservoirs at 
a direct, without entering them, 

This is a handsome nal 
of granite EN situated at the south-eastern 
the lower og te It is 46 ft. wide at the 


10} 
be = are on plan, to correspond 
the building, each side i 10 ft. long. 
dont from the bottom of the chamber to top water is ante 
to the floor line 31 ft. 8in. The pillars and framework 
of the screens are of cast iron. The screens are of cop 
ow having thirty strands jade gee 


the screens, © 


uare inch, an 
—¥ — ater . 


two 27-in. valves, convey the water from this 
chamber to Dublin, and a 15-in. main is laid out of it for 
the vee is. in of Kingstown and There is also a scour 
in from the ber into a sewer to 
viable it to be cleaneed or the screens » and the 
The valves throug verte 7 ¢ feet against the walls, 
ves are wor y he 
op thet the contre of thesboebet te clear. All the valves 
nese, on as also at Roundwood and along the line (except the 
shat it neers chee tty, patna to euftethy-epaw on 
requires abou a en’ open or 
valve brass indices, 


the chamber is of cast-iron — 
and so soringne that an 
pleasure. The height 

wall plate is 15 ft. ob Ary ens dy 9 
—: iron roof over. 

Peevey of the disteibet 
capacity 0! 

tes of ‘ new one adjoining t 
000,000 gallons, a 


Le ay aoe when made, will t Seg a 
the effective maintenance of the su 

townships are supplied and constant 
Fate Sto sae Gti. 

which convey the water to Dublin 
from the nentunt olteaaben are carried under the embank- 
a x t3-3 end i. which there is ° 
va t w -acting valves are placed o 
the mains, and from thence their course is along the high 
road to the city at Eustace Bridge. At Merrion-avenue, 
Simmon's-court, and at Leeson-street, groups of valves 
to be connected, 20 that in onse of accident 
sehapelion of dition satin tent ke while a burst 
pipe or blown t is being ired, without interfering 
with the supp! S waler tothe At these points, also, 
branch me br the spi of er to the Blackrock and 
ee see bing paced in vaulted sod chnasbase af ~via Ay 
cases © of easy access. 

‘The 33-in. main was calculated oe being eogene of con- 

ogg tae er gr ogg ed agate ag rag Bo Rony 7 per 


diem, to the city, &c., 30 B00 exons 
ro of north soto ol ‘store 204 20. 

oy OY 

Pont Go curriod in a north- 


’s-green South, Kevin-street, 
north eath-street 


He 


by an orna- 


galas the 
the con- 
le of con- 
; ted cost “pi 
ly, now that all 
applications 


covered 
powers to 


reservoirs b, 
° on, ca 


18 in., then by 





* Read before Section G of the British Association : 
Dublin meeting. 


. water 


Frederick-street to Dorset-street, where it joins an old 
12-in. main, which continues westward ¢ Bolton- 
street and North King-street, to join the other line of main 
at the top of Queen-street as before described ; thus form- 
ing @ great encircling s from which all the minor dis- 
59 | tributing mains and pipes are fed. At the intersection of | 
every street a screw valve enables the water to be cut off 
with great facility and rapidity in > ang thet burst pipes, or 


for repair; or, in the event of a creased pressure 
can be rapidly ht to bear in ‘are district re- 
quiring it. Since the Vartry water been to 


into the city, the necessity for maintaining fire-engines 
ceased. is ovary Gust fs whieh te eloieeed and 
there have been several serious ones), the water thrown 
from the mains by simply a stand-pipe and hose 
to the hydrants, has ry found cient to extinguish the 
largest with facility and ity which no number of 
steam or hand fire-engines could effect. 

2 Meses's pusech. ‘Shey Sab cbeut 40h suske apart 
an oore’s paten are a 1 a) 
and the total number put down has been 1399. - 

The total length of new mains laid in the city, -_ 
of old ones taken up, cleansed, and relaid, has been 


follows : 
“= lineal yards cal * ta main 


” 
»442 ” 


12 
10 


” 
” 
” 
” 
” 


or about 50 miles, which, added to a "length of 60 miles 
of old mains utilised, makes the total le of the pipes 
within the city 110 ‘miles. About 21 es of the old 


pipes have been taken up; of these, about 9} miles, after 


improved, and the result of the new system has been a large 
increase to the Corporation rental from this source. 


Py... — charged by the Corporation for to water 
WS : 
Gallons. Gallons 
All quantities under 500 ai at the rate of is per 1000. 
500 and under 1,000 os “ 

, ” 5,000 ”? 10 ” 
5,000 ” 7,500 %° 9 ” 
7,000 ,, 10,000 * PSs Ta 

10,000 —,, 20,000 ” . oa 
20,000 ”? 25,000 %” 6 PBI 
25,000 75,000 ma : ‘“ 
75,000 gallons and upwards 


The meters are of Siemens’ pattern, and the cocks and 
ra are of the patterns patented by Messrs. Guest and 


All lead pipes are required by the Corporation to be 
alloyed with 4 per cent. of tin, and oy allow no lead 
pipes, taps, cocks, or other such ‘fi to be used, unless 

le in ormity with their stan 
quality of ma » weight, and manufacture; and all 
cocks and taps, before being used, are brought to the Cor- 
poration office, examined, and, if approved, stamped with 
their brand and numbered, and the name of the manufac- 
turer registered, and for each article so registered there is 
nm eee’ It has also been made compulsory on all 
on getting in new fittings, to place a stop-cock on 
tes pip yy pe where it passes from the main under the footpath, 
t the water can be turned off the house for repairs 
without i in any way interferi 
this cock is protected by a me’ 


with the street main, and 

cover leaded into a granite 
flag laid in the path. These covers are hinged, to allow 
access to the cock, and when parties are detected wasting 
water, and delay taking measures to prevent it, the 
water can be turned off, and a lock secured to the lid to 
oa access till the fittings inside have been made water- 

g 

water to the following 





The Corporation now suppl 








cleansing and being proved, were relaid, and are included townships outside the municipal boundary 
Valuation on Rate the Townships | Quantity of Water 
Name of Township. Area of Town-| Population by |which Rate for, are bound to pay | the Corporation are 
ship. Census of 1871.| 1875 was | for Water on the bound to give per 
struck. | Valuation. Head of Population. 
a Yr. p. £ 8. d. 
Pembroke ... 1489 317 20,982 81,939 5 34 20 gallons 
Black Rock 1070 3 9 8,089 47, 515 ¥ 34 ” 
Kilmainham 536 0 83 4,956 7,530 4 ” 
Kingstown... 1464 3 27 17,528 70, 344 10 54 ” 
Bra 1047 0 9 6,087 21 "364 | ee 4 9 
D 572 0 3 2,584 12,120 10 | 4 a 
Killiney and d Ballybrack... 1005 2 21 2,290 9,287 5 4 se 
Clontarf 1292 0 39 3,442 14,460 10 | 4 - 

















in the above return. They were chiefly 3-in. and 4in. 
pi ° 

P'WVells for the use of the poor have also been erected in 
several parts of the city, and in small courts and streets. 

The number of screw valves put down of different sizes 
has been 1350, and all the old valves and Gavin plug 
| ard ha bors base preg oan effectivel lied with 

very y is now effectively sup; wil 
water, and the service univ eatisfaction. 

The old mains, and the lead service pipes, were all toa 
— or less degree coated on the inside with a calcareous 

eposit of lime and iron derived from the canal water. In 
the larger pipes this used to accumulate to the thickness of 
an inch, and reduce their bore by a third or a fourth, thus 
interfering with their powers of supply.. When the soft 
Vartry water was let into a pipes so coated, it acted ~ 
a solvent, and detached coating m the pipes ; 
that a dirty muddy depost was pant, whieh was eeabed 
up in the wate current and by the action of 
opening and shutting the valves.. This was, for some ore, 
a cause of great complaint, the public attributing th 
to the “‘ bog water” the Corporation had brought into Te 

but the annoyance lasted but a few months. 

Brice to i introducing the V oo into the city, 
notice was given to the public i ing them that the 
water was about to be laid on at high pressure, and 
= them to have their service pipes, taps, cisterns, and other 

wore exhibited in: tt Sel — 
were in t persons 
took notice of the caution ; and: when the water was let on 


street by street, the commotion it caused was and 
Roetes oy Sees ae aa. For 
months the waste this cause was enormous, paving 


for some time 18,000,000 to 19,000,000 gallons per 

keep up the supply, or double Ny it ought to Fo The 

waste was diminished by the introduction of new 

fittings, y the efforts of the waste water ing 
connate Sow is, i the maar et rs out townships, 

about 14,008 000 14,000,000 a 


ecw vy 
Sroms 2,009,008 fo 
om th carelsrnee 


idea war oto ea flushes ~e —_S 











In the cases of the Pembroke, Black Rock, Kilmainham, 
and Clontarf townships, the Corporation incurred no ex- 
pense in connecting their mains with those laid by the 
townships, except the necessary branch pipes and valves, 
as their mains reached to or passed along the township 


boundaries. 
In the case of town, the Corporation had to lay a 
15-in. main from Stillo reservoir, which cost 
66601., but this is made av le 5 Ag snpp) rp of water 
to Dalkey, at an additional cost of e of pipe 
to Pallttevck eo ge F cost 19441. 1s. 8d., Bee tate for ‘opplyine 
d Killiney will cost about 8001. ese 
mains can “¥ utilised for affording supplies to districts 
outside the yey mee a townships have in 
every case y down the distribu pipes in ir 
districts and to maintain them, the Ca neetion only 
eines ~ water in bulk at their boundary. 
tion of the working plans, and sub- 
ae a4 the works were in progress, several ater 
—_ and additions were made, not included in the parlia- 
plans or estimates, with the view of rendering 
the ' works more efficient and complete. Among the most 
important were, the —— and alteration in the 
byewash and tunnel at Roundwood reservoir, increasing 
the size of the main from Callow Hill to Stillorgan from 
32 in. to 33 in. in diameter, nearly doubling the size of the 
Stillorgan reservoir, laying a double _ ~y pipes between 
Stillorgan and Dublin, constructin, uilding 
the oon tower and bridge at Bo he reservoir, layi 
48-in. and 33-in. sluicing pipes from the Roundw 
servoir, and several other minor works, altogether = 
about 63,0001. 
The total cost road Aine the — up to Jansary, 1874, ro wget 
ing. Bg! Fag tm ture, has been 541,4001., to which, 
amount expended laying. mains from Grand 
Canal at the Fifth Lock, and constructing tank and filter- 
beds there for the use of certain mam , 70401., 
and then the old pipe water debt, chiefly 
to lay mains and build the i -street 
bello basins, &e-, 72,0001, ie the ital 
water works to the city equal 620, 
population supplied is 330,000, is 
per head, w is a remarkably 
with the cost per head for the aide ears fo to Glasgow 
Li , Manchester, &c. ; and in the 
g Basin elded double the 


uantity of m pln 
in Li ihe auantiy of other 
ly wea short from one-third to one-half 


The rating powers conferred on 
Water Works Act of 1861, ma at As fe Fterc: 
the Government. valuation, being 


sateand $d. se apubli water aso, snd 


SS Tights, the, works, aad 


yments mebrieten eas i 
{ payments made fo 
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the contrary, it was voluntarily reduced by allowing 

PHY. fr the pound t0 be deducted from it for the establish~ 
ment and maintenance of the Fire le; under the 
rovisions of the Dublin Fire Bridge , 1862 ; this left 
but 1s. 14d. for water er) — it J nee that, out 
f this rate, the works wi comple’ om ovary sepals 
Sncinding the enlargements of the filter beds and of the 
Stillorgan reservoirs, as already referred to in this paper. 
In concluding this short description of the new Dublin Cor- 
poration Water Works, whereby the city and all the extra 


icipal townships and adjoining districts (except 
——-. which has an independent water supply obtained 
from the Grand Canal) have afforded an ample supply 


of pure water at high pressure and constant service from 
the River Vartry, and which has one of the most 
successful and effective works of kind ever executed, 
and has given universal satisfaction to the citizens, and to 
all those who have the benefit of the supply, I must beg 
leave to call to mind the name of the late Sir John Gray, 
chairman of the Water Works Committee of the Corpora- 
tion of Dublin, to whose great ability, scientific knowledge, 
and indomitable oneney oat perseverance, the citizens 
Dublin -: ae — Res 

an abun supply of pure water. 

From the year 1860 he devoted a large portion of his 
valuable time, working late and early, to promote the 
success of the scheme, and up to the very last period of his 
life his anxiety to. make the works as nearly perfect as 

ible continued. The last time I saw him, the day 
before he left Ireland—about.a fortnight before he died— 
he made most earnest inquiries in reference to the progress 
of the works now in hand, in ing additional filters, 
and several other matters connected with the works ; and 
expressed a strong hope that he might see them and the 
addition to the Prince of Wales’ reservoir, at Stillorgan, 
completed before he died, as he believed that everything in 
connexion with the Vartry scheme might then be con- 
sidered perfect. : 

To me he was a friend indeed, and I can never forget his 
unvarying kindness and ready ee on all occasions 
during the period mentioned, while I had the whole re- 
paca as engineer-in-chief, of p aring the working 
drawings, and subeequently superin moaing the construc- 
tion of the works. 

I should also be wanting in gratitude if I did not record 
my grateful thanks to Alderman Jameson, late deputy- 
chairman, and now chairman of the committee, as well 
as to its other members, for the uniform kindness, support, 
and confidence they always afford me. 


Toran Cost or WORKS. 
a ae on all works outside of £ 8s d. £. 8. 4, 
the city boundary, including 
superintendents’ houses, lodges, 
planting, road-making, and form- 
ing grounds .,, ove ove vee 
Compensations and Purchase 
of Lands, Way-Leave and 
Water-Rights : 
Kingstown Water Works Com- 
pany, for their rights and powers 
Paid the Earl of Meath, for his 
exclusive rights to supply the 
Liberty with water, and costs .., 
Paid Earl of Fitzwilliam .,, eso 
Paid for land and way-leave for the 
construction of works .., oce 
Paid riparian proprietors, beiow 
works, for loss of water, and in- 
cluding Mr. Tighe ... eee eee 


Engineering staff, draughtsmen, 
overseers, puddle pressers, pipe 
inspectors, &c. ese oe eee 

Paid engineers, surveyors, and 
valuators, employed to report, 
also as witnesses on records and 
arbitrations .., ove of eos 


831,000 0 0 


5,889 19 2 
6,314 19 3 
2,000 0 0 
28,812 19 8 


38,162 7 8 
—_———-—_ 81,180 5 9 


13,978 5 10 


4,954 15 11 
—— 18933 1 9 





Parliamentary costs, including 
those incurred on the Coyford 
scheme, 2707. 15s. 4d. ; the Royal 
Commission, 19517. 12s, 6d.; and 
the Act of 1861, 11,0177, 12s. 44. ; 
and all law costs up to August, 
1870 ... es ond osm mee ooo 27,186 138 4 

Damages paid, including law costs 
for injury to property by burst 
pipes ... ove ove ove wes 1,100 0 0 

7 of he ge - altering, extend- 
ing, and relayi the pipage 
within the Gly ‘betetang te 
distribute the Vartry water, in- 
cluding street wells,meters _.., 

Cost of laying mains from the Cor- 
poration works to the boundaries 
of the Bray, Kingstown, Dalkey 
and Killiney, and Ballybrack 


70,000 0 0 


townships . coe ooo eve 1 0 

Two-thirds of the expenditure on a . 
layinga main from Fifth Lock of 
the Grand Canal, and construct- 
ing a tank and filter to comply 
with the agreement with brewers 
and distillers who desired to be 
supplied with this water for the 
purpose of manufacture (they 

paid one-third the cost)... .,, 7,040 0 0 
Debt due by the Corporation on 
the moneys borrowed in 1809, to 

lay mains and construct basins 72,000 0 0 

620,440 010 

Cost of new filter 9,000 0 0 

629,440 0 10 





Norruern Paciric Rarnway.—The managers of the 
Northern Pacific Railroad are, it is said, proposing to place 
— oe Ber Bn the main line west 9 

marc! @ Yellowstone, so as to utilise 5,000,000 
acres of land grant between these points. i 





THE GEOLOGY OF DUBLIN. grok mesine or oceanic deposit. It was in the first place 

Descripti District arownd of marine shells and corals, resem| those existing 

alae — ai. pe prow Sen om it . fender ye ate 

= sig er ms of the Geological cabliiliseen, sul making a slice so thin as to vgred 

THE. first feature that strikes the upon | Parent under a , and it pe Sean te Se 

entering Dublin Bay is the beautiful range of hills with a SS men Se RE, pe enna of Ss 
their several sharp or prominent-peaks, which rises behi the Orms e which exist in such 


ye These are the extreme northerly points 
of Dublin and Wicklow Mountains, which Wnts 
ighlands of Ireland.” 


of Kingstown and Killiney, 
and extend in nearly a southerly direction into County 
Waterford, a distance of about 40 miles, with an elevation 
at Lugnaquilla of over 3000 ft. To the north and west of 
this range extends the great central in of Ireland, 
which stretches from the shores of the Irish Sea, between 
Dublin and , across the country towards Gal 
Bay. It is bounded on the south by those ranges.of- hi 
which ss ow ae” ek a 
westwards towards the Coun erick, e 


of | Shann Limerick, and to 
for obtaining the great boon of | Gal: eee i 5 wy 


way, san ou 
Highlands, which includes the mountains of Kerry, Cork 
and Waterford. To the north there is ano of 
hills of not so an elevation, and then to the west are 


Sede the beautifully picturesque tract of 
ui 0 me 

All these hills. are of sale formations than tho 
sens woe rise from beneath that plain in the 
form of domes on ri throwing off ‘the newer formations 
in every direction. It was a curious geological Rater 
that x oldest formations generally occupy the highest 


ground. 
As to the geologi structure of the region de- 
scribed, it might rang orth to take the formations in the 
order of deposition or natural order of birth. The oldest 
formations in indent povepunsses St 
of Dublin, to the north and south of the bay. This for- 
mation is called the Cambrian to the lower 
choca "ek nats nok pomsie’ shaken aa Uae 
thicknesses 0 is » grits, an 
quartzites, traversed by great fon strata are 


of 

ap a ilar character. “a C by 

simple forms of animal life—O anne awa 

and also tracks and borings of ‘marine worms ( ‘istio- 

an oad This formation is immediately succeeded by 

what is called the Lower Silurian, which forms the main 
algae of the country to the south of Dublin, ¢ 
mountains in some instances even to the summit 

Lugnaquilla, the core of the ing granite. This 


curiously enough, not through the Cambrian: rocks ; the 
intrusion of the ite has affected the Lower Silurian 
rocks to such a degree that, from being formed of fossili- 


ferous slates and grits of a grey and brown colour, have 
been converted into what are called ‘ metamorphic seat period, These 
minerals. Mica, 


accompanied by the development of certain . Mi 
for example, has been ped where these rocks came into 


close proximity with granite. Granite is, therefore, of newer that the 


date than these Lower Silurian rocks, for otherwise the 
Lower Silurian would not be metamorphised by contact 
with the granite. This junction is rf well seen in 
numerous yisoms, especially at the foot Killiney Hill, 
where the dykes of granite could be seen penetrating the 
slaty and micaceous schists, and at the remarkable gap, the 
Scalp, and on ascending the Glendasan valley. 

The chief limestones of the Silurian series are to be found 
at the Chair of Kildare, and on the east coast o ite 
Lambay Island. These are Ma mer wert undou! of 
the Bala limestone of North Wales, and have yielded a magni- 
ficent series of fossils es the marine life of the 
Lower Silurian period. This brings us to the subject of the 
age of the Dublin and Wicklow mountains, when were 
first elevated, when they first received their great foldingsand 

molten matter 


contortions, and when the enormous mass 


now constituted granite was first intruded amongst these | Bra 


strata. To determine this question it is necessary of course 
to refer to formations newer than the Lower Silurian. At 
the extremity of the Wicklow and Wexford range is found 
the Old Red Sandstone ing discordantly on edges of 
the Silurian rocks more or metamorphosed. There- 
fore the Old Red Sandstone is newer than the period of 
metamorphosis, which is also the period of the birth of 
these mountains, just as in Scotland along the flanks of the 
Grampian Hill they find the Old Red resting upon 
the crystalline , which were of the same as those 
of the Dublin mountains. Thus had in both countries 
the same or similar phenomena. Silurian rocks were 
upheaved and converted into land, and extensively denuded 
before the Old Red Sandstone period. It appears, therefore. 
to be clear from the relations of these formations here 

in other districts that the “ bi ’ of the Dublin and 


at that interval of 

time which elapsed iluri 
a yew and the commencement not only of the Devonian 

of the Upper Silurian period. The Old Red Sand- 
stone is scarcely represented in the adghtowrpeet of 
Dublin. At Kiltorcan, on the borders the counties 
Wexford and Carlow, it has, however, yielded some 
magnificent ferns and other fossil plants, which could 
be seen in the Museum of the lege of Science. 
ome Sonate 2 oo Sennen sean ae 
was, perhaps, the most important, extending over the plain 
north and south, and extensively represented in the neigh- 
bourhood of Dublin, It consists of three divisions—lower, 
Serbetel by" Seioabeeas peice pcg tek 

ar carbonaceous 
marine algae. The whole formation was undoabtedly a 

* Abstract of paper read before Section C of the British 
Association: Dublin meeting. 





ighlands of Galway, Mayo, and Sligo, in- |: 


These 
well laid o along the railway cutti at Bray: 
Hea sisc at the Hil off Howth, where the strata are 
F ° terised 


been intraded into the Silurian rocks, but, 
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and flint i 
the president had alluded. They would see from what he 
had said that they had within a very short compass a 
series of formations, and the s 
he had given would enable geologists and those who took 
an interest in the subject the better to un d than 





they otherwise would some points of interest in the geolo- 
gical structure of the neighbourhood of ‘Dublin. 
Frexnco Rattways.—The a 


the 


eF 


i 
i 
Hj 
i 


ayes 
e 
ar 
fr 
eH) 
Eder 


ce 


PEE CE 
ine 
eth 
flleg 
elt 
net 
au re 

betae 
cut 


CT OAT OES EI II! A PETE NNT nee an 








































































346 


ENGINEERING. 








[Ocr. 25, 1878. 











METALS. 
& +6. = - 
AnuTIMONY Onm (perton)— 12 © r 
Rogulus A 5 can 8 . so - 
Baass (per ib.) — * s. 4. 
Sheets,48 x ,) eer) oO 8 
Yellow metal .....c.s0-+e008 . Fi e 7 
Cas7Tines, TYNE AND OLEVELAND 
(per ton)— S-6: -6&.¢@ 
GAPKOTE .coccesceseersessesssees 5 oO $ 10 
OBITS ssossvesscsesersrereeee § 1S 40 
PUPOS iccvcesssnevseesserseseneee 4 tS i 
CorrsR ton)— 
ADStALIAD 2. ncceercsssererer, OF © 4 : 
10 
— ao 00 008 cee een vee aa ° 07 ° 
PHOC, BC. sacccsssseoeeene 69 9 79 & 
B “4 ° 7 @ 
. @ «s. 4, 
me ‘hematite, Beg m 6 3 @ 
"” ” 6 6 yo 


inom Pie ne aie 
Barrow No.1 csssssssssvass 62 


NO. 2 rsovssvsssseree 62 63 
et N : 61 62 
rts rt) 





seesteseece. 08 
e B cscesseeses 37 
» & (Forge; 37 
WALGER ....000000 00 


Other q 
Welsh (South Wales)... 72 

















» Gterth Wales)... 60 15 
No, i. Neo 

Scotch Pig— s 4. 
Gm. at Glasgow... 45 2 43 
} > Tm ar ee | 
Colta 348 > | 
BUMMOTC] crccccrssssseeeeee $C oO : 
Langloan ........0+ . s4C~< S 4 
QOrDDIOS ccesesscerseeeeereeee 45 8 44 

beh a 4s 6 “4 
Clyde. $e 6 44 
Govan, at Broomielaw... 45 ° 43 
@alder, at Port Dundas... gs: 6 43 
@leugernock, «at Ar- 

GOSSARD ....csscrreererrnee 49 6 46 © 
Eglinton, ditto sew. 49 9 45 © 
Carron, at Grangemouth RR Ms : 

emou ° 
Ditto, specially selectei 65 o = 
at deececccece ss. ° git 6 
at Bo'ness 
(The above all ‘Gsiiverabie siennstten. 
s. da, 8. . 
py erercccserssccecse 63 @ 98 
N Staffordshire ...... 23 ° 9s 
South seceee e $ 
Yorkshire Thornaby pig. 60 © 65 
Ridsdale Nos.laad?.., 90 © 100 
i4non, Waovest— & s. 
Oleveland $ to $s 
§ § 5 
5 3 
7 : 7 
.8 
| 1§ 7 
5 ° 
6s 9 § 
7 10 8 @ 
8 @ 8 te 
. L1OF secse 89 10 mz #°e 
OOPS sewer 8 © 9° 
Welsh raile S.W. ......000 ‘ to 6 
Roller wlaueasicW p & A 
” ° 
pe |~—--4 8.W. H ° 8 10 
Lpap ton) — 
Bott Raglish scsccscsesss TS 10 16 30 

° ” ee e0e 8 os s 

ee ee, 1 «68 
IB ice-cccncceesecccecsoseccse 17 © 7” #§ 
ae 

(per ton ere |) ae ag ° 

gouatuvan (et bil ie) 6 18 15 
P( ton) — 
eid ls for re-mana- 
PAOTUTO ricsccrsersecsereens 4 & se 
Spa.ter (per ton)— 
Silesian, o cooceee 17 2 TPF 
Sribe SLBISEN (per ton) — 
hoe segsceses ces cogseress coevee ° 6 oe 
008 188 FOE ree COR TOE Fee 5 a 5 to 
as > hen 
Best OOSt ....ccrseceerserecvee $4 © eo 

ee — nae. 6 s 0 

Bagi» spring stones 14 8 82 

00 seseteceretesessese C8 @ eo e 

iiss cenccuctcsccsssencce-cce0e. 88 60. 98 © 
Bossomer rails .....cccccases 6 e@ 7° 
” BYTOS...cccmcreeee 9 § 10 §F 

” BEIOB ecccesencee 9 10 to 64 

” DENCE... oesenvee 5 8 s 
|. peeennen te 7 te 

Sree. OasTines Lor oul 

Hydraulic cylinders in 

the not to ex- 

cood 6 in length, «. 4, s 4d, 

seecseccecsesse = ° ae 

Do, do. finished ..... peioue 7 34 ° 
Pinions and cog wheels ag 0 ° 
Bammer tups, 

swages, 5 cwt. and 

BDOVO ..ccccceervecserseceecee 20 © 
Molders-up for ri 

machines, &c., 1} to 

OWh..c0e crsercerecrcersescecee Bf © 6 he 





STHEL CasTINGs—Continued 8. 4. 
heads, 


ides, &c.... 
Tumbler bars and other 
for dredging 
P sccocscescoces 
net [non (F.o.b.) at 
mburg — 

Bar “li ne me 
” -9eeeeeeeees 

Tin ph rd ton) — 
raits 00 ce Rees +08 008 C88 CEE OOt 


English ingots 
English bars.........ccc0s 
Bnglish refined.,,...css000 


Australian 





Tim PLATES (per box)— é 
i O, CRArCOal .rs.s00reree00 
16. ocke eechelliagiabetlitie 
Ix. ,, 

ZINO (per ton)— 
Sheets, English ..... 

Wis, Fencing cccceees: 

” Telegraph (galvi 


eer eereeereceesseces 


COALS AND COKE. 


OOALS8 (per ton)— 
BArrow ccccceccescescescesesces 
Bristol .ccccocceccccccccecceces 
Derbyshire 200 c00+00 cee sseees 
Lancashire Fe eee ee ren eee eee 
Newcastle and Durham.., 
BOOtOD......+0-rerserrereneenees 


Welsh +88 OO OSE FOR COR OR COOTER 
Yorkshire sec eee ceeces ceseeeess 

Ooxs— 
Cleveland ..... 
Durh 








eecee 





OILS, GREASE, A LESIECATOSS. 
& 


OILs (per SUD) rccccorcescccceses 
Seal, Drow’ .....000000- 
92 PANO ccccceccoceccceccoces 
Sperm head ..........00-c0000 
BDAlO, PA1O..0....00c00se0ee8 
9 FOLMOW ..eccoseeseeees 
te DEOWD .csccceceseeees 
Gu <04 000 008 :000ee soe ens cee cegees 
PeTRaoLeuM— 
Fine (per gallon) sssccosss 
se SPIEL... ....eoseersevenees 
a ritish cwt.)— 
, 


ceeeosesecen cenensens 





PLomeago (per cwt.)— 
Ceylon LUMP icseeseeseeres 
PB secsveces seeees 
a Boma 
RatLwar GaeeasB (per 


-)—B080'S csevseseeeee 


c 
Pritchard, Offer and Co.’s 
trated 





Basin (per owt.)— 
AMOTICAD ..,.00.c0ereceeceeeee 

TALLOW (per cwt.) 
N. American ....crceeseeees 
8. American beef .....0.0 
BHESP .rerecees 


Australian beef 


sheep. 
St. Petersburg. 0. cecees 
Ligh, tOWD ... scsrcecssem 


— English See ree serees 


eeceeseuees 


Tan—Stockhoim (per bar.) 
1 





Tonraxrixa—Spicit— 
) seecce ces 


Ps (per cwt.; 


CHEMICALS, 


AOCIps— 

Aquafortis (per Ib.) . 
Saiphurl uric acid (oor ib) 
Selbbarie acid, brown ., 

Ammonia — Muriate (per. 
BOD)... .ccrcereercsrcesee ceveeese 
ARSBNIO— 
White, lump (per ewt.) ... 
Powdered (percwt.) .. 
BLEACHING powder percwt 
Bonak-—setned (per cwt.) 
BRIMSTONE (per ton)— 
FOUL ..cccosserceseesseseesenses 
Roll 
OoprsRas — green (per 
beer ~% — Sulphate 


Lad, Saute, &0., (per cwt.) 
cotate, best 





eee eeeeeerences 
wo 19 Seb eeeennenneer 


oo 8 eee eee oe nee eee ene bee eee 





WRIGO  .....ccccsceccsccccceees 
LITHARGS (per OWL) 2.000.005 
Poraan--Blohromat (per 
nies me eceee 

English rebned, kegs os 

I cecccevecccccccccscccoes 
Sopa eccceeccnccscocses 
e ceccccccccnecccces 





PRICH List 





e® coco Seecees 





eeacoetoo 


— + 
ea" eecceccocceoes 


ae 
oo 


eo @eaceceoceoedd 


Pars otf eth 


Saeco * ecccehepe ASSs cancer oone 


= 
“mweoceteo on 


ooo 


©o owe ouvcce 


CosF ecoooPop gums 


ee “~ CecocoPoRe 





soo 


TIMBER, DEALS. &°. 
LIVEBPOOL. 


WHOLESALE Paicus OF TIMBER, DEALS, £0. 
From Baitish Noata Amsaica. 
Pins Timper (per cubic 





‘oot string measure 204 £58, 4. 
Quebec yellowsquare ., o 1 2 093 0 
Wan ay board, org oat 
St. John’ isin, Oo f 9 O89 2 © 
Mirami "saa ritish 
ORBIOCUF secrsessssscsessreree O TL OT 4 
Bichibucto .,.,....... ort org 
Nova Scotia and Prince 
ward Brac @ 40°83 8 
Quebec TOd ..,ccrccrrrree O L$ OF O 
Oak, Quebec eo: 8 @ 33 
Elm o14 019 
o13 024 
° tis 03290 
o:1r6 ert 
°33 e050 
org @8 § 
o fe... = 6 24 eo 1 8 
ova a an 
Prince ward oes 6 6-88 
DSALS AND BATTENS 
Petersburg standard) 
ee «17 0 0 810 © 
” » 2nd 13 0 © 4 0 @ 
ard 8ee 810 0 
ar) Jean, "Bangor, &o * 
stuntman ©'30.-6. £29:-¢ 
Ditto, Nova Scotia a... © 0 o 6 7 6 
a ines Foe 6 9 6 
cescceseeee © 8 0 610 0 
Lathwood ~ eae fathom 
(426.) scccccccrcscccrvecssserse 4 10 @ § 0 O 


Faom THs Unirep States, East AND WEST 
INDIBS, AND AFBIOA. 
(Per cubic foot, string 
measure) 






























£s8.da. &£ 8.4. 
Pitch pine,hewn «+... 0 1 $ @ © 6 
BBWDececccoee OF 2 OE § 
Pitch pine planks 0.0850 0 © FT OF 2 
United Statesoakiogs..o° 1 5 © 2 2 
(Per load calliper measure) 
sen eenoten ow 18) 91§ © 10 0 © 
Greenhear>t ......00000008 § 109 0 6 § © 
Demerara Mora... 5 9 © § 10 0 
Bullet tree (perfoot)...., o 2 2 o@ 3 6 
FROM THE BALTIO, £0. 
(Per cb. ft. string mousure) 
Fir timber, Riga red ...... Sie ke 
Fir timber, Dantzic and 
Memel crown ....... e016 e019 
Ditto, ditto, other kinds o tr t 0 1 4 
BROtti crovcorscres sccoerreee O FT € OF § 
Swedish Set os 8 
NOPWBY wccccrcccesrrsscreeene © O10 O FT O 
Do. mining timber... 0°90 8 oO OL 
Wainscot (Logs calliper 
'e) 
ono @ 46 6 
. e302 040 
Oak timber, Dantzio 
(string measure) ..,.. © 2 09 © 2 3 
DEALS, &c.— 
Per dese y er standard) 
— - 
seocceeee (2 T§ @ 14 0 0 
oy Peedabens isi 4 10 © 13 10 © 
” ae soso § © 8 10 0 OC 
@ Uleabo 8ee gee 
pa } ne 9 °@ © 110 © 
e Gefie and Stock- 
Holm ,,,..00. 10 © © 13 0 © 
o ee gee0 
pe y ~ 7°0 8&8 Oe 
- Ditte white... © § © © © © 
MAHOGANY, &c. (per foot 1 in.) 
mingo °oe0 8 ot 6 
© °e0 6 @ 010 
©og5 o 6 6 
°©o3 0 04 
. scecserseerecsessseseseese, © 8 § 8 O 7 
Uedar, + teense © © 48 © © Sh 
Sleepers, Resbustesh, each 
9x 10x65 ©os6 o¢e 
e °©3$ 0 0 3 6 
a Hemlock |, e©2a3 0 2 6 
e IE scececrscrserserse © 32 3 0 2 6 
HULL, 
(Per load). £a4. £8 4d, 
Memelcrown firtimber.. 4 0 0 45 0 
a e 2nd $10 © g15 © 
Dantslc 2nd.....ecseseeee scees 3 $0 ©@0 
aoe oll «= © § @ 83g © 
Quebec ow pine 410 © °° 
bec Oak .... 6e°0 to ° 
35$° 400 
red srsecsesereee 16 1§ © 18 © © 
Best Pet. red. Bx11&3 x9 Ig 10 © 1610 © 
white .. 9 © © 10 @ © 
Riga Ist white .......... ° ° 810 © 
Wyburg red..... emee 
Quebec Ist pine .......0ccceeee oa oe 8 
o mm, emw~ee 
n-ne ° 19 © 
Swedish mixed eo Wee 
a ° eo mee 
4D ceccersccrseseerse 810 © 1010 © 
(Per cubic fathom ) 
— et _ - 2 - - ° 
ditto coeccececece ° 


ae for labour 2a. per standard? for vO &c. 
and 1s. 6d. per load for timber. 


OF MATHRIALS. 





Tuurspay, Oct. 24, 1878. 
WEST HARTLEPOOL. 


ters dard.) £ 
(Per Pe' memaaen) © & 





3 
&boards 11 10 





Petersburg - red 3x11 16 o 
e 3x9 15 © 
er ” " white 3x11 10 5 

7 


3 3x 
2od ,, 8Xll 8 5 
Swedish common red deals 


4x12 and 4x11 ..,.... ove 
(er cubic _— 
Sundswall fi 


CeCOP HO aARMOECC COCO OOP 


T sevccecsecccssorse © O 10h 


& 
° bad 


ae 
Lol 
Coorunootnrma~e0000 


- 
CCoOoO*% OO eS Owewvowond 


© 1 of 


Oharge for labour 2s. per standard for deals, 
and 1s. 6d. per load for timber. 


WISBEAOH. 
(Per Petersburg standard.) 


Haparanda unsorted red 






Ditto 
Gefle Fy red deals 
3 
Wyburg Ist red batten 





Stockholm 2nd red battens 11 
Tunadal 2nd red battens... 9 15 
free on railway trucks 


LONDON, 
(Per Petersburg standard) £ 5. 
Archange 


11st yellow...... 


Pd 


Potersburg erecccecccseccoces 12 


Wy seeeeeces 
Petersburg & ‘white 
hbristiana i Ris best 
sorts, yell. and white... 
Norway deals, other 
BOTS ....crsecceeeeserceeees 
Norway battens, all sorta 


Swedish deals mixed .,, 1 
9 


” ” ard . seteeneee 
” ” ‘erior 


8 Rene TOO. ce eeeees 


and 
(Battens 40s. 
deais) 
Finland deals ..........c000s 


«0 SME <i 


AMEBIOAN DEALS— 


Quebec lst  aeape pine... 16 


sr 7 7 9 
Floated pine 40s., 20s., “aaa 10s. less for 


e©eoco 
ccoeoo 


° 


2nd, and "ard, respectivel y. 


Oanadian spruce, Ist...... 10 © 

” ” ooo 50 

” ” TA ove 10 
New Brunswickspruce., 7 © 
Ditto Dattems woce......00, 0 10 
N. 8. & P. B, Isle spruce 7 0° 
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AMERICAN IRON AND STEEL WORKS. 
By A. L. Horiiey and Lenox Swrra. 
No. XX XI.—Tue “‘ American Iron Works” OF 
JONES AND LAUGHLING. 

Tue rolling mills of this company, which are 
shown in general plan by the engraving, form the 
largest ‘‘ merchant mills” in the United States, 
They are celebrated as being the manufactory, on a 
very extensive scale, of cold rolled iron of many 
forms, especially shafting. 


0 


17 17 14 


The mills are situated on the Monongahela river 
opposite the city of Pittsburgh, having a water 
frontage of about 4000 ft. The blast furnaces 
are on the Pittsburgh side of the river. The 
works thus have steamboat connexion reaching 
from the coalfields on the upper Monongahela 
to the Gulf of Mexico, and along all the tributaries 
of the Mississippi. They have railway connexion in 
all directions from Pittsburgh, which is a railway 
centre. 

The rolling mills and the buildings connected 
with them occupy an area of about 2] acres. The 
detailed location of the various departments may be 
learned from the following Table of references to 
the engraving : 


Fig. 1. Rolling mills. Fig. 10. Annealing furnaces. 
» 2. Foundry. = sens Sem 
», 8. Cold rolling de-| ,, 12. Gas works. 
partment. » 13. Mill store 
»» 4. Machine shops. >> 14. Offices. 
» 5. Smith shops. »» 15. Boiler shops. 
», 6. Bolt factory. »» 16. Stables. 
» 7 Nail factory. » 17. Dwellings for em- 
» 8. Boilers. ployés. 
»» 9. Ore crushers. 





The dimensions of the principal buildings are as 
follows: New mill, 150 ft. by 250 ft.; cold rolling 
department and machine shop, 70 ft. by 540 ft. ; 
foundry, 70 ft. by 100 ft.; nail factory te 
stories), 60 ft. by 150 ft.; bolt factory (two 
stories), 35 ft. by 100 ft. The “old mill” with 
puddling furnaces, boilers, &c., covers about 
34 acres. 

The old mill was built in 1852, the new mill in 
1863, the nail factory in 1865. The cold rolling de- 
partment and machine shop was commenced in 1859 
and enlarged from time to time. The rolling mills 
contain 75 puddling furnaces, 27 heating furnaces, 
14 trains of rolls, and 39 steam engines from 8 in. in 
diameter and 10 in. stroke to 32 in. in diameter, and 
6 ft. stroke. The last-named engine has a band- 
wheel 25 ft. in. in diameter, 66 in. face, and weigh- 








ing 45 tons, which makes 45 revolutions per minute, 
i carries two 32 in. belts, which drive one 12 in. 
train, one 9-in. train, and four 8-in. trains of rolls, 
The engine also drives directly from the main shaft 
=e trains ; these trains are all in the new 


The rolling mills have an aggregate capacity of 
50,000 tons per annum of merchant iron, nails, 
belts, spikes, castings, cold rolled iron, light rails, 
and other forms of product. 

A notable feature of the product is the cold 





if 


rolled iron, the patents for making which are | heads, which act rapidly and with precision. The 


owned by the firm. The chief uses are for shafting, | following Tables give a 
piston rods, mower and reaper finger-bars, and other | by comparing hot-rolled 


required, 


means of a 


great accuracy. 
twenty-five passes, dependi 
terial, and intended use, and 
from 8 to 25 per cent, The effect of the process is to 
condense the metal and increase its strength, hard- 
ness, and elasticity 

polish to the surface. After 
straightened by means of 


The cold rolling is 
powerful train of 
except that itis built very heavy and fitted up with 


effected by 


ordinary type, 


The bars receive from six to 


on their size, ma- 
eir area is reduced 


pt eee Seung 8 high 


Pand col 


cold rolling, the 
presses with movable 
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purposes for which combined lightness and strength | same kind, under physical stress : 
TABLE I.—Mayor Wannr’s EXPERIMENTS. 


Summary of the Average Results obtained from Numerous E 
t : eoutts obtained from 


usual Manner, compared with the 


Cold, by Lauth’s Patent Process. 


the same kinds of Iron, 


iments made with Bar 
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of results obtained 
d-rolled iron of the 


Iron, rolled while Hot, in 
Rolled and Polished while 


























Iron Rolled While Ratio of In-| 4. ‘vate 
— grease by |" Per Cent.of 
Cold "| Inerease. 
Hot. Cold. ing. 
Transverse : 
Bars supported at both ends; load applied in the middle; 
i between supports, 30in. Weight which gives a per- 
manent set of +) in., viz. : 
l}in. squarebars ..  ... 3,100 10,700 8,451 
Round bars, 2in.diameter ... 5,200 11,100 2,184 1624 
Round bars, 2} in. diameter side dos tae toa 800 15,600 2,294 
Weight which gives a permanent set of 1 deg., applied at 25 in. 
from centre of bars. Round bars, 1} son, spelio and 9in. 
between the clamps ... tree piled? sede aad =) ae 750 1,725 2,300 130 
Weight which gi ion, ands permanent set. of 
Ww ves. & a 
ah in. to columns 14 in. fong, aud fin. diameter... -..{~ 18,000 | 84,000 2,615 1614 
eight which bends and gives a permanent set to columns 8 in. 
poe: and #in. diameter, viz. : 
oT ee Serr ee 21,000 31,000 1,476 } 64 
— bloom iron ... we ot age ooo | the .. |. 20,500. 37,000 1,804 
Weight per square inch which caused rods fin. diameter 
stretch and take a permanent set : 
ION «as ent ate teen. eee 37,250 68,427 1,837 } 95 
Charcoal bloom from’ «..  ... si tee, nee awe 42,439 87,396 2,050 
Weight per square inch at which the same rods broke : 
Deleiben soe aka ae | a ae 2 Mot |} 
Hardmess : 
Weight required to produce equal indentations ... 5,000 7,500 1,500 50 
Norz.—Indentations made by equal ts, in the centre, and near the edges of the fresh cut ends of the bars, were 
equal ; showing that the iron was as hard in the centre of the bars as elsewhere. : 
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PR ayo er Toe tf Feseisen > Re Patrbat 
mmary of Results of Experiments . Fairbairn, 
thd Monchecter England. 
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Condition of Ber! 148] Bd ‘3 ge sieas 
gfe) £5 | £53 [863 /2" © 
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Untouched black|1.07 | .88 |50.346| 58.628 | 2.00 | 1.000 
Turned .. ...\1._ |.80 |47.710| 60.746 | 2.20 | 1.036 
Rolled Cola |1_—_ | 85 |69.295| 88230 | 0.79 | 1.505 























The first bar was broken in the condition in which it 
came from the iron manufacturer; the second was a 
similar bar turned in the lathe, and the third had been 
su to the process of cold rolling. 

It is obvious that the effect of the consolidation in the 
last case was to increase the strength of the bar in the 
ratio of 10 to 15. 

The production of cold rolled shafting has led 
the company into the extensive manufacture of 
finished shafting and its accessories, including pulleys 
and hangers. The shafting is not turned, it is 
united preferably by compression couplings which 

uire no keys. 

e fuel used in the mills is bituminous coal, ob- 
tained from a 50ft. vein of what is known as the 
“Pittsburgh seam,” the opening to the mines be- 
longing to the firm being located about 200 ft. above 
the works, on the face of the hill, which rises im- 
mediately behindthem. The total number of hands 
employed in the mines, furnaces, and mills is about 

thousand, 

The blast furnace plant consists of two stacks, 
the volume of which is 8000 cubic feet each, and the 
annual product 15,000 tons of pig iron, 75 bushels 
of coke Sane consumed per ton of metal produced, 
The furnaces have each four tuyeres and the average 
pressure of the blast is 4 lb., and its average temper- 
ature 700 deg. There are three horizontal direct- 
acting blowing engines, 72 in. stroke by 28in. in 
diameter of cylinder, with 72in. blowing cylinders. 
The engines make 24 revolutions per minute. The 
ore smelted is principally red specular from Lake 
Superior, mixed with other varieties from that 
region, and with native ores from Pennsylvania. 

fuel is coke made from the celebrated coal of 
the “ Connellsville vein” in Pennsylvania, brought 
from the mines and coke works directly to the 
furnaces over the Connellsville division of the 
Baltimore and Ohio Railroad, which passes im- 
mediately by them. 

The exhibit made by this firm at the Philadelphia 
Exhibition was a very complete exponent of the 
forms of its products ; it contained all the ordinary 
forms and sizes of merchant iron and of man 

cial eee A prominent and interesting feature 

the ma y consisted, of course, of specimens of 
cold rolled iron which were shown in considerable 
variety. The exhibit also included an 8-in, train 
consisting of three stands of three-high rolls and a 
stand of two-high guide rolls, which were of ex- 
cellent workmanship. The exhibit constituted a con- 
clusive proof of excellence both in quality and 
finish of product, and indicated the possession of 
superior machinery and the adoption of improved 
processes, which in these days of active competition 
are becoming indispensable to the iron master who 
would be successful. 





TELEGRAPHIC APPARATUS AT THE 
PARIS EXHIBITION.—-No. IX. 
OLsEN’s Type-PRINTING TELEGRAPH. 
Tue most interesting and original exhibit in the 


French Telegraph Annexe is perhaps the type- 
printing telegraph instrument of M. Olsen, a mecha- 
nician of Christiania, in Norway. It is a syn- 


chronous printer of the Hughes order, but its 
divergence from its prototype is s important as 
to give it the character da original invention. 
It has been on trial for several months on the 
Lille to Versailles line of the French Telegraph 
Administration, and has given every satisfaction, 
notwithstanding its delicate and complex mechanism. 
In the Exhibition annexe it has been the admiration 
of all the experts who have seen it working. 
It will be remembered that in the Hughes type 
mp there are two type wheels, one at the send- 
and one at the receiving station, both kept re- 
volving in time with each other by means of 
clockwork, so that when any particular letter, say 


Y | corresponding cam to make contact wit 


or index, the same letter on the receiving wheel 
will also be opposite a similar index placed in the 
same relative position to the latter wheel. Trans- 
mission is effected by means of a series of lettered 
keys like the keys of a pianoforte; thus when the 
key marked A is depressed a current is emitted into 
the line by means of a revolving ‘“ chariot,” when 
the letter A on the sending type wheel passes the 
index, and this current flashes instantaneously to 
the other end of the line, where, by means of an 
electro-magnet, it strikes a strip of travelling paper 
against the letter of the receiving type wheel which 
is passing the fiducial mark or index there, but 
by reason of the synchronism between the two 
wheels, this will be the letter A, whichis therefore 
printed. Each wheel is regulated by a spiral spring 
pendulum, which vibrates with great rapidity, and 
regulates a frictional governor connected with the 
wheel. Any slight deviation from perfect syn- 
chronism between the sending and receiving type 
wheels is corrected by every current sent, the act 
of printing vw made to slightly accelerate the 
receiving wheel if it be behind time, and to slightly 
retard it if it be too fast. This is done bya small 
wedge which is forced, whenever a letter is printed, 
between the teeth of a star “‘ correcting” wheel fixed 
to the type wheel. Only a single current of the 
same name is required for each letter. 

Olsen’s apparatus differs from Hughes’ in one or 
two important respects, It is a double-current in- 
strument, both positive and negative currents being 
emitted into the line; the emission is effected not 
by means of a rotating chariot, but by a revolving 
bar, and in addition to hand sending, it admits of 
automatic sending by means of a travelling strip of 
perforated paper, as in the Wheatstone automatic. 
Apart from its faculty of automatic sending, it ad- 
mits of a far higher rate of transmission than the 
Hughes, by reason of the arrangement of its parts, 
which allows of any letter whatever being printed 
in an interval of time equivalent to three letter 
spaces, and also of a number of double letters being 
sent, The experience of the French ‘Telegrens 
Administration puts the speed of Olsen for hand 
signalling at 14 per cent. over Hughes, and when 
the automatic system of sending is adopted, at 33 
per cent, over Hughes. 

The transmitter, instead of being a circular 
chariot as in Hughes’ mg ae y is a longitudinal 
axle, placed immediately behind the row of finger 
keys. This axle is set round with 28 cams or pro- 
jecting contacts, one after each other in a single 
file winding helically, Each of these cams is so 
placed as to come into contact with a contact piece 
raised by a key in signalling. The cams are sepa- 


‘rated from each other by a space equal to »yth of the 


length of the axle, so that for every key there is a 

i the piece 
thrown.out by it when it is depressed in making a 
signal. This contact between the cams and the 
keys completes the circuit, and sends a current into 
the line to print the corresponding letter at the re- 
ceiving station. 

The cams are connected together in alternate 
pairs, the cam corresponding to the letter A being 
connected to that for the letter B, the cam for C to 
that for D, and so on round the axle. The contact 
pieces thrown out by the keys are alternately con- 
nected to the opposite poles of the battery ; thus the 
piece for the letter A is connected to the positive 
pole, the piece for B to the negative pole, that for 
C to the positive that for D to the negative 
pole, and so on. e theoretical arrangement of 
the cams in sending may, therefore, be represented 
in the following fifteen bracketed groups. 
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The “blanks” or keys which are changed in 
passing from the transmission of letters to figures, 
or vice versd, each occupy a fifteenth of the circum- 
ference of the axle, and that for letters is connected 
to the positive pole of the battery, while that for 
figures is connected to the negative pole, This 
arrangement of sending cams is repeated on the type- 
wheel. The annexed diagram represents the letter. 
ing on the t wheel, and the corresponding 
currents ; it is also the order of the contacts during 
a single revolution of the transmitting axle. 








We have now to consider the receiver, by which 
each of these typesis printed separately. In Olsen’s 


A, of the sending wheel is opposite a fiducial mark | ap 


paratus the mechanism which presses the paper on 
the type wheel acts independently of that which 
causes the and correcting wheels to rotate. 
Each of these mechanisms is driven by two different 
trains of clockwork, That which drives the type- 
wheel is similar to that in the Hughes apparatus, 
but it is regulated by means of a small centrifugal 
regulator with a revolving friction brake. That 
which effects the printing has no regulator, but 
when it is in operation it is connected with the me- 
chanism of the wheel and derives the necessary 
regularity from it. Itis brought into play by means 
of a detent worked by an electro-magnet which is 
excited by the si ing currents from the line ; 
and its function is to cause the axis which carries the 
printing and correcting cams to perform one revolu- 
tion round itself at each emission of current, that is 
to say at each received signal. 
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We have seen that the signalling currents are 
both positive and negative, and in order to make 
one electro- et take advantage of these, it is 
fitted with two armatures polarised by the induc- 
tion of a permanent magnet. The passage of a 
negative current in the bobbin causes the anterior 
armature to be raised, while the passage of a posi- 
tive current causes the posterior armature to be 
raised. The armatures when raised act upon a 
unique escapement lever composed of two parts, 
one of which, as in the Hughes instrument, actuates 
the detent and releases the printing mechanism, 
while the other, which is fitted into the first by a 
coupling box, can move round the latter. The 
coupling box is jointed with a coupling bar con- 
nected to the printing lever; the extremity of the 
printing lever is itself jointed in such a way as 
to be able to be brought by the coupling bar 
within range of one or two printing cams. These cams 
are situated upon the printing axlein different vertical 
planes, and they are separated from one another 
i a space equal to one-third of the circumference 
of the axle. Now, according as one or the other 
of the armatures is raised by the received current 
from the line, the coupling bar will draw the end 
of the printing lever within range of one or other 
of the two cams. Thus the letter B, for 
example, will be printed by the cam, which, accord- 
ing to the direction of rotation of the axle, is 
situated behind that which would have printed the 
letter A, and soon. During the time thus taken 
up by the operations of the printing axle, the type 
and correcting wheels have only shifted their posi- 
tion by one-fifteenth of a turn; and it is therefore 
possible to print one or other of the two letters 
of the next fifteenth of a perimeter. For example, 
the letters B and E can be quite as well combined 
as A and F or A and E, since in each of the three 
cases there is always the interval of one-fifteenth 
required for the action of the printing axle. In this 
way, then, as many as seven letters can be printed 
during a single turn of the type wheel and trans- 
mitter. Further, a mean d of 180 turns per 
minute is given to both of these moving parts, so 
that in order to extract the full efficiency of the 
apparatus recourse must be had to automatic send- 
ing. As we have before mentioned, it is also 
possible, besides the transmission of single letters, 
to effect nine different transmissions of double letters, 
namely, letter-blank and C, B and E, F and I, D 
and G, H and K, L and O, P and §, figure-blank 
and V, Z and A; and it is to this feasibility as 
well as to the fact that by means of the two print- 
ing cams two letters can be printed during one 
turn of the printing axle instead of one, that Olsen’s 
apparatus is intrinsically superior to Hughes’. 








An ingenious commutator for changing the con- 
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tacts from sending to receiving, or vice versd, is 
operated by the clerk in pressing the “ blank” keys 
and pedals, The change from letters to figures, the 
unlocking of the motor apparatus, the attaching and 
winding of the weights for driving the clockwork, 
and such like details, are performed in a manner 
similar to that employed in Hughes’ apparatus. 

The automatic transmitter closely resembles the 
earlier Wheatstone automatic. The paper slip is 
perforated by means of a puncher with keys like the 
signalling keys of the instrument itself. The holes 
are ranged in two parallel rows, the space between 
each consecutive pair of ‘holes being proportioned 
to the space between the letters on the type wheel 
and the cams on the transmitting axle, The per- 
forated slip is pulledthrough the.transmitting ap- 
paratus by a cylinder*drivem’by means of the me- 
chanism which drivesythe type wheek at a speed 
which allows an entire'alphabet of to pass 
through in the same time thatthe type wheel per- 
forms one revolution. T'wo small bent pins rest on 
the slip, and dip into the «holes. Besides their 
downward movement into the holes, these points 
have also a very slight motion of translation in the 
direction along which the is moving. This 
latter motion controls the key or circuit breaker. 
One point sends the negative currents,“and the 
other the positive currents. The — is as 
easily performed as the operation of hand sending. 
The turning of a switch enables the operator to pass 
at will from hand signalling to automatic, and, 
since the apparatus is fitted with a bobbin wound 
differentially, it can readily be arranged for duplex 
working. Olsen’s apparatus is quite new, but its 
success has been so marked in ce that it is 
thought by many to be the “ coming” apparatus in 
that country. 


STATIONARY ENGINES AT THE PARIS 
EXHIBITION.—No. V. 
VALVES. 

Tue slide valve, in spite of the many attempts 
made to supersede it, appears to hold its own in the 
estimation of most machine makers on the Conti- 
nent, a3 well as with our own engineers. At the 
Paris Exhibition there are more than twice as many 
engines fitted with slide valyes as there are with all 
other forms of valve put together. This is even 
excluding all the small vertical engines as well as 
many of the less important horizontals, all which 
machines are, naturally, arranged with a slide or 
slides in the usual way. Among the slide valves, 
however, as will be seen, there is a very great 
variety, both in the form of the valves themselves 
and in their position and arrangement. Next to 
slide valves come double-beat valves, which are 
used by about a dozen firms, with varying arrange- 
ments and constructions. About half as many engi- 
neers use Corliss valves, while only two or three 
firms have adopted the piston form. 

As was to be expected, there are very few engines 
of any but the smallest size which are worked with 
a single slide only. There are, however, a few cases, 
chiefly in the engines designed for working sugar- 
making plant. ‘The sugar-making industry appears 
to be very conservative in its ideas of machine 
design, for we have often noticed that firms whose 
ordinary work is of a quite reasonable kind, turn 
out the most antiquated looking machines when- 
ever they have to supply engines for this particular 
manufacture. Probably enough the case is here 
as sometimes elsewhere, a particular form of ma. 
chine has answered its purpose reasonably well a 
generation since, and its users refuse altogether to 
believe that any other form can in the mean time 
have been devised that should do better. Examples 
of this will be visible enough in the exhibited ma. 
chines to any one who cares to look out for them. 

The Meyer, Farcot, and Rider gears are all well 
represented at Paris (about valve gears we sha!l 
have something to say in our next article), and all, 
of course, are worked with slide valves. In com- 
paratively few cases oniy has the plan been adopted 
of dividing the main slide into halves, so as to re- 
duce each port to a straight and short passage at 
the end of the cylinder. The additional cost of such 
an arrangement is small, and its advantages in some 
cases very considerable. There are several examples 
(Messrs. Galloway’s engine, Messrs. Powell’s engine 
with Correy gear, &c.) of engines, with double slides 
(expansion on back of main), in which the cut-off 
valves have some form of trigger release, and are 
closed suddenly with a motion more or less re- 
sembling the Corliss. There are also a number of 
cases in which four separate small slides are used, 





two for admission and two for exhaust. In Messrs. 
Artige and Co.’s ~— these slides are placed 
across the cylinder ends, the steam valves inclined 
downwards and the exhaust valves upwards towards 
a layshaft alongside tho c linder, In one of the 
engines of Messrs. Cail, ot, and Co., as well as 
in that of Messrs. Lecointe and Villette, and a few 
others, the slides are placed in the position of the 
valves of a Sulzer engine, and work across the 
cylinder on horizontal or oblique faces. In 
the Zimmermann engine admission slides are in 
the usual place at the side of the cylinder, while, the 
two exhaust slides are placed below the cylinder, 
working across it. 

We notice only two examples of the use of a cut- 
off slide working aeross the»back of .another slide, 
viz., the engine of / Olry- 
and one ofthose of Messrs: Bondier Fréres. 
are several instances, ‘howevet—one'iof them the 
engine of Messrs. Alex. Shanks and Son—in which | 
an expansion slide working‘im the usual way alo 
the back is crossways to alter the cut-off. 
Virtually, of*Gourse, the Rider gear is simply an 
arrangement of this kind. ; 

Some of the Woolf engines, as for example that 
of Messrs. Boudier just mentioned and the compound 
engine of M. Hermann- , havea 
slide for both cylinders. In the latter engine the 
slide is placed outside the low-pressure cylinder and 
sufficiently low down to drain both cylinders through 
their ports, and it carries double ported cut-off 
pa. on the Farcot principle, it; In 

oudier horizontal engine the valve is placed over 
and between the cylinders and works on a Y face 
something like one of the Danekengines at Vienna, 
which we have formerly illustrated.* This engine, 
as we have mentioned, hasan expansion slide work- 
ing across the back of the other. 

The arrangement of slide valves above a horizontal 
cylinder, once common enough, at least in this 

country, has fortunately almost ceased to be used. 
The only large engine which we notice constructed 
in this way is the Fourlinine engine. The de- 
signer of this machine has, however, so strongly 
felt the drawbacks to this part of his design, that he 
has fitted the cylinders with a small auxiliary valve 
under eachend, opened at every stroke to the exhaust 
pipe, to allow the water to run out. 

here are several engines in which slide valves 
are used only with other forms. In the Woolf 
beam engine of Messrs. Windsor and Son (Rouen) 
the cut-off valve is a rocking valve, the main valves 
being slides. In M. Walschaert’s engine the ex- 
haust valve is a slide placed below the cylinder, 
while the steam valves are double beat valves worked 
in Sulzer fashion, and Messrs. Socin and Wick, 
with similar admission valves, use for exhaust a 
pair of slides below the cylinder and working across 
it, one at each end. 

As to the form of the double-beat valves used in 
those engines which employ them, we need not say 
anything here. We have already described the 
Collman valves, as well as those of Mr. Charles 
Brown,t both of which have characteristic features, 
and the drawings which we are publishing of the 
principal engines exhibited will show any further 
details of interest on this head. In the majority of 
cases the position of the valves is that which was 
adopted in the Sulzer engine, the axes of all four 
valves being in the central plane of the cylinder, the 
steam valve above and the exhaust valves below the 
cylinder itself. In the.engine of Messrs. Escher and 

yss, however, all four valves are placed below the 
cylinder, a steam and an exhaust valve being side 
by side at each end, In some of the winding 
engines, too, the double-beat valves are placed beside 
the cylinder instead of above and below it. 

Where Corliss valves are used in the exhibited 
engines they are mostly arranged above and below 
the cylinder in the more common fashion. In the 
large Farcot engine, however, which we illustrated 
lately,f{ the valves are placed on the cylinder ends, 
for the sake of getting shorter ports. In Mr. 
Wheelock’s engine—which drives the machinery of 
the American Section —the valves resemble the 
Corliss in type, but are arranged upon quite a 
different system. Four valves are employed, all 
placed below the cylinder. Of these, two act as 
admission and exhaust valves Spo performing the 
double functions for each end of the cylinder), and 
the other two as cut-off valves. The latter are so 
constructed as to be virtually double ported, and 

* See ENGINEERING, vol. xvi., page 318. 
t+ See ENGINEERING, vol. xxiv., page 473, and vol. xxv., 











page 475. 
See ENGINEERING, page 70 ante. 


single | 


‘the | it spring, and fastened 


work outside the casing of the former. We shall 
have more to say about this arrangement later on, 

The only large engine using pi valves is the 
horizontal compound of Messrs, Claparéde and Co., 
of St. Denis. e valves in this case, which seem 
to be extraordinarily small for the size of the engine, 
are placed on the covers, and are se for steam 
andexhaust. Each valve works vertically in a little 
separate chamber, bolted to its place. Some of the 
engines of M. A. Damey have piston valves, but 
these machines are of far smaller size. 

In concluding this section it is worth while to 
note a somewhat amusing arrangement of valve ex- 
hibited on a small engine in the,French annexe, 
and called ‘ tiroir d tition” he | M. Fouché, its 
inventor or « The general notion of, the 
-arrangement is the having a duplicate (dummy) set 


There} of and valve, e on the outside of the 
engine, and intended to be some aid io setting the 


‘valve, and to show whether it is working correctly. 
There is at least one other attempt (on a locomo- 
tive) to carry out thisidea, but M, Fouché’s one has 






some special points about it. ‘The valve chest has a 
solid back (cast with it), and in one’ it is the 
rer Hy for the ave y ‘back is pr 
bearing what purports to. licate 
the ports onthe cylinder. In this guide; ie., on the 


back of the slide-chest, works a cast-iron block, on 
which a copy of the valve is marked, to work 
against the dummy This block is driven 
direct by the eccentric, whoserod is flattened to give 
rigidly directly to it! e 
upper end of the block is carried over the valve chest 
and forms a boss for the valve spindle, which 

freely through it, and is held in place by a nut on 
each side. whole arrangement seems to have 
been peewee some one ina spirit of pleasantry, 
and worked ou pure playfulness! As real pro- 
fessional jokesin brass andiron are not very common 
this one certainly merits a visit. 





AERATED WATER MACHINERY. 
MANUFACTURE OF THE AERATED WATER. ~ 
(Concluded from page 288). 

Tue gas having been manufactured and stored in 
the manner we have described, it is next utilised in 
the manufacture of the aérated water by means of 
the machine shown in front and.end elevations at 
Figs. 7 and 8 on page 350, This machine con- 
sists of two main parts, the condenser and the 

umps, which are carried in a strong cast-iron A 
raming. ‘The condenser forms a very important 
| i of the machine, and on its proper construction 
epends not only the safety of the operatives near 
roduced, It is 


it, but the quality of the water 
sphere, and is 


made in the form of an elongat 
carried in the upper part of the framing. It is of 
copper, tinned inside, and is constructed in halves, 
which are united by two gun-metal flanges with 
bolts and nuts, so that it can be readily taken 
for examination or repair. It is in this vessel that 
the water becomes aérated by pressure and agita- 
tion, and to effect the latter object, an agitator is 
kept constantly revolving inside the condenser 
while it is being c d with gas and water, The 
spindle of the agitator passes through ee 
nv in the tha of Oe its or 
eing carried in bearings. At one end the e 
is geared with the crankshaft of the pape from 
which ag srg xing heepal greys = ,4 con- 
tact with the working part of the spindle 
leathers. The parts of the spindle which rock to 
the cup leathers are bushed with silver tubes. The 
condenser is fitted with a Bourdon pressure- 
gauge, on which are marked the various pressures at 
which the different aérated waters are to be bottled. 
On the right is a dead Mage safety-valve and a 
e, whilst to the left are the outlets for 


water 
the aérated water which is conducted to the bottling 
machine through tin pipes. 

The pumps are carried in the lower of the 
framing, and are worked from the cran above, 
which is fitted with fast and loose pulleys. The 
pumps are ar the same way as were 


when Brahmah them, and as already re- 
ferred to by us, The piston is solid, and works 
upwards, so that its upstroke corresponds to the 


downstroke of an ordinary force pump. It has a 


flexible collar, which is affected by the in 
such a way that the piston becomes ter as the 
pressure within the pump increases. e valves 


are placed in a box at the top of the , and are 
easy of access. To the valve box dis aber and 








gas are led through the two horizontal pipes seen in 





NAR ES SR, A SARI AS ot a Rn 





ENGINEERING. 





[Nov. 1, 1878. 








AERATED WATER MACHINERY, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND 0O., ENGINEERS, LONDON. 





































Fic.7. Fic.8 


o™ meme Merce | Leal a 


i * a | | 






 anatarentatred MIM 


the end view at Fig. 8. It will be seen that when 
the pump has drawn in its charge of gas and water 
by a downstroke, the water will naturally be at the 
bottom surrounding the collar, and preventing the 
escape of gas. On the upstroke of the piston the 
gee is driven on first, and the water last, so that 
most important material in the manufacture of 
aérated water is effectually utilised without waste. 
The next stage in the process is that of bottling 
the aérated water, and this is effected in two diffe- 
rent ways, either by hand or by a machine, and in 
it three different classes of bottles are used, ramen! 
corked bottles, syphon bottles, and patent sto 
bottles. The corked bottles may be filled ieee by by 
hand or bya machine, but the syphon and stoppered ed 
bottles all require machines for filling them and- 
bottling is the most difficult part of the manufac- 
ture, and requires great dexterity in order to get 
the cork into the neck of the bottle with the least 
waste of gas. Machines are, however, generally | 4 
superseding manual labour in the bottling depart- 7 he 
rey and to these we will next direct attention. —* 
Passing over the various forms of bottling machines : | 
introduced by Messrs. Hayward Tyler and Co., and —S— 
which represent successive stages of improvement, | 
we come to the form illustrated at Figs. 9 and 10, : 
which represent a front and side elevation of a i 
, bottling machine for corked bottles, with one of 
Messrs. Barrett and Elers’ pumps attached for iu- 
troducing the syrup for making lemonade and similar 
drinks, and filling the bottles at one operation. _ 
bottle is placed within the guard or safety cage, an 
. held up to the mouthpiece of the aérated roe 
supply pe by means of the treadle at the base of 
he m oe A cork is put vag a -metal guide, 
ph which is the cork p e bottle is first 
syrupped, and the apeted wet ~ ra is then admitted in 
we shall next explain. The is fixed, 
and allows of the bottle "being withdrawn without 
= of the guard. 
Messrs. Barrett and Elers’ syrup pump is shown 
. # Figs. 11, 12, and 13 of our engravings. 
is consists of a pump in combination with a 
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bottling valve, which can be attached to any bottling 
machine for the pores of measuring and forcing 
the syrup into the bottle, at the same time that 
it is filled with the aérated water. It is attached to 
the machine by the nozzles A B, one of which is the 
outlet, and screws into the mouthpiece. C is a con- 
nexion which carries a branch piece having two 
cocks which are connected by pipes with the reser- 
voirs of syrup. The object of having two cocks is to 
facilitate the use of either of two syrups by merely 
opening the respective cock. The union D is con- 
nected with the condenser of the soda-water machine. 
In charging the bottle the lever is first pulled back 
to the full extent which causes a flow of syrup to 
the bottle. It is then pushed back again against the 
bottling valve E which is pressed back and the 
bottle is filled with aérated water. On releasing 
the valve it closes by itself. The quantity of syrup 
for each charge is regulated by the screw connexion 
at F on the connecting rod, which latter—and with 






































it the stroke of the pump—is lengthened or shortened 
according as a greater or lesser quantity of syrup 
is required for each bottle. 

In Figs. 14 and ]5 we illustrate Messrs, Barrett 
and Elers’ machine for filling either those bottles 
which are closed from the inside by means of 
Barrett’s patent stopper or the Lamont bottle. The 
— in both bottles is the same and is doubt- 
ess well known to our readers. It consists in the 
use of an internal stopper made of a non-porous 
material, and which fits inside the neck of the 
bottle, being held in place by the pressure of the 
gas. Barrett's ot aed consists of a cylindrical 
piece of wood fitted with an india-rubber collar, 
whilst in Lamont’s bottle the stopper is of ebonite 
or glass, with an india-rubber collar. In Barrett and 
Elers’ machine the bottle is placed neck downwards 
in a rest at A in the upper part of the a tus, 
the mouth resting inst an india-rubber ring. 


The bottler then presses the treadle, which brings 
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down the block B on the bottom of the bottle and 
holds it in place. ‘The lever C is then pressed 
down, thereby elevating the rack, and with it the 

D, and a small tube which enters the neck of 
the bottle pushing aside the ro gps This tube 
communicates with the air valve Kk, and a flexible 
waste pipe. One stroke of the handle F admits 
the aérated water from a pipe just behind the handle, 
and at the same time introduces oo the 
measured quantity of syrup into the e by 
means of the syrup pump already described, The 
atmospheric air imprisoned in the upper oy of the 
bottle finds its way out by the tube leading 
to the air valve E, h which it When 
the lever C is raised, and the rack and its - 
tenances lowered, the falls by its own weight 
into the neck of the , where the pressure of 
the gas within holds it tight. ‘The bottle being 
filled is then removed. The cock G forms the con- 
nexion with the syrup cistern, 
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In the syphon bottling machine the syphon is 
held in an inverted position against a nipple by 
means of a treadle.. The wire guard is then 
closed and the lever of the syphon is opened by 
a projecting handle. The admission valve is so con- 
structed that by reversing the handle it allows the 
atmospheric air to escape by a pipe. Syphons are by 
this means filled with ease and rapidity. 

The only operation in connexicn with the manu- 
facture of aérated waters which remains for notice 
is that which, socially speaking, does not rank very 
high, but which, in connexion with the present sub- 
ject is of no small importance—we allude to bottle- 
washing. The old process of washing with shot and 
a hand-brush has See since been superseded b 
various mechanical arrangements. The most recent 
of these is that invented by Mr. Wilson, which is 
illustrated in a front and side elevation in Figs. 16 
and 17 on page 351. ‘This apparatus consists 
of a large circular wooden rack suspended on 
centres in a trough of water. The dirty bottles 
are placed by a boy in the rack on the left-hand side, 
and as the rack revolves they are carried through 
the water and rise on the right-handside. They are 
then taken out by another boy, who brushes them 
and stands them to be rinsed in a stand, provided 
with a number of je, as shown, whence they are 
afterwards removed for storeage use. The wheel is 
kept slowly revolving by the weight of the bottles 
as they are added on the left or removed on the 
right, the bottles being thus properly soaked without 
the risk of breakage to which they are exposed when 
a number of them are soaked together in one 
trough. Both the wheel trough and the rinsing 
trough are provided with outlets for the overflow 
of water. 


Apneumatic*® Sopa WarTer Macuine. 

We now come to the apparatus exhibited at Paris 
by Messrs. Hayward Tyler and Co. for exhausting 
the atmospheric air from the water before the car- 
bonic acid gas is pumped in. Hitherto soda water 
has been made either by a continuous process, in 
which the air contained in the water in its natural 
state is still retained there, or else by an intermit- 
tent process, which first expels the air from a bod 
of water, and then charges it with gas, this, though 
making an excellent quality of aérated water, being an 
expensive process. The machine exhibited by Messrs. 
Hayward ‘l'yler and Co, extracts the air contained in 
the water, and charges it with gas continuously and 
automatically. It consists of two cylinders, one of 
which, called the vacuum cylinder, is connected 
with an air pump which exhausts it of air, the con- 
nexion being made at the top of the cylinder, A 
small pump draws the water from the cylinder, and 
is connected with the bottom of it, The other cy- 
linder is the condenser, and is fitted in the ordinary 
way with an agitator, The small pump, mentioned 
above, delivers the air-deprived water taken from the 
first cylinder into this cylinder, and another pump 
forces into it carbonicacid gas at the required pressure. 
The process is as follows: On starting the machine 
the vacuum cylinder is quickly exhausted of air, and 
water from the solution ows in by atmospheric 
pressure until the cylinder is about half full, when 
it isstopped by a ball valve placed inside. The air 
pump maintains a nearly complete vacuum, and the 
water at once parts with the air it ¢ontains. This 
water is then continuously pumped into the con- 
denser by the small pump, and at the saine time a 
proper proportion of gas is pumped into it by the 
gas pump, and the two are incorporated by the 
agitator in the usual manner. The ball valve 
maintains the level of water in the vacuum cylinder, 
and the process can go on continuously. An in- 
cidental advantage is obtained as follows: By con- 
necting the syphon filling or bottling machine with 
the vacuum ¢ moh the syphon or bottle can be 
instantaneously exhausted of its air, before filling, 
and the time occupied in “ easing’ the bottle to get 
rid of the contained air is saved, besides avoiding 
all contact of air with the aérated water. 

We have now taken our readers through the whole 
of the processes connected with the manufacture of 
aérated waters as illustrated by the machinery ex- 
hibited by Messrs, Hayward Tyler and Co., at the 
Paris Exhibition in the food tment, and which 
attracts considerable and well-merited attention. 
This machinery is being used for the manutacture 
of the aérated waters supplied to the visitors at the 
Exhibition, and we may add that plant and ma- 





* “ A-pneamatic,” airless, or deprived of the atmo- | Staff 
spheric air. 





Y | process 
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chinery such as we have described is capable of 
ing out at ordinary working speed about 70,000 
bottles of water per week of six days. 





THE ART OF PUDDLING, ITS PAST, 
PRESENT, AND FUTURE.* 
By Mr. R. Howson. 

In the-course of the communication which I had the 
honour to bring before qoee cosiety in the month of April 
last, I endeavoured to the phenomena which took 
place during the operation of ordinary hand puddling, and 
to gather up some information applicable to machine 
puddling, which, as I then Saloved , and still believe, is 
destined to supersede it. The question of eliminating from 
pig iron the element phosphorus, that béte noire of the 
, was then discussed, but the reasons which underlie 

difficulties of its elimination may well demand some 
further notice. Having had, since that date, an oppor- 
tunity of studying the subject in its more essential phase, 
along with the advan’ of com notes with other 
workers in the same , | am induced to ask your atten- 
tion to a few supplementary remarks, more especially as 
the general inferences drawn from every source agree so 
closely as to leave little doubt of their correctness. There 
seems in fact to be now a consentaneous conviction that 
the difficulties of the phosphoric question are so far cleared 
up that it only remains to adopt the best means for putting 
the acquired knowledge into practice for the manufacture 
of both iron and steel out of the most impure brands of pig 
iron. : 
Confining myself to the of puddling, and omitting 
the steps ie which the following conclusions have been 
arrived at, what are the conditions which render the 
elimination of phosphorus a matter of such difficulty and 
uncertainty? To state the question in another way, what 
quality of pig metal, assuming it to be phosphoric, is best 
adapted for puddling purposes? The answer is, that which 
is most free from the silicious element. Remove the 
silicon from the pig, and the silica from the cinder, and 
the phosphorus will remove itself, provided there is enough 
carbon in the metal to keep it in a fluid state. It does not 

uire a very critical knowledge of chemistry (which indeed 
I do not pretend to) to understand why this is the case. 

The silicon in pig iron has a higher affinity for oxygen 
than has phosphorus; pro tanto, therefore, it forestalls 
aud prevents the oxidation of that element. Again, silicic 
acid has a higher affinity for the oxide base of the fettling 
than has phosphoric acid. It is even said that, under cer- 
tain conditions, it will expel phosphoric acid already in 
combination with it. The presence of silica, consequently, 
in the cinder tends in proportion to its amount to disturb 
the conditions by which alone the phosphorus is oxidised, 
and its resulting acid absorbed. 

If this view commends itself theoretically to the scientific 
chemist, as it undoubtedly does, then the corresponding 
practice ought to reveal its truth, and this is really the 
case. I have become convinced by experience that when 
the silicon in pig iron reaches 2 per cent. and upwards, 
while at the same time the phosphorus is high, say 1.5 per 
cent., it is a matter of extreme difficulty to obtain a good 
and invariable result as regards quality of puddled bar by 
one process only. On the o' hand, when the silicious 
element falls below 1 per cent., then the presence of pbos- 
phorus presents but little difficulty provided the fettling is 
sufficiently basic. 
~ may — a ips nde aa Se fay district it » 

ppens that while the phosphorus in ig is very nearly 
constant (averaging 1.5 per cent.), the pe varies in the 
most capricious manner, from 0.5 per cent. in exceptional 
cases, to as much as 5 per cent. in others. It is this fact 
which has so often led to the complaints and strikes of the 
much-abused puddler, and it is this. which has baffled all 
the attempts to reduce the art of puddling to a certainty. 
Moreover it is this which has given such a marked advan- 
tage to the competition of made by the Bessemer and 
Siemens- in processes, in spite of t being (hitherto 
at least) only to the more expensive brands of 
pig iron. By the latter methods, up to the present time, 
under all their modifications, the presence of phosphorus, 
except in very small goes. inadmissible. In puddling, 
on the contrary, neither phosphorus nor silicon presents 
any difficulty when taken alone. It is the combination of 
the two which offers such an unassailable front. Many 
members of this society will by this time have read the very 
important paper contributed by its former president, Mr. 
y+ aang to the Paris meeting of the Iron and Stzel In- 
stitute. During the discussion on that paper he character- 
ised the process of puddling as one of the manufacture of 
**eoncrete.”” With a germ of truth in it which cannot be 
denied, the term is of course an exaggeration. No one 
would more readily admit than Mr. Adamson that the 
process of puddling, provided only it is properly done, is 


capable of producing ht iron with ies which 
Solenes favourably with t' 


of mild for a great 
variety of purposes. only refer to the well-known 
fact that iron rails made long AF before the competition 
© sO severe, were as a as good as the modern 
steel rail, with the property of durability, in many in- 
stances far exceeding t of steel. We have also the 
Staffordshire a A. iron, aoe: ow for 
welding, to which is due reliability of such a manufac- 
tureas thatof chain cables. With to plates, com- 
i have been drawn in favour of steel on the ground 
t iron ones are deficient in la’ in conse- 
quence of their fibrous structure. Ni ess there are 
not wanting facts ing to show that Yorkshire and 
Staffordshire plates will hold their own against steel, 
* Sa paper read before the Institute of North 

ea cine Mintos and Mechanical Engineers. 

+ Vide Enerneerina, vol. xxv., p. 376. 








especi with improved puddling, and a better system of 


The truth is, there is essentially very little difference 
between wrought iron and what is usually called mild steel. 
What small distinction does really exist is only such as to 
adapt each to its respective office. That which remains to 
be done in respect of wrought iron is to determine that we 
shall no longer adhere to a m of manufacture the pro- 
duce of which can, by any of adverse criticism, be 
com; to concrete. fa 
I have called attention to the fact that when silicon is 
present in any notable quantity in pig iron, which is also 
phosphoric, it. acts as a formidable preventive to the 
oxidation of the phosphorus. It has also been pointed out 
that an undue percentage of silica in the fettling has a 
similar injurious effect. On the other hand, if silicon and 
its acid are comparatively absent, then there is but little 
difficulty with the phosphorus, and it is a corollary equally 
true, that if phosphorus is comparatively absent, then 
the presence of silicon is not detrimental. I will not trouble 
the meeting with a detail of my own experiments, but will 
rather con these statements by what I have been able 
lately to glean in France in connexion with the working 
of the rey and Howson furnace. _ : 

At the Terre Noire Company’s works situated at Tamaris, 
they have had one of these machines at work for a con- 
siderable time, and a paper on the subject was to have 
been read at the last meeting of the Iron and Steel In- 
stitute had time permitted, by M. Escalle, the managing 
director. I have been favoured by a perusal of this 
memoir, in which the author reports the removal of phos- 

horus to a greater extent than he has ever experienced 
before, while the operation of puddling with fluid iron taken 
direct from the b furnace does not occupy a time of 
more than 25 minutes. On referring to the analysis of 
the pig iron, it was found to be low both in silicon and 
phosphorus, not much exceeding 0.5 per cent. of each con- 
stituent. : ‘ 

At Hayange, Messrs. De Wendel, after trying a series 


of experiments with this furnace, report a very favourable 
result. Their blast furnaces produce several qualities of 
pig metal, the extreme grey containing P 1.819 per 


cent. and Si 3.60 per cent., while the extreme white gives 
P 1.10 and Si 0.855, the carbon being nearly alike in 
both cases, viz-, about 4 per cent. Observe the compara- 
tive deficiency of Si in the white metal. On inquiry, as 
might be anticipated, it was ascertai that it was this 
which was used, and in fact, specially smelted for puddling 
yaspeats, while the grey was found to be entirely unsuit- 
able. 

I may here note, by way of parenthesis, that in England 
grey iron is often employed when a superior quality of 
puddled bar is desired. The reason of this is that it contains 
more carbon, or carbon in such a condition as enables it to 
maintain the fluidity of the metal for a comparatively 
long time. At Hayange, it is evident that there is suffi- 
cient carbon in the white metal to effect the purpose, while 
its superiority for puddling consists in its low percentage 
of silicon. 

At the works of Messrs. Dupont and Fould, at Pompey, 
I witnessed the working of several heats. The pig iron 
contained on ana P 1.70 cent., Si 1.4 per cent. 
The puddled bar was fairly , but the P remaining in 
it was estimated to be not below 0.30 per cent. A moro 
perfect elimination of this element could only be procured 
in this case by previously reducing the amount of silicon. 

At Fourchambault two days were spent, and a great 
number of heats witnessed, the duration of each heat 
averaging half an hour. In this instance the analysis cf 
the pig showed a reversed condition to that of Hayange. 
The phosphorus was low, 0.27 per cent., while the silicon 
was high, 3.0 per cent. If what I have stated above as to 
the effect of the interchange of these elements is correct, 
then the puddled produce of this pig ought to be good, and 
it proved to be so. The balls as they came from the fur- 
nace were hammered into solid homogeneous blooms which 
were at once heated and rolled into finished bars direct and 
without piling lo 

I could bring forward further evidence in illustra- 
tion of the mutual counteraction of these troublesome 
constituents of Rs iron, but will only refer in conclusion to 
the opinion of Mr. S. G. Thomas, a gentleman who has 
undoubtedly investigated the subject with great care and 
perseverance, and it may be added, with a certain amount 
of success in a quite unex direction. The whole of 
his theory is based upon the ascertained fact that an acid 
cinder prevents the elimination of phosphorus. If, there- 
fore (he says in effect), we are to undertake the task of 
manufacturing steel out of J pa move: brands of pig iron, 
either by the mer or the Siemens-Martin method, the 
lining of our converter or furnace must be basic to begin 
with, and the cinder arising from the metal during the 
process must be rendered basic. Whether this principle is 
applicable in practice at extreme high tem: or not 
remains perhaps still to be proved, it is undoubtedly a 
true one in relation to the moderate temperatures of the 
puddling furnace. 3 

Leaving the hematites out of the question, we have in 
England a vast variety of iron ores more or less phosphoric. 
The utilisation of these has of late been gradually 
losing ground for want of the and application of 
this simple fact—silicon and phosphorus are incompatible 
elements. Neither of them is formidable alone, but when 
both are gocnent to ong consiigsaife i catat, Hen our first 
study ought to be how to get rid of one of » 
certain at presen i to contin 
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basic. What can be expected from the system of pur-| market closed with sellers at 43s. 11d. and buyers at| thus 8} miles of railway last year to every 100 inhab- 
chasing forge pigs hap-hazard in the open market, pall ok 43s. 10d. cash. The warrant market opened strong | itants. ne extent of line opened in Sweden in 1877 was 
it may be, off a foundry burthen, and containing an amount peely and ~~ improved to the extent of 3d. per | 330§ miles. 
of phosphorus which may be easily surmised, but an », of which 2d., however, was lost in the afternoon. Algerian Railo fi rail in 
absolutely unknown quantity of silicon? Care in ) wpm Business was done in the morning at 43s. 10}d. to 44s. 14d. cake ays.—There are now four railways in 

care in lec- 


is all very well, but to make it successful 
tion of brands is the first requisite. I believe it to be 
possjble with any class of ores which we possess so to regulate 
thesmelting process as to render mechanical puddling a com- 
paratively simple operation. But it may be said that there 
will be always pig iron produced which, although of unsui- 
table character, must nevertheless be utilised. This no doubt 
is true, but if so, then it is all the more necessary to know 
what we have got before we commence to deal with it. To 
make good puddled bar out of pig metal containing, as it 
often } mag > 1.5 per cent. and Si 3.0 per cent. is a most 
difficult task, but if the greater part of the silicon is first 
removed, then it becomes an easy one. It thus happens 
that the old method of the refinery fire is founded on true 
principles, but it is too expensive, and must give way to 
more scientific modes of treatment. These are not want- 
ing, although it would occupy too much time to discuss 
them at present. I can only conclude by repeating that it 
is the peculiar chemical antagonism which silicon and 
phosphorus (along with their oxygen compounds) hold to 
each other, that lies at the root of the difficulty of the 
manufacture of both wrought iron and steel out of the 
cheaper brands of pig iron. Simple as the fact may appear, 
it is by the proper appreciation of this law that we 
attain to success in mechanical puddling, and it is on this 
that we have to rely for the cheap production of steel in 
the Bessemer converter, as well as in the Siemens or Pon- 
sard furnace. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was not 
such a numerous attendance on ’Change at Middlesbrough 
as there was the previous Tuesday. The Exchange Com- 
pany are just now taking measures to prevent persons 
using the large hall on market days unless they are pro- 
perly introduced by members of the Exchange. Nominally 
the prices of pig iron were based on No. 3 Cleveland pig 
selling at 37s. 6d. per ton. but as a matter of fact next to 
no business was done. Merchants will not give the prices 
asked by makers, and the latter decline to make concessions. 
The warrant store keepers, Messrs. Connal and Co., are 
neither receiving or delivering iron at present. At their 
Middlesbrough yards they have a stock of 65,400 tons, 
and at Glasgow they have a stock of 199,230 tons. Their 
f. o. b. Middlesbrough warrants are quoted 38s. 3d. net for 
No. 3. The North-Eastern Railway Company have in 
their warrant yards 21,498 tons. Everybody is complain- 
ing of the dulness of business, and it is feared that matters 
will actually be worse before they are better. 


The Finished Iron Trade.—To-morrow (Thursday) there 
is to be a meeting of the Standing Committee of the Board 
of Arbitration to consider the wages question. It is expected 
that the proposed reduction will be amicably discussed and 
the matter settled without any stoppage of work. The 
finished trade continues ina depressed state. Plate makers 
are fairly occupied, but in the other branches the greatest 
difficulty is experienced in obtaining orders. 

Engineering and Shipbuilding.—There is nothing novel 
in engineering at present. There is a fair amount of 
general work on hand, and marine engine builders are kept 
pretty busy. Shipbuilders on the northern rivers have, 
during the past week, lannched a number of eplendid screw 
steamers. It is stated that there are a number of orders 
in the market for steamers, but owing to the keen compe- 
tition the builders on the Tyne and ‘lees find it difficult to 
secure contracts which will enable them to fill up the stocks 
just vacated. 


The Coal and Coke Trades.—The coal and coke trades 
remain flat. For steam coal f.o.b. the demand is wey 
- > 

uring 





slack. There is a little better inquiry for household 
owing to the last few days of cold weather. Manufact 
qualities are in no better demand than they have been in 
for several weeks past. 


Ironstone Mining.—There is nothing new in ironstone 
mining in Cleveland beyond the fact that the South Skelton 
mines, which were closed a few weeks since owing to neces- 
sary arrangements in the liquidation proceedings of Messrs. 
Thomas Vaug and Co., the owners, were re-o on 
Monday. The whole of the hands—about 300—were re- 
cngaged, and are likely to have;employment for some time. 





NOTES FROM THE NORTH. 
r Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday was a b 
day in the iron market, business being entirely suspended 
on account of the occurrence of the Autumnal Sacramental 
Fast Day in the Glasgow district. When business was re- 
sumed on Friday the tone was far from being satisfactory, 
and a considerable portion of the improvement made on 
Tuesday and Wednesday was lost. ‘There were transac- 
tions during the forenoon at 43s. 10d. to 48s. 9d. cash and 
43s. 103d. one month, the market closing with sellers at 
the lower figures. During the afternoon 43s. 9d. to 
43s. 94d. cash and 43s. 104d. to 48s. 11d. one month were 
paid, and at the close sellers were asking 43s. 10d. and 
44s. cash and one month rte genet dys buyers offered 1d. 
per ton less. The market was at opening on 
Monday, but steadily improved, and closed at the best. 
point—Id. per ton over last week’s closing. quotation. 
Business was done in the morning at 48s. 74d. to 48s. 94d. 
cash and 43s. 10d. to 44s. one month, and at the close there 
were sellers at 43s. 10}d. and buyers at 48s. 9}d. cash. In 


the afternoon 43s. 10d. and 433. 104d. were paid, and the ! jines 


cash and at 44s. 1}d. to 44s. 3d. one month, sellers at the 
close paying the her quotation. In the afternoon 
48s. 1lid. cash and 44s. 1id. one month were accepted, 
and the market closed with buyers at those prices, sellers 
asking jd. more. The warrant market was steady this 
forenoon, when business was done at 43s. 11d. to 44s. cash, 
closing sellers at the latter, and buyers offering 43s. 114d. 
There was a steady market in the afternoon—buyers 
43s. 11d. cash and sellers 44s. A considerable amount of 
business has been done during the week, but still 
there is no disposition on the part of holders to sell to any 
extent. The selling has come in a great measure from 
“bears.” Prices of most brands of makers’ iron are 
lower than they were some ten days ago. Shi iron is 
in moderate request, but there is a want of co: ce in 
the demand being maintained. A small quantity of big 
iron was sent into the public warrant stores last week 

up till Friday night the stock with Messrs. Connal and Co 
was 198,933 tons. Last week’s shipments of pig iron from 
all Scotch ports amounted to 8923 tons, as compared with 
8640 tons in the corresponding week of last year. Three 
blast furnaces have been blown out at Glengarnock Iron 


Works, thus making the num at present in actual 
operation 90, as against 88 for the same time last year. 


The Malleable Iron Trade.—The demand for manufac- 
tured iron continues to be dull, prices are easier, and the 
difficulty in keeping the mills running full time is un- 
c . A notice of a reduction of wages has been given 
to the men employed by the Glasgow Iron Company at the 
Motherwell Iron Works. 


Traction Engines on the Streets in Glasgow.—Certain 
new bye-laws in regard to the steam locomotive traffic on 
the streets of Glasgow have la’ been by the 
town council, a the local authority under the new 
Locomotives Amendment Act. They are the result of a 
petition presented in May last to the magistrates and other 
road authorities of Glasgow, by the Road Steam Engines 
Company, Limited, of Lancefield-street, backed up by the 
earnest representations of many of the leading engineers of 
the district, as to the hardships inflicted upon the harbour 
and engineering traffic by the old regulations issued by the 
town council in 1876. restrictions bore so heavily 
upon a very important branch of harbour and engineering 
work that after two years’ experience of the real damage 
done to the best interesis of the Clyde by the delays so 
caused, the matter was taken up in the form of a memorial 
to the magistrates and road authorities of the district, by 
whom the matter has how been revised in a more liberal 
light, much to the benefit of the engineering trade and the 
connected harbour traffic. 


The Steel Company of Scotland.—The workmen em- 
ployed by the Steel Company of Scotland have had their 
wages reduced this week to the extent of from 5 to 20 per 
cent. A number of the millmen have struck against such 
a large reduction, but it is expected that they will shortly 
resume work on the employers’ terms. 








FOREIGN AND COLONIAL NOTES. 

The Suez Canal.—In the first nine months of this year 
1205 ships passed through the Suez Canal, the amount of 
the transit revenue collected being 932,2691. These figures 
exhibit a decrease of 51 vessels and 59,5961. tolls, as com- 
pared with the corresponding period of 1877. 


Boring for New South Welsh Coal.—The depth attained 
a company which is en; in boring for coal at 
ewington, near Sydney, New South Wales, is 765 ft. 
For the last 20ft. conglomerate has been the stratum 
passed through, and it is said that the indications for coal 
are promising. At Cook’s River another drill boring ma- 
chine is to be set at work in search for coal on the property 
of the Hon. T. Holt, a few miles from Sydney. 


The Auckland Graving Dock.—The new ving dock 
at Auckland, New Zealand, has been sugostdially opened. 
The pumping machinery for this dock was co; by 
Messrs. J. and H. Gwynne, of Hammersmith, and it 
empties the dock in 2} hours, the contract time bei 
3 hours. The engineer of the works was Mr. W. 
Errington. 

Bessemer Converters.— Herr Osann, of Dusseldorf, 
Germany, has patented a carbon lining for Bessemer con- 
verters and open-hearth steel furnaces, with the object of 
rendering possible the use of raw h in S 

horus. Herr Osann contends that the reason why it has 
san impossible to eliminate phosphorus in modern steel 
processes is the acidity o caused by the presence 
oS 5 eee oes, , and that by replacing it by a 
carbon lining a yj is obtained which permits a more com- 
plete elimination of phosphorus. 

Atchison, Topeka, and Santa Fé Railroad.—The first 
train on the Atchinson, Topeka, and Santa Fé Rai 
bas reached Trinidad, Colorada, and it is expected that 
the nye © locomotives will reach Las Vegas, New 
Mexico, a distance of 133 miles soars Se April, 1879. 
No halt will be made at a tunnel, which will have to be 
carried through the Paton Mountains ; but the 
carried by a system of switchbacks over the 
mo ‘" iles, while the tunnel will be but 
to 


in 

branch will be 300 ft. 

he mile, and it will be worked by mountain engines 
specially designed for the purpose. 

Swedish Railways.—At the close of 1877, Sweden had 





10114 miles of State railways, and 2104 miles of private 
, making an aggregate of 3115§ mi Sweden had 





*| Great Northern Telegraph OC .—The number 
despatches forwarded by the ae Northern T 
moni 


Works, and one has been relighted at Gartsherrie Iron | 39 





Omnibuses in Paris.—The Paris Omnibus pee Ae 
decided on re its present carriages with ve of 
a new type. The new omnibuses will be somewhat siwilar 
to tramway cars in their general proportions. 
of 
hb 


3 

as com 0 
1877. 

this 


Company in the first nine 
with 621,934 in the corresponding period 
he revenue collected by the company 
year was:152,3551., showing an increase Bes 
com i ponding period of 1877. It 
be seen that the revenue of the company has scarcely kept 
pace this year with the increase observable in its business. 

The John Cockerill Company.—At the close of June, 
1877, this compauy had 7490 workmen and emptor At 
the close of June, 1878, the corresponding total had risen 
to . ing an increase of 559 men last year, or nearly 
half the red which had to be made during the pre- 
ceding twelve months. The amount Pg in in 
1877.8 was 325,3461., as compared with 324,9601. in 1876-7. 
It will be seen that wages were, upon the whole, reduced 
last year. 

Locomotives for Victoria.—In consequence of the open- 
ing of various new sections in Victoria, A ia, it is ex- 
pected that the Government of that colony will shortly have 
to give out contracts for about 80 additional locomotives. 

The Ohio.—United States engineers are busily at work 
on a damon the Ohio just below Pittsburgh. hun- 
dred men are now at work on the dam, but when the shore 
wall is begun about 1000 men will be omer. The low 
condition of the river for some time enabled the workmen 

with thei 
wall will be 17 ft. high, 8} ft. thick, and 685 ft. " 
dam will slack water up as as the first 
Monongahela, and as far as the Garrison ag were g 
the Allegheny, with a minimum depth of 6 ft. at the t. 
Great benefits will accrue from this source in sa: of 
coal, of transportation, &c. The work is the first attempt 
in the United States to use a dam with movable 
lowered so as to give an uninterrupted channel, w at 
low water the dam can be raised and the locks used to pass 
boats through. 

New Zealand Mountains.—New Zealand has some 
lofty mountain peaks. Mount Cook, in We ee of 
Canterbury, is 13,000 ft. high. Mount , near 
Nelson, is about eee In the province of Peg, 
the loftiest peaks are M Earnslaw, at the head of 


’ 
sien - oan ; and Mount Tutoko, near Martin’s 
ay, b 
The St. Gothard Tunnel.—At the close of August, 1878, 
the St. Gothard Tunnel had been the exten 
of 12,511 yards. About 3400 yards still remain to 
pierced, and this will occupy some 18 or 20 months. 





New Srzam Firz Enoinz ror NorTHampron.— 
The _ Volunteer Fire Bei of le ype fee = just 
uired a ‘* Merrywea' ’ steam engine, con- 
siderable interest was evinced in the public display which 
took place on Tuesday last. Immediately on arrival 
i horses , and after 


of the by train, were 
round town it wag ae So sees. Steam 
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wheeled locomotives, with four wheels cou and these, 
ZIESE’S SELF-ACTING STOP VALVE. sie Lang ts usc Soe sabsuaten Sy eels eee 





Stnce the explosion on board the Thunderer, the Ad- 
miralty have specified the application to boilers con- 
structed for them of self-acting steam valves arranged to 
close in the event of the pressure in the boiler to which 
such a valve is fitted becoming less than that in the 
steam pipe. These self-acting valves, according to their 
present designs, are simple non-return valves, which may 
be jammed down upon their seats by a screw from the 
top. If set free, they lift and fall at each stroke of the 
engines according to the varying pressure in the steam 
pipe, and the noise of a regular platoon fire is kept up 
through the boiler rooms, beginning at the aft end and 
proceeding to the forward. To avoid this and the speedy 
destruction of the seats, the valves in many cases have 
been lifted up during trials by means of washers, &c., 
and their quality as self-acting valves of course entirely 
abolished. 

In theengravingsannexed we show animprovedarrange- 
ment of these valves designed by Mr. R. Ziese, of Kiel. 
In this arrangement the valve is kept up by a spring in its 
working position. To close it a pressure of 5 lb. to 6 lb. per 
square inch on the valve area has to be exerted. A slight 
variation of pressure in the pipe will therefore only make 
the valve vibrate but never throw it down upon its seat, 
But should the boiler upon which the valve is fixed 
become damaged, the pressure in the pipe will imme- 
diametely shut the valve and disconnect the boiler. In 
the same way, if anything should happen to the pipe 
leading from the forward boiler, the valve will be thrown 
to its upper seat, and no steam be allowed to pass from 
the after boilers. If it is desired to disconnect one boiler 
altogether, the loose nut a resting on the gland is shifted 
up to the recess in the guide bracket, and by turning the 
spindle the valve is jammed down upon its seat. The 
arrangement is altogether an exceedingly good one, and 
much superior to that ordinarily employed. 








LOCOMOTIVE FOR THE PARIS, LYONS, 
AND MEDITERRANEAN RAILWAY. 

In our number of the week before last we gave a two- 
page engraving containing, Fig. 1, a side elevation, and 
Fig. 2, a part sectional plan of an eight-wheeled passenger 
engine, constructed by the Paris, Lyons,and Mediterranean 
Railway Company, and shown by them at the Paris Exhi- 
bition. On page 311 of the same number we also published, 
Fig. 8, a front elevation, and, Fig. 4, a back elevation of 
this engine, while this week we complete our series of 
Views of this locomotive by giving on our two-page plate 
a longitudinal section and half plan (Figs. 5 and 6 re- 
pectively), and on page 354 two transverse sections, that 
marked Fig. 7 being taken half on the centre line of the 
leading axle and half through the smokebox, and that 
marked Fig. 8 comprising two half sections taken on the 
centre lines of the trailing and driving axles respectively. 
: We have illustrated this locomotive thus fully because 
it belongs to a type which promises to meet with much 
favour onthe Continent for heavy passenger service, 
and also because it is distinguished by several features 
which are especially characteristic of recent French loco- 
motive practice. In our series of articles on the ‘ Loco- 
motives at the Paris Exhibition” we shall when treating 
of the French section deal with these and other charac- 








teristic features: for the present we propose to content 
ourselves with simply describing the engine we now 
illustrate. 

The locomotive of which we give engravings is one of 
sixty (Noe. 81 to 90) constructed at the Paris and at the 
Oullins Works of the Paris, Lyons, and Mediterranean 
Railway Company, during the years 1877 and 1878, these 
engines being specially intended for working fast and 








heavy passenger trains. On the Paris, Lyons, and 
Mediterranean system the fast passenger traffic has of 
late years grown very considerably, and it not being 
desirable to increase the number of trains an augmentation 
of their weight has necessarily followed. Formerly the 

trains on this line wore worked by Crampton 





passenger 
engines, but in 1867 these had to be replaced by six- 





Fi 








type we now illustrate, these new engines weighing 
44 tons in working order. 

Referring to our engravings, it will be seen that the 
engines have eight wheels, four of which are coupled, 
while there is a pair of carrying wheels at either end. 
The trailing axle is under the firebox, while all the other 
axles are under the barrel of the boiler, the latter being 
extremely long. The cylinders are outside, and are 
19.7 in. in diameter, and the stroke 2 ft. 1.6 in., while the 
coupled wheels being 6 ft. 10.7 in. in diameter, it follows 
that the tractive force amounts to ee 120.1 Ib, 
for each pound of effective pressure per square inch on 
the pistons, The weight on the two pairs of coupled 


wheels is 24 tons 16} cwt., so that the cylinder power is 
somewhat large in proportion to the weight available for 
adhesion, the tractive force c ding to an adhesion 


of one-sixth the weight on the coupled wheels being given 
by a mean effective cylinder pressure of about 77 lb, per 
square inch, We are informed, however, that the ex- 
perience gained with those engines shows that in practice, 
notwithstanding the cylinder capacity, is 
rare, Under ordinary circumstances, at a of about 
45 miles per hour, the engines are worked with the steam 
cut off at from 20 to 25 per cent. of. the stroke, the 
admission only being increased to from 35 to 40 per cent. 
with heavy loads, The following is a statement of the 
loads (exclusive of the weight of the engine and tender 
itself) taken by these engines under different conditions : 

















Weight of Train drawn on the 
Class of Speed in understated Gradients. 
Passenger iles 
yee toncigre 1 in| 1 in| 1 in| 1 in 
n 
Level. | 49, | 200. | 100. | 66.’ 
Direct 31 388 | 259| 187] 109| 67 
Fast 374 277| 189| 187| 78] 45 
Express ... 4h 208 | 145 | 105 57 | 80 














The leading and trailing wheele sre 4 ft. 8.2in. in dia- 
meter and the axles are permitted a lateral movement of 


g. 


0.89 in. in each direction, this being gained by allowing 
a side play of the axle-boxes in their guides to this ex- 
tent. The axle-boxes are given a tendency to maintain 
their central position by the springs taking their bearing 
on inclines, as shown in the transverse sections Figs. 7 
and 8. The total wheel base of the engine being 18 ft. 
4.3 in., some provision of this kind for giving flexibility 
was necessary. 

The wheels are all of the Arbel pattern with spokes of 
elliptical section, and the cou whelle have the ce- 
weights forged solid with 
are not sufficiently —_ ane Sane — tt the iw 
ciprocating parts, their weight suc t 
ars disturbing force due to the counterbalancing of 
the reci: ting parts does not exceed one ton on each 
axle, w pep pyaar may, Fe of 90 kilo- 
metres, or 56 miles, per hour. With the ce-weights 
thus proportioned these engines are found to run very 
steadily. Referring to Figs. 5 and 8 it will be seen that 
the load is transmitted to the Prt eT ee 
a single pair of s each of springs at- 
fecha Lard pha mg the centre of a beam, of which 
the ends enter into slots in plungers which bear upon 
the axle-boxes, The leading and trailing axles have 
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tons ewt. qr. 
11 0 
12 13 3 
122 2 8 
ie 
Total ood . 48 19 0 

The framing of the engine is very substantial, and 
consists of the two main frames, 1.2 in. thick, well stayed 
together transversely, as shown by our engravings, and the 
two short outside frames which we have already referred to 
as carrying the for the trailing axle-boxes. The 
positions and construction of the various cross-stays are 
so clearly shown in our engravings that it will be un- 
nec to refer to them in detail. 

We have said that the cylinders are outside, and their 
arrangement and mode of fixing are clearly shown by 
Figs. 1, 2, and 7. From these views it will be seen that 
the valve chests are above the cylinders, the valve 
faces inclined both transversely and longitudinally. 
The valve gear is of the Gooch stationary link type, and 
it is driven from eccentrics carried by a return crank, as 
shown by Figs. 1,2, and 8. The reversing is effected by 
& screw, as shown in Figs.1 and4. The valve spindle 
guides, and also the brackets for the suspension links, are 
carried by short frames extending from the cylinders to 
the guide bar brackets, as shown in Figs. land 7. The 
pistons are of wrought iron, and are each fitted with two 
east iron rings each in a separate groove. The 
piston rods are of iron, and both they and the valve 
spindles have their stuffing-boxes fitted with metallic 
packing on Duterne’s system. The connecting and 
coupling rods are of iron, and their pattern is shown 
clearly by Figs. land 2, The small ends of the con- 
necting rods, we should mention, are not fitted with ad- 
justeble brasees, but with a solid gun-metal bush only. 
The engine is fitted with Le Chatelier’s counterpressure 
arrangement, the pipes for admitting the mixture of steam 
and water inte the exhaust pipes when the engine is re- 
versed being shown by Figs. 2 and 7. The engine is also 
fitted with a dry sand-box provided with sand valves 
worked from the footplate. 

The construction of the boiler and the arrangement of 
the stays, &c., is clearly shown by Figs. 5, 7, and 8, and 
the chief dimensions are subjoined : 


, hind 
»» trailing wheels ... 


--*. 


ft. in. 
Mean diameter of barrel - 4 0.75 
Thickness of of barrel ... 0 0.57 
Number of ta’ we id 
ée between tube plates 16 2.2 
ide diameter of tubes bs 0 181 
Outside a és 0 2 
Len, of firegrate ; 6 113 
Width ” 108 eas os 8 38 
Height of crown of firebox above grate 
Height of iindinein—— 
crown 
at back R see va sig 2 10.6 
Volume of firebox .. 86.5 cub. ft. 
Inside diameter of chimney ... wn 1 ed 
Hi g surface: Firebox ... wi 96.9 
99 on Ren sestalte) eve 1390 
9 ée Total external 
tube surface ... eee Sas se 1486.9 
area through tubes 2.93 
Bei of Gants det wk 2.12 
area 
Ratio of sectional s through tubes —— 
area 
tofiregratearea ...° «.. 28 Coe 
Ratio of sectional area of chimney to 
firegrate area oe im we «1 10.85 
Number of internal diameters in 
of _ om $96 107.3 
Ww pressure, 128 Ib. per sq, in. 

As will be seen on reference to —_ 1 and 8, the fire- 
box casing is of the Belpaire type, horizontal stays 
between the sides of the casing above the firebox crown 
being of steel, and each perforated by a hole 0.24 in. 


in. diameter throughout its whole length, so that in the 
event of a stay a leak at once shows itself. 
These stays are screwed into the side tes and have a 
nut inside and outside each plate. The vertical stays 
for the firebox crown are also of steel and are similarly 

the hole in each stay being closed at the 


upper end however, and the lower end being left open to 
the firebox. The remaining stays of ae eee 
c and are also perforated, the holes being left open 
at the inner ends ° 


The back plate of the firebox casing is very stiffly 
pos nen Bae ay se: ger stays carried right across 
connected to the plates, as shown in Fig. 1, 


while, in addition, four strong longitudinal stays are 


carried forward from the back plate to brackets rivetted 
to the hind ring of the barrel, as shown in the same view 
The smokebox tube plate is also stiffly stayed by 
transverse plate stays, as shown in Figs. 1 and 8. 

The grate is arranged on the Raymondiére system, as 
shown in Figs. 1 and 5, the bars being of wrought iron and 
steeply inclined, except at the front, where a short movable 
length is provided, this being actuated by levers and screw 
gear, so that it can be readily dropped if desired. The 
firebox is also fitted with Thierry’s smoke-burning appa- 
ratus, consisting of steam jets above the firedoor, as shown. 
The ashpan is fitted with doors at both front and back, and 
where it passes over the trailing axle a shield plate is 
provided, as shown by Fig. 1, this being so arranged that 
a current of air passes between the shield plate and the 
bottom of the ashpan, thus preventing the communication 
of heat to the axle. 

The barrel of the boiler carries a large dome, in which 
is placed the regulator, and on which are mounted the 
safety valves. The dome is closed at the bottom by a 
diaphragm plate, steam collecting pipes passing through 
this plate, and taking steam from the different points 
along the length of the boiler. The regulator has a 
double slide valve, the first movement of the handle open- 
ing a small valve at the back of the mia valve. The 
arrangement is shown in Fig. 1, from which view it will 
also be seen that the supply of steam for the injector (a 
No. 11) is also taken from the dome. Only one injector 
is provided. On the under side of the barrel are placed 
two mud-doors for facilitating the cleaning of the tubes. 

The smokebox is provided with a horizontal screen or 
spark arrester placed just above the level of the tubes. 
The chimney is cylindrical, and the blast nozzle, which 
is variable, as shown, is placed somewhat high. The 
chimney is furnished with a damper at the top. 

The tender belonging to the engine we have been 
describing, has six wheels, and its general arrangement 
is shown by the outline views, which we give on the pre- 
ceding page. It carries 4 tons of coal, and 2244 gallons 
of water, but the capacity of the tank can, if desired, be 
increased to 2640 gallons without interfering with the 
general design of the tender. The frames are double, 
and are well stayed transversely. The draw-gear is rigid 
at both ends, and in each case the buffers are arranged to 
bear against a single spring pivoted in the centre, as in- 
dicated in the plan. 

The wheels are of tho Arbel pattern and are 3 ft. 11} in. 
in diameter, while the wheel base is 11 ft. 1.8 in, the 
centre axle being placed half-way between the two others, 
and being allowed a lateral play of } in. on each side of 
the central position. This side play is obtained by making 
the brass bearings of this axle shorter than ihe axle 
journals, The arrangement of the brake is shown in the 
side elevation on the previous page, the brake being 
applied by a Delpech double screw, the object of which is 
to give a rapid movement to the blocks, until they are 
nearly in contact with the wheels, and a very powerful 
pressure subsequently, The brake-blocks are of wood. 

The form of the tank is shown by our outline views. 

It is provided with two filling holes, these being without 
screens, but screens being provided over the feed valves. 
A tool-box is provided on each side at the front end, and 
another for heavy tools is fixed at the back of the tender 
tank. Above this latter box are two smaller lockers for 
the men’s clothes, &c., one being for the driver, and the 
other for the fireman. On the right-hand side the tender 
carries a bell for the communication from the guard, 
We have now described the engine shown by our illus- 
tration, and, as we have already stated, we shall have 
more to say about it hereafter when dealing generally 
with the locomotives in the French Section. In conclu- 
sion we may add that the workmanship of the engine ex- 
hibited is excellent. 





ASBESTOS. 
Tue peculiar nature of. asbestos, and its distinguishing 
characteristics, are so well known, that we need not here 
do more than observe that asbestos is an incombustible 
fibrous mineral, and is often ranked among the varieties 
of hornblende. It is found in considerable quantities in 
various parts of the world, including England and Scot- 
land, and derives its name from its nature, asbestos in 
the Greek signifying incombustibility. The ancients 
were well acquainted with this special property of 
asbestos, and used to weave its fibres into a fire-resisting 
cloth, They also made it into wicks for the lamps of 
their temples, and in the present day it is used for a 
similar purpose in Greenland, where it is obtained. The 
ancients also wove it into shrouds, in which they wrapped 
the bodies of their illustrious dead before placing them 
on the funeral pile, in order that their ashes might not 
mix with those of the wood. In 1702 an asbestos shroud 
containing ashes and burnt bones was discovered in the 
Vatican at Rome. In modern times the applications of 
asbestos to industrial purposes are of a widely different 
character. It is now largely manufactured into packing 
for the stuffing-boxes of steam engine piston rods and 
valve spindles, for which purposes it has been in use for 
a considerable time with satisfactory results, being found 
very durable and self-lubricating. Another form into 
which this mineral is manufactured is that of jointing. 
The material for this p is first made into sheets of 





any desired thickness, from which the joints are cut to 


suit the faces to which they are to be applied. This 
application is a very important one; for ce, in 
flanges of large diameters where a good joint can be made 
with a thin layer of asbestos at a merely nominal cost. 
Another application of asbestos is that of boiler covering, 
for which purpose only a thin coat is necessary, asbestos 
being an excellent non-conductor of caloric. As with 
the ancients so with the moderns, irrespective of the 
Greenlanders—lamp wicks are also made from it, For 
these various purposes different qualities of asbestos are 
used, for there are a great many varieties of this mineral. 
These are all specially prepared, and the various manu- 
factures we have indicated are carried out by the 
Patent Asbestos Manufacture Company, of Glasgow. 
Hitherto this company has laboured under the disad- 
vantage of having to contend with a very inadequate and 
irregular supply of the raw material. They have now, 
however, sec a large and regular supply, and with 
extended premises and machinery, are able to turn 
out their products in increased quantity and improved 
quality. 


NOTES FROM THE SOUTH-WEST. 

The Electric Light.—In the Exeter Town Council, on 
Wednesday, the possibility of the adoption of the electric 
light was discussed, on a report relating to the local gas 
works. The council have nezotiating for the pur- 
chase of these works ; but it was mentioned that the con- 
sent of the ratepayers would be weeny to the raising of 
money for the purpose on the security of the rates, and it 
was doubted whether, under existing circumstances, the 
citizens would give their consent. The feeling of a portion 
of the council was against pr tome any further with the 
matter ; but others, who are shareholders in the works, 
thought that it would be a breach of faith if the council 
drew back from the negotiations into which they had en- 
tered. A committee was appointed to sit with the gas 
committee pending the result of the negotiations. 


A Miners’ Fund.—On Friday, at a s meeting of 
the Monmonthshire and South Wales Collieries Associa- 
tion at Cardiff, it was resolved that a permanent fund for 
the relief of miners should be immediately organised, and 
a committee was appointed to confer with the men on the 
matter. 

Briton Ferry.—At Briton Ferry there is no sign of im- 
provement in the iron works, which are still being worked 
on a limited scale. The tin works and foundry are kept 
fairly working. Messrs. Formby’s pipe works show signs 
of activity ; additional machinery is being fitted up, and a 
considerable increase of work is turned out. 

Water Supply of Dawlish.—A report of Mr. Appleton, 
C.E., of Torquay, on the proposed water supply of Daw- 
lish, is under the consideration of the Water Supply Com- 
mittee of ’ —_ ang It does - — . me 
suffici the supply from a repo . E. es, 
C.E., surveyor to the Board. 


Five New Gunboats.—The Admiralty have decided upon 
the use of steel in the construction of five new gunboats, to 
be built at Pembroke Dockyard. Two will be of 250 tons- 
and 168 horse power, mages By ~ heavy These 
will be called the Bouncer and the Insolent. The remain- 
ing three will be of 455 tons and 360 horse power, and will 
carry four guns. Two of these will be named the Bullfrog 
and the Cockchafer. 

Landslip at Devonport.—In consequence of a recent 
landslip, the Admiralty have issued orders to the effect 
that no more vessels are to be placed in No. 4, or the north 
dock at Devonport Dockyard until further orders. 


NOTES FRUM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Trials of a Tramway Engine in Shefield.—A series 
in’ i experiments were on Tuesday made at 
Sheffield on the tramways with a tram engine built by the 
i ine Company, of Wincsbank. There was a 
large attendance of , railway directors, and others. 
The engine looked like a half-sized car, excepting that it 
was surmounted bya funnel. It is very pow , and can 
attain a high rate of speed. It exhibited some defects as to 
noise, which can ke altered, and the engineers present 
declared it to be well suited for the work it is intended to 
fulfil. The weight of the engine is about 7} tons. 


Seasonable.—As a result of the recent catastrophe in a 
Liverpool theatre, the Scarborough Town Council has 
adopted a recommendation that the authorities of places of 
worship and public buildings in borough should be con- 
ferred with as to the importance of seeing that they have 
in cases of emergency, sufficient means of ingress and 











egress. 
New Water Works at Thirsk.—The rate of Thirsk 
have sanctioned the application which is made by a 


company in that town to the Board of Trade for a provi- 
sional order for powers to construct works there. The 
water will have to be conveyed a distance of six miles 
to the town. The reservoir will be at Boltby. The 
‘* becks’’ from which the supply will be obtained are Hope 
Beck and the North Wood , and these will ape about 
700,000 ews § The water is said to be of 

= - only 2 deg. of hardness. There will be a 
fall of about ft., and a pressure of 200 Ib. to the square 


Goole.—The ratepayers of Goole, eiauah the town is 
badly — with water, have resolved that “it is inex- 
ient water works should be erected by the 





with the public_money, and it is desirable that the 
water works scheme, ‘with its risk of loss and profit, 
be left to a private company.” 
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AND MEDITERRANEAN RAILWAY, AT THE PARIS EXHIBITION. 
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Description, see Page 355.) 
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THE INSTITUTION. 

Ir is now about a year and a half since the 
members of the Institution of Civil Engineers were 
called upon to consider a scheme for forming a new 
class of ‘‘ associate members”—a class which was to 
embrace those Associates who were really engineers, 
and whom it was desired to separate from others 
bearing the same title, but who were not connected 
with the profession. In dealing with this matter at 
the time we pointed out* the grave objections which 
existed to the introduction of such a new class, an 
we at the same time showed, by reference to the terms 
of the Charter, that the engineers in the existing class 
of Associates had by the action of the successive 
Councils been deprived of rights and privileges which 
were clearly their due, and that they occupied a posi- 
tion which was entirely inconsistent with that contem- 
plated in the original regulations of the Institution. 
At the special meeting convened to consider the ques- 
tion of the new class, the proposal was met with a 
ng ul opposition, and it was ultimately abandoned 

y the Council, a resolution proposed on their behalf 
by Mr. Fowler, to the effect ‘‘ That in the opinion of 
this meeting it is not desirable at present to create 
apy new class of members ; but that it is desirable 
that those Associates who are qualified for member- 
ship should take the requisite steps for their 
transfer,” being carried unanimously. 

As a result of this meeting a larger number than 
usual of transfers from the Associate to the Member 
class took place; but these transfers, although they 
acted to some extent as a palliative, by no means re- 
moved the grievances under which the Associate class 
suffered, and in November last we had occa- 
sion to review the whole subject, and to point out the 
necessity for a thorough reform in the manner of 
conducting the affairs of the Institution so far as 
the election of Members and of the governing body 
was concerned, At the same time we again drew 
attention to the fact that Associates were by the 


d| future additions to the roll o 


had illegally been reserved to the so-called 
‘** Member” class only, while we further stated* our 
belief that it would: ‘“‘be found necessary to 
“ revert strictly to the original spirit and meaning 
‘‘ of the Charter; to admit as members all en- 
“« gineers qualified by the letter of the bye-law, and 
‘ thereby transferring the majority of Associates to 
“the member class, but leaving all true Associates 
* as at pms, and recruiting them in the future 
“ only by persons connected with the profession 
‘¢ more or less intimately,” 

That we were thoroughly. justified in the 
opinions thus onpaeanes is amply proved by a 
‘‘ statement” which has just been issued to the 
Members and Associates by the Council—a statement 
which together with a number of alterations in the 
bye-laws to which it forms a prelude, is to be con- 
sidered at a special meeting convened for Tuesda 
next the 5th inst. at 2.30 p.m. ‘In this ‘‘ statement” 
the Council say: ‘‘ Doubts having been expressed as 
‘‘ to the legal position of the Associates of the In- 
‘¢ stitution, who both before and since the grant of 
‘‘the Charter have been regarded as a separate 
‘¢ class from that of the Members, and as a class 
‘* having limited privileges, a case was prepared and 
‘* was submitted to Counsel. This has resulted in 
‘¢ the expression of an opinion, that the Associates 
‘‘ (and also the Honorary Members) having been 
“elected into the Institution and borne on its 
‘¢ register, are entitled to enjoy, and should always 
‘* have enjoyed, the full corporate rights given by 
‘¢ the Charter to Members, By this opinion certain 
‘““of the Bye-Laws have been declared to be in- 
‘¢ valid. Counsel have further stated that they re- 
‘¢ gard some of the Bye-Laws as inconsistent with 
*‘ the Charter, and that unless a new Charter be 
‘‘ obtained, it is absolutely necessary to re-frame 
‘‘ the Bye-Laws, if it is desired to observe the con- 
‘« ditions of the Charter.” The Council then go on 


to state that they have not considered it desirable to | ( 


apply to the Crown for an amended or supple- 
mentary Charter, and that they have, therefore, re- 
framed the Bye-Laws and that they propose to 
introduce certain changes which they duly place 
before the members. 

Some of the changes thus pro by the Council 
are most important ones, involving grave issues to 
those connected with the Institution, and it is 
earnestly to be hoped that they may be thoroughly 
discussed at the ensuing meeting, and that they 
may not be accepted by the members unless it can 
be most clearly shown—which we very greatly 
doubt—that they are calculated to benefit the body 
asa whole, From the “statement” of the Council 
we learn that it is proposed “‘ in future to designate 
‘* the persons a/ready on the ~~ 4 the Institu- 
“tion by four titles, viz,: ior Members (or 
‘* Fellows), Members, Associates, and Honorary 
‘‘ Members,” while they add that these will be 
merely titular distinctions, all the persons holding 
them having equal corporate — es. As regards 

the itution, they 
go on to propose that all duly trained and practising 
civil engineers who are upwards.of twenty-five 
ears of age shall be elegible for candidature to the 
ember class, while. they add, that: ‘As it is 
‘* obviously undesirable that persons who are not 
‘“« Civil Engineers should continue to be placed on the 
‘* register of the Institution as entitled to full 
¢s seperate rights, it is recommended that hence- 
** forth only civil engineers should be elected into 
‘the Institution, or should be borne upon the 
‘* register, Inasmuch, however, as it would be un- 
‘desirable that the co-operation of persons other 
‘ than Civil Engineers should be lost to the Institu- 
‘ tion, it is suggested that there should in future be 
‘* attached to the Institution three classes, namely ; 
‘* Associates (to be called as long as may be necessary 
‘* ‘New’ Associates), New Hon embers and 
‘« Students, who being recommen as complyi 
‘* with certain conditions prescribed by the new Bye- 
‘* Laws, may be admitted by the Council to enjoy 
“ limited privileges, provided that none of suc 
“ privileges are in any sense or way corporate rights 
“* or privileges.” We may say at once that we entirely 
agree with the views of the Council as to the 
desirability of the Associates, Honorary Members, 
and Students of the future not being made Members 
of the body corporate, and on this point, therefore, 
we shall at present have nothing to say. To the 
proposed new classification of the corporate body, 





* Vide ENGINEERING, vol. xxiii., pages 231 and 309. 





* Vide ENGINEERING, vol. xxiv., page 419. 





Let us first examine the status and constitution 
of the new classes, as defined by the Council’s 
‘‘ statement” and the proposed new Bye-Laws. 
Turning to these documents, we find that the pro- 
posed new class of ‘‘ Senior Members” or ‘‘ Fellows” 
is to be made up, first, of all existing Members who 
have held that rank for seven years and upwards, 


and who may not object to the extra fees, the 


yment of which it is pro: shall be one of the 
isti ing honours of the higher class; second, 
of other exi Members who be-drafted into 
the class of Fellows as they attain to their seven 
years’ membership, and who shall be willing to be 
so transferred ; and, third, of future condidates for 
transfer who shall satisfy certain conditions and meet 
with the approval of the Council, The conditions 
set forth in the Bye-Laws are that the candidate for 
transfer shall have been at least seven years a Member, 
that he shall be more than thirty-five years of age, 
that he shall have practised for at least seven years as 
an engineer ry. eying for the design and execution 
of works, and that his proposal for transfer shall be 
subscribed to by at least ten rate members, 
As the proposed Bye-Laws are w however, the 
fulfilment of all these conditions by no means insures 
the transfer of the candidate, it being left to the 
option of the Council to accept the proposal, or to 
reject it with or without reasons—a most unsatisfac- 
tory provision, 

tesa te the car yess can, Tia ree the 

ropose es, WO consist: first, of existing 
leases of less than seven years’ standing, who 
would retain their present title pending their exalt- 
ation into the class of ‘“ Fellows ;” second, of all 
existing Associates who are civil engineers, and who 
may desire to be transferred into the class of Mem- 
bers; and, third, of such new Members as may 
from time to time be elected. 

Lastly, the ‘‘ Associates” and ‘‘ Honorary Members’’ 
as distinguished from the ‘‘ New Associates” and 
‘* New Honorary Members’’) will consist of existing 
Associates not elegible for transfer to membership, 
and of existin ange gp Poesy: 

That the scheme of thus foreshadowed is 
open to very grave objections will, we think, be 
sufficiently obvious to all who have studied the 
subject. As we have already pointed out it is but 
a year and a half since the members of the Institu- 
tion at a meeting specially convened to consider the 
question, unanimously voted against the creation of 
a new class which should have the effect of dividing 
the Members into bars. Sears, yet here we find the 
Council advocating a scheme which is in every way 
as Objectionable as their rejected proposal of last 
a and for the same reasons. At the date of the 

t list issued, the Institution had on its register 
1071 Members, of whom 618 had been Members 
for seven years and upwards, leaving 453 who had 
held that title for a shorter period. To this 453 
existing Members who would retain that. title 
under the new rules, must be added over 1300 other 
Members, who under those rules would probably be 
transferred from the Associate class, den a total 
of say 1750, or practically about the same number 
as exist a t class of Associates, If me 
proposed Bye- Laws were accepted we should 
fer have about 600 rs raised above their 
colleagues, not on account any special - 
fessional qualifications they may ~ a 
them, indeed, having ceased to practise as 
—but simply because they have belonged for seven 
years to that class in the Institution which happens 
not to have been deprived of its legal rights by the 
Council, That the permeniens S60 existing Members 
should, together with the 1300 new members trans- 
ferred from the present Associate class, calml 
submit to be thus suddenly relegated to a pres 
class grade is scarcely to be expected, and we shall 
be tly surprised if such a t infringement 
of the rights of membership should ever be sanctioned, 

It is true that the scheme provides for the transfer 
of all existing Members to the rank of “ Fellow” 
as they attain to seven years’ membership ; but this 
is a very poor compensation for the majority, One 
of the outcomes of the discussion w took place 
a year and a half ago was the tacit admission on the 
part of the Council that the Associate class then 
contained—and we add that it now contains— 
numbers of men who were by their professional 
ei in every way entitled to the rank of Mem- 

, and the result was (as we have Sonne See 
a large number of transfers to the Member class. 
But now that the persons so transferred have attained 
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the position which is their due, itis proposed to again 
relegate them for a period of six years or upwards 
to a secondary class, and thus to at once -_ 
them of the benefits they have so tardily earned. 

It will no doubt be —— on the part of the 
Council and their friends that under the pro 
new regulations the Members will hold the same 
rank as at present, and that the creation of the 
Fellowship class has not reduced the value of the 
title of Member, but has merely provided a still higher 
rank to which all existing Members may at some time 
or other attain. ‘This argument, however, is an utterly 
untenable one, and for obvious reasons. Had it been 
proposed to constitute a limited class of ‘* Fellows” 
into which Members might be elected by the general 
votes of their colleagues, and on account of their high 
scientific attainments or prominent position in the 
profession, then it might justifiably have been urged 
that the constitution of such a class would not de- 
preciate the title of ‘‘ Member.” But the class of 
‘ Fellows” according to the proposed scheme is some- 
thing very different to this, It is a classinto which, 
as we have already explained, more than half the 
existing members will be at onee transferred and to 
which other existing members are entitled to be trans. 
ferred as they become sufficiently old subscribers, and 
to sappose that a class so constituted could ever hold 
a higher position either in the eyes of the public or 
of the profession than that of ‘‘ Members” now does, 
is to suppose something for which there is no 
just foundation. There is in fact no escape from 
the conclasion that if the new class be formed the 
title of “* Fellow” will simply take the rank which 
that of ‘* Member” now holds, while that of ‘‘ Mem- 
ber” will be relegated to a secondary position, but 
little removed from the present rank of Associate. 

Next let us consider the bearing of the proposed 
new rules on the existing Associates, whom it is 

posed to transfer (on application) into the 
ember class. We have said that this class includes 
many men who are in every way entitled to the 
ition of members, but ‘whose transfer into the 
ember class has been prevented by the perversion 
of the spirit of the original Charter by the Council. 
‘These men—probably over two-thirds of the Asso- 
ciates—it is proposed under the new regulations 
to make into Members on application, but as we 
have already shown the transfer will really be only a 
change of title, and not one of rank. It is true that 
they will, under the proposed new scheme, be 
separated from those who are not engineers, but 
who formerly bore the same title; but the process 
may more truly be regarded as a lowering of 
the position of the non-professional Associates 
than as an advancement of those transferred to 
the Member class. Under the existing réyime, 
an Associate when he is transferred to the Member 
class attains at once to the first rank the In- 
stitution can afford, while, moreover, he is eligible 
for this transfer at any time that he may have 
fulfilled the conditions for membership. Under 
the new lations, on the other hand, his transfer 
only raises him into the second rank, and according 
to the new Bye-Laws he is bound to remain in that 
second rank at least seven years before he is even 
eligible for further advancement, and this notwith- 
standing any eminence he may attain in his profes- 
sion. Such a condition is monstrous. 

There is, moreover, another point of view from 
which the creation of the proposed new class is most 
objectionable, and that is as re s its bearing on 
the election of new members. There are still, both 
at home and abroad, a large number of engineers of 
greater or less eminence in their profession, whose 
names are not yet borne on the register of the Insti- 
tution, but of whom a considerable proportion might 
be expected in due course to join that body as Mem- 
bers under the existing classification. Under the 
pre scheme the accession to the roll of the 

nstitution of any engineer of eminence is practi- 
cally forbidden. It is true that such an engineer 
might join the Institution as a ‘‘ Member” under 
the new regulation, but a man holding a high 
ition in his profession would object—and a. 
bly—to be elected into a class which would be 
secondary to that of ‘‘ Fellows” containing men of 
lower professional standing than himself, and hence 
he would naturally remain aloof from the Institution 
altogether. For the direct election of a man, however 
eminent, into the class of Fellows, no provision 
whatever has been made in the new scheme, its 
framers appearing to think that old age and seven 


years Members’ subscription to the Institution, are 
qualifications of far greater weight than any scien- 
tific eminence or professional ability. 





Altogether, from whatever aspect we regard 
it, the new scheme of: classification is open to 
condemnation, and it can only be regarded as an 
effort on the part of some of the “ elder brethren” 
of the Institution to obtain for themselves a certain 
exaltation above their fellow Members—an exalta- 
tion utterly unwarrantable and most unfair to the 
other members of the corporate body. As we have 
stated on former occasions, we are ourselves strongly 
opposed to the idea of separating the Members of 
a body like the Institution into two grades, butif in 
contradiction to the conclusion formerly arrived at 
it is now decided that such division is advisable, 
at least let the ae have some professional 
signification. We — suggested that if a class 
of “Fellows” was really considered desirable, the 
title might be limited to Members who had served 
on the Council, and who might be considered to 
have been elected by their fellow Members as re- 
presentatives of the profession to which they be- 
longed. Taking into account, however, the now ac- 
knowledged irregularities perpetrated by the Council 
of the Institution during late years, we would strongly 
advise them for the present to discard all notions 
of founding a superior class, and to confine them- 
selves to setting their house in order and to earnestly 
carrying out the real spirit of the Charter. When 
such of the existing Associates as are entitled to the 
rank of Member have been duly transferred, and 
things have properly settled down into working 
order under amended Bye-Laws, it will be quite 
time enough to consider the introduction of a new 
and superior class. 

In conclusion we may say a few words as to the 
arrangements for the election of the Council as 
they at present exist, and as they are stil] set forth 
in the new Bye-Laws. It is there provided 
that every balloting list for Council shall contain at 
least twenty-nine names (the number to be elected 
being twenty), these names being selected by the 
Council for the time being, each member being also 
at liberty to erase any name from the list and sub- 
stitute that of another eligible member. At first 
sight this may appear a very fair arrangement, but 
in reality it is open to serious objection. In the 
first place it may be remarked that the right pos- 
sessed by any member of erasing a name and sub- 
stituting another is of no practical value. The elec- 
tion of any person whose name is not on the Council’s 
list has never yet taken place, and is most unlikely 
to be effected by such means ; in fact it could only 
be secured by previously concerted action amongst 
a number of members. On the other hand, 
the Council, by including in their list eight or 
nine names of men not likely to meet with support, 
can practically secure a vast majority of votes for 
such of their nominees as they favour, The remedy 
for this would be that the Council should be re- 
quired to include in the balloting list issued by 
them the names of all members duly nominated 
to them as candidates for the position of Members 
of Council, this nomination to be subscribed to by, 
say, ten members, and forwarded to the secretary 
at least a fortnight previous to the date at which the 
list had to be issued. ‘To such a proposal no valid 
objection can, we think, be raised, and if carried 
out, it would, we are certain, bring forth good 
fruit by giving facilities for infusing into the 
managing body of the Institution that new blood 
which it so urgently requires. We trust that this, 
with the various other important points we have 
mentioned, will receive the earnest attention of the 
members at next Tuesday's meeting. 








LONDON WATER COMPANIES. 

One of the most remarkable features of the pre- 
sent day is that presented by the immense amount 
of capital invested in companies involving the ap- 
plications of science. Taking only the quotations 
of the London Stock Exchange, and including rail- 
ways, canals, gas, and water shares, it would be an 
exceedingly low estimate to fix the total capital so 
invested at 1,000,000,000/. But to this enormous 
amount has to be added foreign investments of a 
similar class. Fifty years ago the value of such in- 
vestments probably did not exceed one million 
sterling. 

In the present disturbed condition of financial 
affairs, it is pleasing to allude to a class of securities 
which seem to have been little influenced by ex- 
ternal causes. While the shares of gas companies 
have been the subject of enormous fluctuation, the 
water companies seem to have been in a compara- 
tively placid condition, Like the fluid they supply 








they appear to maintain a constant level, at least so 
far as those connected with the metropolis are con- 
cerned. The following abstract is derived from a 
Parliamentary paper ordered to be printed by the 
House of Commons, at the conclusion of last ses- 
sion, and brought up to the dates named. It will 
be seen that the -yearly and other periodical 
accounts vary in respect to date. But in regard to 
that, and the sequence of the companies, we have 
adopted the plan used in the official document. 

e Chelsea Water Works first appears. On March 
31, 1878, the total paid up capital was 1,156,260/., 
out of an amount of 1,268,750/. authorised. The 
revenue for the half-year ending at that date was 
from water rents alone 46,398/., but with previous 
balance and other items the total was 47,044/. On 
the side of expenditure 11,917/. was charged for 
maintenance, and 3930/. for management. A sum 
of 29,196/. passed to dividend and interest accounts, 
leaving a forward balance of 2000/. According to 
the auditor a sum of 48,362/. was available for the 
payment of dividend on the ordinary capital stock 
of the company, amounting to 615,600/. on May 
24, 1878. 

Next in order is the East London Water Works. 
By account rendered for the half-year ending De- 
cember 25, 1877, it appears that the total paid-u 
capital was 1,955,560/. out of 2,020,000/. authorised, 
but by the addition of premiums the actually avail- 
able capital was 1,962,290/., of which 1,942,137/. 
had been expended. The total of water rents re- 
ceived for the half-year was 104,809/., but with 
balance and other items the total income was 
106,9037. The cost of maintenance was 32,067/., 
and of management 7589/. An amount of 62,7477. 
was carried to dividend and interest accounts with 
a forward balance of 4500/. The auditor certified 
that the sum of 80,085/. was available for the pay- 
ment of dividends on the capital shares or stocks of 
the company, amounting to 1,625,560/. 

The Grand Junction Water Works account gives 
the following facts for the half-year ending 
March 31, 1878. ‘Total capital paid up 1,209,485/. ; 
authorised 1,250,000/. Capital actually expended 
1,175,4912, leaving a balance of 34,175/., includ- 
ing premium, &c., to make up 1,209,666 really 
available. ‘The cost of maintenance was 18,292/., 
and of management 4541/. The sum of 40,790/. 
was carried to dividend and interest account, leav- 
ing a forward balance of 2500/. The auditor 
certifies that the sum of 35,962/. was available for 
the payment of dividend on 976,785/., the share 
capital of the company. 

The accounts of the Kent Water Works for the 
half-year shows at December 31, 1877, a total paid- 
up capital of 585,655/. out of 868,000/. authorised. 
But to this must be added loans at from 4 to 4} per 
cent, value 42,000/. out of 82,000/. authorised. ‘The 
actual expenditur of capital was 638,500/., leaving 
a balance of 17,(56 available. ‘The water rents 
amounted to 43,09_/., and with balance and other 
receipts, the revenue for the half-year was 45,8917. 
The cost of maintenance was 9311/., and of manage- 
ment 3195/., leaving a balance of 28,078/. to be 
carried to dividend and interest accounts, and a 
forward balance of 4000/. The auditor certifies 
that a sum of 46,942/. was available for the pay- 
ment of dividends on the capital sum of 585,655/. 

In regard to the Lambeth Water Works, it appears 
that for the half-year ending March 31, 1878, the 
paid-up capital was 1,315,240/., and the authorised 
amount was 1,559,500/. The total expenditure 
seems to be 1,325,660/., leaving an apparent debit 
of 4355/. The cost of maintenance was 20,708/., 
and of management 4302/., leaving an amount of 
39,3037. for dividend and interest account, and a 
forward balance of 4400/. In this case the auditor 
certifies that a sum of 37,365/. was available for 
dividend on the share capital amounting to 
1,108,038/. 

The most interesting accounts are of course those 
of the New River Company, and here perhaps it 
may be as well to quote their own version as regards 
capital given for the half-year ending December 31, 
1877. It is as follows: 

The New River Company’s shares, as established by 
charter, are freehold, and are divi into moieties ; one 
moiety, or 36 parts, being held by the incorporated ‘‘ Ad- 
venturers,’’ the other moiety, or 36 parts, being originally 
held by King James I., and subsequently by persons now 
called King’s Shareholders, who are not incorporated with 
the “‘ Adventurers.” Both these moieties are again sub- 
divided, and held by numerous persons, and being real 
estate, are subject to entail and to trusts for minors. By 
this company’s Act of 1852 the amount “‘expended”’ by the 
company in their works ‘‘ then in existence” was declared 
to be 1,519,9581. and upwards, and the capital of the com- 
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pany was deemed to be 1,519,9581. This Act did not, how- 
ever, create shares or a share capital, or alter or affect the 
nature, rights, or status of the property as existing under 
their charter, the rights under which charter are, by the 
same Act, expressly reserved. This Act authori the 
taking of certain lands for special improvements in their 
then existing works ; and the company were by that and by 
subsequent Acts in the years 1854 and 1857, authorised to 
raise on bond or debenture stock 1,000,0001. for special 
improvements and for their ‘‘ general purposes.”” The 
amount of this bond debt, as it existed on the 3lst 
December, 1877, is here set forth : 


£ 
Bonds at 4 percent. ... abe pe 23,600 
Debenture stock at the same period, at 
4 per cent. Ss oe bes .. 927,993 
£951,593 


By ‘‘ The New River Company’s Act, 1866,’ the com- 
any were enabled to create a new description of shares, 
} wae Bat to be personal estate, to the amount of 500,000I., 
for their general purposes. The amount of these new 
on existing on the 3lst December, 1877, is here 


set forth : 
500 fully paid (1001.) £500,000 


The dividend on these new sbares is to be pari passu 
with that paid to the proprietors of the original shares of 
the company. 

Taking the accounts as actually stated for the half- 
year ending December 31, 1877, it appears that the 
total capital amounted as expended to 2,980,214/., 
leaving a debit of 8663/. For the half-year the cost 
of maintenance was 49,869/.,of management 14,967/., 
giving a balance of 122,650/. for dividend and 
interest accounts, and a forward balance of 11,000/. 
The auditor certifies that 234,100/. was available for 
the payment of dividends on the capital stock or 
shares of the company, amounting to 2,019,958/. 

The accounts of the Southwark and Vauxhall 
Company are made up to March 31, 1878. They 
show a total capital paid up of 1,789,981/. out of 
an authorised one of 2,000,000/. The total ex- 
rag of capital was 1,759,862/., leaving a 

alance in favour of 30,5427. The charge of mainte- 
nance for the half-year was 33,5117, of manage. 
ment 4567/., giving 39,402/. for dividend and interest 
accounts, and a forward balance of 4000/. 

Last in the list of these companies is the West 
Middlesex. Theaccounts are made up to March 30, 
1878. The total paid-up oy was 985,648/., 
against 1,355,066/. authorised. ‘The capital expended 
was 962,8)7/. The cost of maintenance for the 
half-year was 18,786/., of management, 6295/., 
leaving an amount of 5],308/. available for dividend 
and interest, and 4800/, as.a forward balance. 
The anditor certifies that a sum of 102,720/. was 
available for the payment of dividends on the 
capital sum of 919,453/. 

Such is an analysis of the financial position of the 
London water companies according to the last 
issued Government returns, The shareholders may 
congratulate themselves on the possession of such a 
valuable property. Water we must have, while the 
question of gas is to some extent optional. There is 
little doubt but the value of water shares will 
gradually increase, and this will perhaps be still 
further stimulated for a rise owing to the determi- 
nation of the City and the Metropolitan Board to 
attempt the right of purchase during the next 
session of Parliament, We may here state that 
during the past year the companies have largely 
exerted themselves to provide a constant supply in 
each of their districts, and have also improved their 
storage and filtering powers. 








THE TERRENOIRE WORKS. 

Ir will be remembered that in our reports of the 
late meeting of the Iron and Steel Institute, at 
Paris, we stated that the last two days of the 
gathering were devoted by many of the members 
to three alternative excursions, namely, one to 
Creusét, one to the Hayange district, and one to 
the works of Terrenoire and St. Chamond. Of the 
visit to Creusét we have already spoken, and we 
have now to deal with that to Terrenoire. 

The ‘Compagnie des Fonderies et Forges de 
Terrenoire la Voulte et Besseges” has extensive 
works at Terrenoire, near St, Etienne, and in 
the two other towns mentioned, which are further 
south, these works being especially interesting by 
reason of there having been developed in them 
several important processes in the iron and steel 
manufacture. Among these are the production of 
rich ferro-manganese at an early day, and later 
the production of ferro-silicium and ferro-chro- 
mium, Two other important modifications of the 
steel manufacture inaugurated here also deserve 
special mention, the fir.t of these being the pro- 





duction of phosphoric steel, and the second the 


manufacture of the steel castings without blow-| slag 


holes, for the production of which the Terrenoire 
Works have of late become celebrated. Of both 
these departments of steel manufacture, it is de- 
sirable that we should say a few words before 
speaking of the Terrenoire Works themselves. 

Phosphoric steel—or steel in which the amount 
of the phosphorus usually exceeds that of the carbon 
—has been produced in pretty large quantities for 
half a dozen years, and is now manufactured at Terre- 
noire at the rate of some 30,000 tons a year, it being 
made chiefly into rails, The early phosphoric steels 
contained about 0.28 per cent. of phosphorus, 0,12 to 
0.15 per cent. of carbon, and from three-fourths to 
one percent. of manganese, Suchsteel gave a tenacity 
of about 72,000 lb. to the square inch, and an elonga- 
tion of about 20 per cent. before fracture. It was 
a little too high in phosphorus to stand the 
cold bending and shocks which good rails re- 
quire, so that in the later manufacture the 
amount of phosphorus has been reduced to about 
0.20 per cent. and the carbon slightly increased. 

Within the last year, we may here remark, the 
manufacture of phosphorus steel has also been largely 
carried on at several works in Great Britain; and 
when the carbon is as low as 0.10 per cent., and the 
phosphorus 0.20 per cent., and the manganese 0.60 
to 0.75 per cent., a very suitable steel for rails is 
made; a steel suitable, indeed, for many finer 
purposes. ‘The peculiarity of phosphorus steel, as 
developed also by experiments in America, is its 
very high elastic limit, with about an average 
tenacity and also a very low ductility. With phos- 
phorus about 0.30 per cent. and carbon 0.20 per 
cent., an elastic limit of 22 tons was got out of 
steel, whose tenacity was only 34 tons per square inch, 
Phosphoric steel can obviously be made quite 
cheaply out of about one-third fair Bessemer pig 
iron and two-thirds old iron rails of the most 
miscellaneous quality. 

The other important modification of the steel 
manufacture to which we have alluded has 
been practised regularly at Terrenoire for four 
or five years, and has been the subject of experi- 
ment for ten years or more, It is the making of 
sound and strong steel castings. It has long been 
known that silicon tends to prevent the formation 
of blow holes in steel castings, and the theory of its 
action may be stated as follows. Blow holes are 
known to be filled with carbonic oxide presumably 
produced by the reaction of oxide of iron on the 
carbon present; but when silicon is present it de- 
composes the carbonic oxide by taking up its oxygen. 
The carbon eet free is dissolved in the metal and 
the silica is fused throughout it. This silica combines 
with the iron, forming silicate of iron, which, being 
but slightly fluid, remains in the metal, preventing the 
homogeneity of the latter, and making it both red 
short and cold short. As the metal is more or less 
oxidised during its manufacture the foregoing reac- 
tions will accordingly vary more or less in degree, 
and consequently the product will vary in composi- 
tion and quality, so that while the mere addition of 
silicon to the metal may prevent blow-holes, the 
product will not be strong and uniform, 


to the bath until the proper colour is restored to the 


When the softening materials are melted and 
the metal tests (to be further described) show that 
the bath is ready for the final additions, the dark 
co!our of the slag should show .that only a tface 
of manganese is left in the bath. If eithera —_ 
quantity of manganese, or a large quantiy of oxide 
of iron were in the bath at this stage, there would 
be no means of determining the required quantity 
of the final additions, but when the bath is nearly 
free from both these substances, the final additions 
can be made in the right quantity to perform thir 
required functions, Metal tests are also taken 
during the operation by hammering a test ingot and 
bending it cold. 

With regard to the final additions we have 
already specified the manner in which silicon pre- 
vents Listraaies: and the fact that after the addi- 
tion of silicon, a slag, chiefly of silicate of iron, 
remains mixed with the bath. Manganese is added, 
partly for the purpose of freeing the metal from 
this slag. The theory of its action may be described 
as follows. In the decomposition of carbonic acid 
(which would form blow holes) by silicon, silica is 
produced which combines with the iron forming a 
silicate of iron. ‘The manganese combines with the 
silicate of iron, forming a very fusible slag which rises 
to the surface of the bath, while a part of the man- 

ese reduces any oxide of iron that there may be in 
the bath, and prevents the production of by the 


reaction of this oxide on the carbon, § propor- 
tions of both the silicon and of the m ese remain 
in the product, and assist by their tendency to make 


the metal fluid, and possibly in some other manner, 
in giving the product, its good qualities, 

‘Thus, the final additions essential are silicon and 
manganese, which are, at Terrenoire, introduced into 
the bath in the form of a special pig iron containing 
both these elements, or in the form of a highly sili- 
conised pig iron and ferro-manganese, To uce 
hard steel 0.5 to 0.6 per cent. of silicon and from 
0.2 to 1.60 per cent. of manganese are added. For 
soft steels the silicon is reduced to about 0.3 per 
cent., and the ma =e to from 0,6 per cent. to 
about 1 per cent. e metal produced hag a very 
high yen vity, sometimes as high as 7.90. 
It can be rolled, hammered, and welded as well as 
any steel, but in order to give.it the strength of 
forged or rolled steel without forging or rolling, the 
castings are carefully annealed. Hard steels, such 
as tubes, are slowly heated and cooled in oil, 

‘The average physical qualities of many samples of 
this metal, tested after annealing, we give below: 








Elastic Limit. | Breaking Strain. Elongation. 
Tons - in. Ton . in. cent. 
26.67 to 28.57 | 88.9" to 57.15 25 to 6 
15.87 ,, 19.68 | 98.10 ,, 44.45 18. ,, 20 











The percentage of carbon, silicon, and manganese 
in the metal obtained in the manner we have de- 
scribed are about as follows: 








The process of manufacture developed at Terre- Very Hard Steels. Very Soft Steels. 
noire, which overcomes these difficulties, may 
be practised in either the open-hearth furnace, the cent. . per cent. 
Bessemer converter, or the crucible. As practised © + om bys to be y oe tne 2 to 4 
at Terrenoire, in the open-hearth furnace, the charge Mn <=. 0.20" 160 | Mn af : 0.40 ” 1.20 


is made up of three things : first, the initial charge ; 
second, the softening materials ; and, third, the fin 

additions. Theinitial charge is ordinaryspiegeleisen 
for the following reason: The final additions contain 
silicon and manganese, which have a high affinity 
for oxygen, and will take it out of oxide of iron; 
therefore it is important to prevent as far as possible 
the formation of oxide of iron during the process, in 
order that it may not oxidise the final additions, and 
convert them into slag. The initial charge, there- 
fore, has a lange 4 gre of manganese to satisfy 
the oxygen which is present during the process. 
When this initial charge is melted the softening ma- 
terials are added as in the ordinary Martin process. 
If a hard product is wanted steel scrap or Bessemer 
rail ends are used; but if the softer grade is re- 
quired, materials low in carbon, like wrought-iron 
scrap, or puddled blooms, are necessary. hile the 
operation is going on, slag tests are taken by 
dipping a bar of iron into the bath. If the fracture 
of the film of slag adhering to the bar presents an 
olive green colour manganese is present in sufficient 
quantity to keep down oxidation. If, however, the 
slag is black, or nearly so, ferro-manganese is added 








At Terrenoire about 200 tons of steel castings per 
month are produced by the process of manufacture 
of which we have been ye 25 , balf this quantity 
consisting of projectiles for the French Government, 
the results obtained from these projectiles having 
been more satisfactory than those from hammered 
steel, especially ia punching inclined armour plates. 
Some guns and gun tubes made in this way for the 
French Government have also been very satisfac- 
torily tested, and more recently a number of very 
large armour plates have been cast and will simply be 
hardened in oil without hammering. The very large 
and satisfactory exhibit at Paris of these castings of 
every kind, some of which were greatly distorted by 
tests, has been admired by all the metallurgical 
visitors to the Exhibition, In concluding these 
preliminary remarks it may be observed that 
the mode of manufacture, which we have rather 
fully described, is a highly scientific process, and 
that its great result is to make castings tough and 
ductile by means of washing the mechanical im. 
purities out of them as well as making them free 
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from blow holes. The use of silicon merely to pre- 
vent blow holes, is not claimed as new. ; 

The Terrenoire Works are situated about four miles 
from the large manufacturing town of St. Etienne, ina 

beautiful little valley surrounded by mountains, from 
the summit of which Mont Blanc, the Matterhorn, 
and the whole of the Alps as far as Mont Viso (the 
source of the Po) are visible. The works are con- 
veniently arranged on the side of a hill, the ores, 
&c., being delivered at the higher level and brought 
down to the furnaces. 

The party of members of the Iron and Steel In- 
stitute—about thirty-five in number—who visited 
Terrenoire left Paris at 8.20 p.m., on Wednesday, 
September 18, and arrived at their destination about 
8 A.M. the following morning. On alighting at the 
Terrenoire station they were met by the chairman 
of the company, M. Jullien, the director of the 
works, M, Euverte, and the engineers and managers 
of the various departments, while the band of the 
Société Philarmonique, of Terrenoire—a band com- 
posed of employés of the emery —vecemes the 
visitors by playing the English National Anthem. 
After having been entertained at an early breakfast 
the members were conveyed to the Terrenoire 
Works by an improvised agg train composed of 
wagons Sclenaian to the firm, which had been de- 
corated for the occasion ; this train landing its pas- 
sengers at the summit of the blast furnaces, where 
the railway serving the works is about 164 ft. above 
the main line, the higher level being gained by a 
gradient of 1 in 25. 

The materials for the blast furnaces are stored 
under cover, there being sufficient space available for 
storing a supply for forty-eight hours’ consumption. 
There are three blast furnaces provided with five 
Cowper stoves for heating the blast; but two far- 
naces only were at work during the visit, the third 
being. in process of preparation for lighting up for 
the manufacture of the special brands of ferro- 
manganese, ferro-manganese-silicon, and chrome- 
pig. The blast furnaces are each 15 metres 
9 ft. 2in.) high by 3.5 metres (11 ft. 6 in.) in 

iameter at the boshes, 2.50 metres (8 ft, 2} in.) at 
the throat, and ].80 metres (5 ft. 11 in.) at the 
hearth. Their capacity is from 92 to 95 cubic 
metres (3250 to 3355 cubic feet), and they are all 
of the same model, either of them being used in- 
differently for the manufacture of the special pro- 
ducts we have mentioned. The furnaces are blown 
with blast of a pressure alittle over 3 lb. per square 
inch, and a temperature of 750 deg. Cent. (1382 deg. 
Fahr.), the production of Bessemer pig per furnace 
being from 45 tons to 48 tons in twenty-four hours. 
The consumption of coke is stated to average about 
18 cwt. per ton of pig. When working on the 
special makes of pig iron we have mentioned the 
roduction is from 12 tons to 20 tons in twenty-four 
on The waste gases from the blast furnaces are 
utilised in the Cowper blast-heating stoves and 
under the boilers which supply steam to the blowing 
engines, 
nthe neighbourhood of the blast furnaces the 
Terrenoire Company have lately erected 100 coke 
ovens on the Carves or Knab system, and these 
ovens, which are disposed in two ranges of 50 ovens 
each, the visitors had an opportunity of inspecting, 
their construction being explained by the inventor 
himself, The special feature of the Carvés ovens is 
that they are arrauged not merely for the production 
of coke, but for the collection and utilisation of the 
other products of the destructive distillation of coal. 
Thus the gaseous products are utilised partially in 
heating the carbonising chambers and partly in 
einy es hereey while tar and ammoniacal products 
are collected for treatraent in the same way as the 
similar products from gas works. The Terrenoire 
Company commenced using these ovens at their 
works at .Besseges more than ten years ago, 25 of 
the ovens having been set to work in 1867, 
28 more in 1873, and 32 more in 1875. They have 
now, as we have mentioned, erected 100 at their 
Terrenoire Works, a very good proof that they are 
satisfied with the working of the system. In the 
case of the ovens first put up, the carbonising 
chambers were too wide and shallow, and the coke 
obtained was not of satisfactory quality, By alter- 
ing the proportions of the chambers this has, how- 
ever, been remedied, and the coke produced is now 
thoroughly satisfactory, We hope on a future 
occasion to be able to describe these ovens fully. 
The coal treated in them contains from 70 to 75 per 
cent, of carbon, and from 25 to 30 per cent, of 
volatile matter. 


were conducted to the Bessemer department. The 
Bessemer process, as is well known, was introduced 
at Terrenoire at a very early yp Wy iron is 
tapped from the blast furnaces directly into the 
converters, which are four in number, and are placed 
in two pits, the arrangement not having been altered 
since the installation of the plant in 1862. The 
spiegeleisen is remelted in a Ponsard furnace. At 
errenoire the lining of the converters stands ex- 
tremely well, and some of the bottoms have stood 
70 blowings, The tuyeres used are 28} in, long to 
begin with, and are put in shorter and shorter as the 
bottom wears away, the shortest length used being 
173in, The maximum production of Bessemer 
ingots is 90 tons per day. In the Bessemer depart- 
ment the visitors had an opportunity of examining a 
number of steel projectiles 32 centimetres (12.6 in.) 
in diameter, which were being cast for the French 
navy, and samples of the metal were taken, plunged 
into water, and then broken, the fracture not show- 
ing a trace of blow-holes, A variety of castings for 
cannon, connecting rods, hydraulic press cylinders, 
&e., were also being successfully made of similar 
metal. 
The members of the Iron and Steel Institute next 
proceeded to visit the new Siemens-Martinfplant, 
which is a very good one. It consists of seven 
furnaces, five on one side, being each of 6 tons 
capacity and being used for ingots for rails, plates, 
&c., while the two furnaces on the other side are 
nominally 15-ton furnaces, but are capable of melt- 
ing a heavier charge. For the production of ex- 
ceptionally heavy castings for guns, &c., these two 
furnaces can be used in conjunction, and by means 
of them soft steel armour plates weighing 28 tons 
each are now being made for Italy. The materials 
for the Siemens-Martin furnaces are first heated in 
preparatory furnaces with a consumption of about 
24 cwt. of coal per ton, while the subsequent con- 
sumption in the Siemens-Martin furnaces themselves 
is stated to be about 9 cwt. per ton of ingots. 
The inspection of the works having proceeded so 
far, the visitors were next most hospitably enter- 
tained at luncheon by the ‘Terrenoire Company, and 
luncheon over, they were conducted to the rolling 
mills. These comprise two ordinary mills for bars, 
&c., two rail mills, and two plate mills, one of the 
latter being for light plates, while the other is a 
very massive plate train which has recently been 
erected, and which is driven by reversing clutches 
from a continuously running engine instead of 
from a reversing engine. It is, however, a very 
substantial and fine moving piece of work, and 
the clutches, which are operated by steam power, 
act admirably. The rolls are 1364 in. long, 
and 34#in. in diameter, The feeding tables are 
driven by power. ‘The engine has two cylinders of 
47+in. stroke, and 39Zin. in diameter, the crank- 
shaft making 60 revolutions, and having a 60-ton 
Fa flywheel. The train makes 18 revolutions, 
and will take in a 2]}in. ingot. An equally heavy 
beam train is being erected on the other side of the 
steam engine. The rod trains and bar trains at Terre- 
noire are of an older type, the increase of plant and 
manufacture being chiefly in the direction of cast- 
ings, boiler and ship plates, beams, angles, and 
other forms of heavy structural steel. ; 
With an examination of the old plate works, the 
puddling furnaces and the testing departments, and 
a hasty glance through the rail-finishing shop, the 
visit to the Terrenoire Works was brought to a 
conclusion, and at 6.30 the visitors were conducted 
by omnibus to the hotels at St. Etienne, where ac- 
commodation was kindly provided for them by the 
Terrenoire Company. Altogether the excursion to 
Terrenoire was an exceedingly successful one, a 
result which was insured by the kindness shown to 
their guests by all the officials of the Company, 
amongst whom M. Jullien, the chairman, M. 
Euverte, the managing director, M. Lemoinnier, 
the chief engineer, and M. de Bonneville, the en- 
gineer, may especially be mentioned. 
In conclusion we should mention that the chemical 
and physical laboratories at the Terrenoire Works 
are very extensive, and well-equipped, while they 
are manned by a thoroughly scientific corps of ex- 
perts, facts which will account for the origin of the 
new process of making sound steel castings, and for 
the good quality of products turned out at this 
important establishment. 





Waaes tn France.—The Providence Companyyat Haut 
Mont, has informed its working staff that as from the 15th 





After inspecting the new coke ovens the visitors 


will be reduced, according to classes, from 5 to 
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steamship economy the determination of the 
best speed for any steamer is a very complex 
problem, but, in to one item, the fuel ac- 
count, it admits of a definite form of solution. 
If the cost of fuel for the voyage be taken as the 
only item on one side of the account, and if every 
other item be placed on the other side of the ac- 
count, the condition for which the solution has to 
be obtained is capable of being expressed thus: 
Time saved is, to the owner, worth so many tons of 
coal per day or per hour. What isthe value of time 
saved is of course a matter for the owner to settle. 
Time saved may be, to a certain extent, practically 
valueless to him, or otherwise it may be of great 
importance to shorten the time on the voyage. 
Without making the question an arithmetical 
problem, in some indefinite, but may be delicately 
accurate way, the speed of every steamer has been 
in the first instance approximately determined on 
the principle just set forth. Working expenses, 
interest on money, wages, employment for the ship, 
price of coal, and many other points, have all to be 
considered, however roughly, in arriving at a nu- 
merical value for the one item—the value of time, 
coyrenes in tons of fuel per day or per hour. The 
old approximate formula for the variation of re- 
sistance at different speeds was that the resistance 
varied as the square of the speed. It is known that 
this is not true; but in every steamer the cost of 
aya ene in fuel per mile is tM yy to 

» where K is knots per hour, and x» is an index 
which used to be taken as=2, but which is some- 
times a little less than 2 at low speeds, and is often 
more than 2 at high speeds. In any special case the 
value of ~ having been arrived at by experiment, it 
follows as an arithmetical deduction that the best 

ed for a steamer is that for which the consump- 
tion for one hour or for one day is the one zth 
part of the value of the saving of one hour or one 
day to the owner. For example, if the fastest 
steamers of the White Star Line burn five tons of 
coals per hour, and if the index x be in these very 
fast steamers at full speed=say 2.4, it follows that 
time saved must be practically worth 12 tons of coal 
per hour, or the speed is too high. We do not 
now the value of # for these vessels ; we have given 
ita value merely to fix the idea. If the value of 
time-saving is set down as practically worth, in 
these steamers, 20 tons of coal per hour, then, as- 
suming still that » is equal to 2.4, the consumption 
might be increased to 20--2.4=8}4 tons of coal 
per hour, or 200 tons per day with advantage in 
economy. 

On the transatlantic first-class passenger steamers 
time-saving has quite a fancy value, and perhaps in 
the crack steamers the prestige of speed has a still 
higher value than even that taken for our illus- 
tration. In the transatlantic steamers of some 
other lines which have a speed of only 9 or 10 knots, 
the value of x is probably nearly equal to 2, and the 
consumption alee J should in these be therefore 
just equal to of the value of one day saved. If 
one day saved is practically worth more than 80 tons 
of coal, then the consumption per day may be 
40 tons. If, on the other hand, time saved is 
not worth 70 tons of coal per day, the consump- 
tion ought to be less than 35 tons per day. By 
‘* practically worth” is meant taking every practical 
vantage and disadvantage properly into account. 
Carrying out this method of reasoning the fol- 
lowing simple rule has been constructed. We give 
the rule in the form in which it appears in a set of 
examination questions lately criticised by our con- 
temporary The Engineer. ‘Lhere are two questions 
set in connexion with the rule, and we give the 
paper verbatim as it is set in the examinations : 

‘* If at the speed K the consumption per day is 
C tons, and if also at K, speed the consumption is 
C, tons per day, the cost of saving time on the 
voyage at the higher speed, beyond what would be 


the consumption at the lower speed is Cc, K—CK, 





K,—K 
tons of coal per day for every day or part of a day 
saved, ‘That is, in plain ie Taultiply each speed 
by the consumption for the other speed ; substract 
one product from the other and divide by the dif- 
ference of the two speeds. 

‘* Question.—If at 8.25 knots the consumption is 
9 tons per day, and at 8.7 knots it is 10.55 tons per 
day, what is the rate of cost of each day saved by 
the increased speed, in tons of coal? 

‘“* Verify the above formula by working out at full 
length the cost per day saved on a voy: of 392g 
miles under the two sets of conditions, That is to 
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say, find the exact amount of difference in the quan- 
tities of coal consumed, and divide that by the exact 
amount of time saved, in days or decimals of days.” 

Our contemporary refers to this question thus: 
‘The following question we have entirely failed to 
understand, nor did we ever meet with an engineer 
who knew what it meant, but it is, or used to be, 
rather a favourite with examiners.” The example in 
our contemporary has 10.1 instead of 10.55 as in the 
above, the other quantities are the same but the 
verifying question is not given. Our contemporary 
then says: ‘The answer to the pos question 
is 11.16—but 11.16 what? Wedonotknow. The 
whole point turns on the meaning of ‘rate of cost,’ 
and this cannot refer to cost of coal, for that always 
augments, other things being equal, in the ratio of 
the square of the speed for a given voyage ; or in 
the ratio of the cube of the speed, speed alone being 
taken into account.” 

If “‘in the ratio of the cube of the speed” why has 
our contemporary filled in the quantities with the 
coal varying as the square of the speed, for his 10.1 
is evidently a slip for 10.01, which is as the square 
of the speed. The working of the above question 
according to the formula is, 

10.55x8.25—9X8.7_19 41g. 
67-825 

The meaning of this 19.416 is that, if at the 
higher speed you shorten the time of a passage b 
one day, that day will cost about 194 tons of coal. 
If you shorten the time half a day, the half day will 
cost 93 tons of coal. 

If the verification question be worked out, we 
get after the preliminary calculations 





tons. x 
18} days at 10.55 tons ... 193.416 
19} os 9 tons 174 
1 day saved at ee 19.416 


The examination in which this question is some- 
times set is an arithmetical examination for sea- 
going engineers, second class. As the question is 
stated itis a very simple arithmetical exercise, and 
the object of the examiner in setting such a question 
is evidently to attract the candidates to higher work, 
to find out for themselves how it is that the very 
simple rule should give exactly the same answer as 
the longer verification. In this example, merely to 
satisfy the whim of The Engineer that the consump- 
tion per day should be as the cube of the speed, we 
have set the quantities in that proportion, that is, 
we have made z=2, and the mot is not the double 
of either of the daily consumptions. The reason 
of this is, the variation is not sufficiently minute. 
If the consumption had been only slightly increased, 
the result would have been only slightly greater 
than 2x 8.25=164 tons. If again the consumption 
be increased slightly above 10.55 the result would 
be 21.1 tons. That is supposing the index x to be 
always 2, as our contemporary has it. 





DIVISIBILITY OF THE ELECTRIC LIGHT. 
To THE EpiTor or ENGINEERING. 


S1r,—In your issue of October 25 ap an interesting 
letter by Dr. S. P. Thompson, on the “‘ Divisibility of the 
Electric Light.” Dr. Thompson will, I trust, excuse my 
calling his attention to one or two points, which, thoug 
the context shows are clear to himeelf , are so put that they 
may lead to error in the minds of those who are less ac- 
complished in dynamical and ical science he is. 

To begin with the dynamics, in the third h of 
his letter we find, ‘‘ The name ‘ force’ should accurately be 
assigned to the rate at which energy is transferred in the 
act of setting a body in motion.” Now this is ectly 
true if it is meant, and doubtless that is the intention here, 
that force is measured by the energy transferred per unit of 
length through which the force acts. But what would any 
one, ignorant of the meaning of the word force, suppose to 
be meant? Surely the rate of transference of we 34 
unit of time, and he would attach the word to a wholly 
different dynamical idea from that intended by the writer. 

Turning to the main point of the letter it would seem 
that Dr. Thompson’s remarks may lead some people to 
think that if, with a given machine or battery, a single 
electric light be replaced = ights, each of those ten 
will necessarily be ,but one- ith as bright as, and the 


total light generated will be but one-tenth as great as that 
produced by the single pair of carbons. Take the case 
suggested: a current of constant amount is divided into 
ten, and each 
of each lamp 
single lamp through which the whole curren 

- Itis quite true that the 


f 
apn ms through a lamp, the resistance 
ing obviously assumed equal to that of the 
dsrloned in eh 
e energy 
But Dr. 











same as with a single lamp, and the total light generated | with ines, and ran between London Woolwich. 
also the same, but divided over 100 arcs. course such | About 1836 a hundred ay Mg rye 
adivision has not been obtained, but we are now consider- | strong was the prejudice in that period against 
mg Seema. nah So aaien linders, even of size, that stood for 

laws of an electric arcare not so simple as those of a | years in Leuboth Greteny Sadave inting a bauibaner, 
metal conductor, and the facts are not yet wholly t Se te ee ee 
uk HS: potable the): the secistanes the arc between and fitted into the Pluto, an vessel then building 
given carbons is dependent in part on the quantity of | for . 

a se adieal to ee the generally’ of tis lace ~ him 
en v in an arc_is ii w of - 
resis: and to the square of the current, the self out to override all » 0 
of that energy which is capable ot aelng the eye Gesu bs we ly dee bridles tipo 
——- as the current is greater experiments remain, Sir, ee 
aptain Abney, Proceedings of Royal Society, 1878, Warren H. Mavpstay. 
sage 157). The t dynamical economy of the electric| Lambeth, October 25, 1878. 

ht is not due to en being economi localised in 
the aro, but to the fact that the eye in sensi to a much 
roportion than in case of a RANKSHAFT 
Rene. e economy of large netete Maths: te dua. to. ton Be fa ie lal 


same cause. What is ye ee limit of smallness of an 
economical electric light ? We do not yet know, and I do not 
think such a limit can be at present indi from dyna- 
mical considerations. 

J. Hopkinson. 


4, Westminster Chambers, Victoria-street. 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpiTor oF ENGINEERING. 
Srz,—The Council of the Institute of Civil Engineers 
propose at a meeting to be held on November 5th to seek 
power to alter bye-laws and regulations of the Institution. 
Counsel has stated that there is no legal right to with- 
hold Membership {from those Associates di qualified 
according to the charter of the Institute. Consequently it 
is only fair and honourable that in the event of any new 
bye-laws being ‘agreed to (for which, however, there is no 
need whatever in my opinion) the date of their coming in 
force should be def to such a period that there will be 
sufficient time to effect the immediate transfer of legally 
qualified Associates. Unless this transfer is at once made, 
a considerable number of i will find on their 
transfer to membership that they have yet another transfer 
to , and there is no reason to suppose that that transfer 
will not be subjected to as arbitrary decisions as those of 


the present day. 

There is a very selfish spirit however as in the 
whole scheme, and if carried it will be for the benefit of a 
few, who will virtually make a trades’ union of the In- 
stitute, and it will remain so for a generation or two. 

Iam yours truly, 
An Otp AssociaTEz. 

October 30, 1878. 





RIDER’S VALVE. 
To THE EpIToR oF ENGINEERING. 

S1z,—There has lately, and at various other times, been 
some correspondence in your with regard to the so- 
called Rider valve, as to right of manufacture, &c. It may 
be interesting and useful to those concerned to know that 
a cut-off valve and gear which appears to me identical with 
Rider’s, was patented by the late Mr. J. G. Bodmer in 
1844; the number of the patent is 10,243, and the date 
July 3, 1844; the description of the valve itself will be 
found on pages 5 and 6 of the specification, and a drawing 
of the same on Sheet 1 of the diagrams belonging to it, 
Figs. 9 and 10. 

Any one who pleases is, therefore, at liberty to make this 
valve, which if not absolutely identical with Rider’s— 


which I believe to be the case—is practi the same. 
I am, Sir, yours i 
G. R. Bopmzr. 
11, St. Stephen’s-road, Shepherd’s Bush, 
October 19, 1878. 








OSCILLATING ENGINES. 
To THe EprTor or ENGINEERING. 

S1zr,—In your able account of the career of the late Mr. 

— Penn in poor = oye of ee I notice the 

ollowing remarks with regard oscillating engine, 
viz. : “A few years later, in 1838, Mr. Penn made the 
oscillating cylinder engine what it was not when it first 
came under his hand, but what it has ever since been and 
is now, a success.’”” Further, the system as developed 
before Mr. Penn took it up did not answer. 

I would to some extent correct this statement, more 
especially as attention is called to the steamer Endeavour, 
not only because the engines of this vessel have always 
been a decided success, but because I know so well that 
Mr. Penn would not have permitted it to pass without 
correction, ban himself fully appre- 
— the efforts of rene Seas eins al 
. Ten years previous . Penn any engine 

illath i . Mandtey, then a member 
ee ie ath eek at on 
wi engines w w , ran for 
my goatee and gave ry qoria, me nae 

a taken out a patent for us ordinary 
slide valve, in 1828 the Endeavour above pm bance to was 
fitted with oscillating i 
and Richmond 


T . 
Str,—I should recommend drilling a small hole and 








connecting a hydraulic pump in suspicious cases. If 
"es : 
s ” 
small hole 
iB pump *¥-- 











I am, Sir, yours , 
. RAWLINSON. 


Lynedock-street, Greenock. 
P.S.—Or drill a hole in centre of flaw the required depth, 
and screw a in for ic pump, and as the 
i and the pressure is applied de- 


screwed connexion advances 
termine the depth of fracture. 





SOUTH KENSINGTON NAVAL 
ARCHITECTURE, 
To THE ee oF p= ne oe ve teaitt 
ensington examiners 
the observations made cn thelr daings, in 
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ELECTRIC LIGHTING, 
On the Present State of Electric Lighting.* 
- By J. w, Bcoasean, cpg vee 7 ghee ; 
LECTRIC tained its presen 
br marked stages of progress. 


a current alternati 
light, the sole a 
confined to a few lighthouses 


ed symm ly. There are seven 
of these frames, each separated from the next by a space. 
Within the six fag ig a are placed six wheels, 
each carrying at its erence sixteen coils, corres- 
gebding to tio poise ta toch Gheniar ot Each soft iron 
core has its magnetism ently reversed sixteen times 
during each revolution by the influence of the sixteen 
successive pairs of J. between which it , causing 
the same number of currents in alternate directi 


|ypany) bas on each cast round frame ight rows of compound 
orseshoe magnets fix i 


ms to be 
generated in the coils. These currents are transmitted un- 








changed to the carbon points, the positive ones being 


Fig .4. 
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The next s is re ited, in this country at least, 

the dynamo-electric machines of Gramme and of 
which supply a much augmented current, con- 
to a single light ; and whose application 
includes, besides lighthouses, the illumination of workshops 
areas. The third and present stage is that 
@ divisibility of the electric light, #.e., the production 

number of lights from a — source of electricity. 

This last s been arrived at likewise with dynamo- 
electric machines; both from those giving continuous 
direction currents, and from those alternating in direction, 
but chiefly with the latter. 

The Jablochkoff candles, the Lontin, and also the Rapieff 
ae pave effected this much desired development in 


i ting. 

Sl The electric light was first produced at the 
commencement of the present century by Sir Humphrey 
Davy by means of a age battery of 3000 cells. The 
light is supposed to mainly due to the incandescent 
| agen of carbon which keep passing between the points. 

© practical result followed from this experiment, as might 
be expected, owing to its expensive character. 

It was not until gay 8 discovery of the induction of 
currents by i 1, leading to the construction 

machines Sopeee. with any battery, 

luction of the electric light was practi 
hines of this character, at the suggestion of 
Nollet, of Brussels, were produced in 1849 by 
of London, ont ty aay fork 
principle g, e rapid rotation by me- 
means of an induction coil, composed of copper 

a soft iron core, the 


magnetism present in 

ee Se pranens Doeenee gee a eens 

the puma of the coil is induced nto the coil, 

is utilised and led off for the production of a 
le electric light. 

character have been placed at the light- 

South Foreland, at La Héve, at 

Grisnez, in France, and at se others in the north 

That at Cape La Have (constructed by the Alliance Com- 


*® Read before Section G of the 
Dublin meeting. 
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this principle of reaction (i.e., in which electro- ts are 
used) have been termed “‘ d ic’’ eundiinen. as 
that d ical force into electricity; 


preg a - seks papuenies in intensity. =e “7 

orm, w! permanent magnets are employed, 

the term machine has been retain ; 

their to the h of the netisa- 
ah - 


machines, led to a Seoting Coxincien in their bulk 
% ost all, if not quite all, 
the subsequent machines, not merely of the second stage at 
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eee mee meme eee were 


collected on the axis of the machine ; while a con- 
centric, but insulated, cylinder is used for the nega- 
tive ones. 

+» This machine is la and cumbrous, being 
5 ft. 3in. long, 4ft. 4m. wide, and 5 ft. high; 
it weighs about 2 tons, and costs 4501. Its illumi- 
nating power, when driven at a speed of from 350 
to 400 revolutions per minute by a steam engine, 
with an expenditure of somewhat over three indicated 
horse power, is about that of 2500 standard sperm 
candles per hour. 

The use of the large, old-fashioned and compara- 
tivel 8 nee of this age ne stage 
may be sai: ve passed away, only retained 
in the lighthouses above a Their only 











recent application, and that was but of short dura- 
tion, was to provide the alternate direction currents 
y necessary for the Jablochkoff candles when first 
eee nf tS. Guam had devine. a 
suitable mac ‘or ir proper su . ite 
lately, however, a modified form of —- much 
reduced in size and weight, has been designed by- 
M. de Meritens; in order to compete with the 
small und compact dynam ic machi of 











O 














0) ‘o) 

















the present day. 
Sxconp Stace. — Between the period of the construction of 

second period, a 

struction ending ot electric li 

to a discov made almost 

Siemens, i 


t machines. This is due 
in 1867 »: 


surroundii it, the magnetisation of the iron is increased. 
This again produces a ionate increase in the in- | 
duced currents in the ; and thus, by a series of succes- 








the machines of Peeieresee sings ahd Cisse wabes mark this | 
great advance was made in the con- | 


present under consid ration, but likewise of the more recent 
ones are ‘‘dynamo-electric”’ in construction, and are based 
vpon the principle of “ mu reaction.” 

d is feature of the machines belonging to 
this second stage is, that they uced currents of con- 
siderable intensity, all of which were collected upon the 
circumference of a circular disc termed a commutator, the 
currents circulating upon one-half of its circumference 
being Sa in magnetic direction to those upon the 
other » ® separate contact brush serving to carry 
off the current from each half. The currents from these 
machines thus passed off in one continuous direction, and 
were not subject to a constant series of re in direction 
as with the earlier machines. The currents were supplied 
for the production of a single electriclight. The machines 
of this type which are best known in this country are the 
Siemens and 


the Gramme. 
The Siemeis Machine.—It consists (see Figs. 1, 2, 
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r tte portion of the call, which during ite revolution ts 
' = velling downwards above arrangemen 

: wr positive currents induced in it; while the asce: half of 
: the coil is subjected to negative currents, but in the 
; = : same direction as regards circuit. The ient of the 
: ‘ 1S poles may, however, be exactly the reverse of the above. 
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The Siemens machine cet. qrs. 
is, as stated by the { 








makers, usually made 
in the following sizes 
and capacities, viz. 


' The machine represented in the diagram is of 6000 
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will be described farther 
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type of Semaeee Sie, ait ts Se Gees aoe 






































































































ENGINEERING. 


[Nov. 1, 1878. 





43 
g 
































induction coil shaft, carry off ity in one 
continuous direction 
a f z a 
a: a3 2 ¥ 
3= BV ig™ EF io 
The one ogy > ct. qrs.| £ 
fo sta y the | w ¢|1600| 2,000] 14} 1 2| 70 
malers ig be rol {|} Sl at | 33 | a 
sizes and capacities, Cc 700) 15,0001 5 | 8 0 | 300 

The machine “‘ A’’ is of 6000 candles illuminating power. 
and it isthe one generally made use in industrial wor and 
other similar applications. 

Reference has been made to a series of experi- 
ments made A Trinity House at the South Foreland 
saemae ey were angely devised and carried out 
in 1876-7 by their engineer, Mr. James N. Douglass. They 
consisted in comparative trials between the Holmes, the 


Alliance, the Gramme (old model), and the Siemens ma- 
chines ; the three first-named re ting the old obsolete 
magneto-electric machines, and the last-named the im- 
proved dynamo-electric form of construction. The Siemens 
machine was considered to have performed the best ; a 
result which ought not to excite surprise when placed in such 
company. Though the dynamo-electric Gramme, just de- 
, Was not experimented upon in the trials, Mr. 
oo the end of his report refers to an inspection 
w he made in Paris of the performance of one of these 
machines (A); he did not, however, consider it superior to 
a B, i -- it —. on 
experiments are very important, as ‘ord a 
means of comparison between the effici of the first-class 
of electric light machines, the magne ectric, and those 
of the desend class, the dynamo-electric. 

The value of this comparison has been still further en- 
hanced by the riments of the Committee of the Franklin 
Institute in* Phi phia, on dynamo-electric machines, 
carried out in 1877-8, and recently made public. They had 

comparison the Gramme (“‘ A” size), the Brush 

and small size), and the W. Farmer (large and 

size). Preference is finally given to the small 
Brush over the Gramme, which is admitted to have run it 
very close. The grounds for the preference seem, however, 
somewhat oxi 

Tarp Sraee.—The third or mt 5 of electric 
lighting, which represents the divisibility of the current 
so as to produce a number of lights, though sought after 
many during the last twenty years, has so far only been 

ically solved “ie Lontin and by the Jablochkoff- 
ramme systems. th have found it advantageous to 
work with alternate-direction currents, but the arrange- 
ment used by each for Ce geckos of the electric light 
from those currents is different. M. Jablochkoff makes 
use of any machine giving alternate direction currents, a 
sine qua non with the “candles” which bear his name. 
At he was com to use the Alliance machine, 
failing any other ; but more lately he has been enabled to 

of i namo- ine which M. 


tH 


Lontin machines, which preceded it in point of time of 


Jablochkoff “candle” bei merely a lamp or 
» will be described among ingenious appa- 


‘achine.—M. Lontin, unlike M. Jablochkoff 
hom attacked 
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.| of these pini upon the core common to all, it will be 
that the ing teeth of these several 


noticed corres, 


;| pinions are not ranged in a horizontal line lengthwise along 
.| the revolving shaft, but in a spiral. 


this means any 
interruption of interval between the passage before the 
poles of the electro- et of one set of teeth of the induc- 
tion coil and that of succeeding set is avoided. Two 


friction co one the itive, the other the 
negative currents, which are off through the coiis of 
the elestro-magnet, thereby intensifying its action, and so 


in one continous ion to the second machine. 

This second or “‘ dividing’ machine (shown in Figs. 7, 8, 
and 9, page 363), consists of a revolving drum carrying, 
fixed exteriorly like the spokes of the wheel, a series of 

3 into the coils of which the currents from 
ing’’ machine (Figs. 4 to 6) are passed, and 
thereby in magnetic saturation. 
revolves within a fixed wrought-iron 
cylinder, having on its inside a number of induction coils 
co ing to that of the radial spokes in the revolving 
wheel. The coils of these spokes are all coupled ther, 
but in such a manner that while one spoke-magnet 
positive pole at the outside extremity next to the induction 
coils, the ing spoke will present at the outside end 
its negative one; and so on are the spokes made to alternate 
in their — round the circumference of the revolving 
wheel. The result is that the latter during its passage 
induces a number of currents alternate in direction, and 
equal in number to half that of the spokes. Each of these 
currents is collected directly and separately upon the fixed 
exterior drum, and conveyed to a manipulating frame out- 
side, where by suitable pe pee the various elementary 
currents may be coupled and combined together in one or 
in any desi number of circuits. The apparatus in the 
diagram having twenty-four spokes can, by coupling them 
in pairs, produce twelve circuits, or any lesser number 
which may be desired. And, furthermore, the entire of 
the current of each circuit may be devoted to a single 
lamp, or to the production of a series of as many lights as 
it can support. 

These are facts which seem to indicate that an electric 
supply may be broken up and divided into aj series of 
separate lights, where the number, as well as the luminous 
power of each can be varied at will; only limited by the 
powers of production of the machine. 

The double Lontin machine shown in the diagrams is 
capable of su plying a total illuminating power of 12,000 
standard candles, if the generating machine is driven at 
220 revolutions per minute, and the distributing at about 
360; bat a much larger illuminati power may 
obtained if driven at 2 proportionately —— speed. 
The usual moter is an engine of eight-horse power 
nominal ; the number of lights generally produced varying 
from six to twelve, the luminous intensity of each di- 
minishing as the number is increased, but as many as thirt: 
have been supplied from it for a} of time at one o 
the railway stations in Paris, where a higher rate of produc- 
tion than above given was required. 

The Gramme “ Dividing’? Machine.—Reference was 
made a short time back to this the latest development of 
this machine. 

To relieve M. Jablochkoff from the necessity of making 
use of the cumbrous and comparatively weak Alliance ma- 
chine, and ae to afford a supply of alternating direction 
currents, M. Gramme lately devised this machine to be 
supplied with a previously created electric current ; his own 
continuous current machine eg | described) ae 
asa ‘‘ generator’’ for this current. The arrangement an 
the combination arrived at has a strong resemblance 

superficially at least) to that previously arrived at by M. 
mtin. 

The machine* consists of a revolving cast-iron drum on 
a steel shaft, having eight ge oy flat bars placed 
radially like, the spokes of a wheel; to this revolving 
system is supplied the electricity generated in one con- 
tinuous direction by the generating machine. Upon a 
soft-iron cylinder fixed exteriorly to this magnetic wheel are 
a series of coils lengthwise with the barrel, and dividing up 
the entire cylinder into a number of segments—32 in the 
present instance. The current is taken directly and 
separately from each of these segments to form one or 
more circuits as desired ; 32 being the maximum number 
in the above machine, though these are in practice coupled 
together so as to be reduced to four. The luminous intensity 
of this machine is of 16,000 candles. As applied in light- 
ing » portion of the Avenue de l’Opera in Paris to 16 
Jablochkoff candles, it is driven at 600 revolutions per 
minute, and is stated to require an engine of 16 nominal 
horse power. 


electro- 

the “‘gen 

which are always kept 
This magnetic wheel 


Lamps oR ReeuLatTors.—The duty to be ‘ormed by 
these small is of a very important, delicate, and 
complicated ; So important, that unless the regu- 
lator fully complies constantly and continuously with the 
conditions i upon it, it completely stultifies the 
regular yo! of the electric current which a machine of 
excellent quality may supply to it. Amongst the duties 
which these are to perform are : 

1. The and approach of the carbons ac- 


cording to rate of combustion ; and, therefore, a p 


its | carbo: 


be | between them, and at a distance sufficient to 


rogress 
with the strength of the current, but | of 


the desired length of the voltaic arc, which is deemed 
suitable to the —_ of the current employed. 

The first-named duty is generally performed, in most 
apparatus, either partly or wholly by gravity, which 
necessitates the carbons being placed over one another. In 
some of the most recent forms, however, the carbons can be 
ey horizontally, or in any other position, and either ina 

line opposed to each other, or inclined towards one 
another ; their approach being performed by mechanical 
action. esecond set of duties are carried out almost 
universally by means of electro- ets and armatures, 
&c., contained generally in the base of the apparatus. The 
third duty is performed ordinarily by adjustment screws 
placed on the attachment of the carbon ho , and which 
can be made to raise or depress the carbons at will, even 
during the period of illumination. Of the earlier forms 
of lamp the most ingenious, those of Dui and. of 
Foucault, have gradually given way to that of Serrin, 
which is perhaps at present the most in use, where single 
lights only are desired from a machine. In it (see Fig. 10) the 
carbons are placed vertically over one another, the upper 
mn being made to travel by means of a rack and pinion 
attached to the bottom of its holder, and driven by a spring 
which is controlled by an electro-magnet placed in the base 
of the lamp. This electro- t, acco to the force of 
the current passing into it, from the main current, also 
attracts or rejects an armature, the effect of this oscilla- 
ting movement being to cause the lower carbon holder to 
rise or fall, according to the i ities in the strength 
of the main current, which is itself producing the voltaic 
arc. The normal separation of the carbon points, to suit 
any required length of arc, is effected by raising or de- 
pressing the upper carbon holder, by means of the screw 
— at the top of its upright, where the horizontai arm 


is hinged. 

The Jablochkoff Regulator or ‘‘ Candle.”’**—A ‘‘ candle”’ 
consists of two cylindrical sticks of the carbon ordinarily 
in use for electric lighting, each about 4, in. in diameter 
and 10in. long; they are placed vertically alongside of one 
another, with a space of + in. between them. This interval 
is filled in with plaster-of-paris (sulphate of lime), though 
at first kaolin, or China clay, was used for the purpose. 

M. Jablochkoff’s idea in this arrangement was evidently 
a desire to dispense with the delicate mechanism in use in 
the ordinary regulator (such as in the Serrin just described), 
in order to keep the carbon points sufficiently near to one 
another to allow of the voltaic arc being properly formed 
between them. This he effects by placing the two carbons 
alongside of one another ; but with an insulating substance 
revent the 
— spark passing directly from one carbon to the 
other. 

Before lighting there is laid horizontally on the top of 
the candle across the plaster a small bit of carbon, to lead 
the electric current from one carbon to the other. Durin 
combustion this communication is kept ~ | the gradua. 
fusion of the insulating layer, as the carbons burn down- 
wards. This necessarily involves a considerable loss of 
electric force, probably quite 30 per cent. ; which, with the 
ordinary arrangement of the carbon points opposite to one 
another, would all be utilised in augmenting the intensity 
of the voltaic arc. Should the light, however, through any 
i ity in the current, be extingushed after it has been 
lit, there is no re-lighting the candle without replacing a 
fresh piece of carbon on the top surface. 

A very serious objection to these candles is the shortness 
of their duration, only one and a half hours on an ave’ . 
It is true that the bottom plate of the lamp carries usually 
a supply of four candles (and which number may be in- 

), and that these are arranged so that the curren 
may be deviated from the burnt candle to a fresh one. 
Although an automatic arrangement to effect this object 
has, it is said, been devised ; yet so far (at the date of the 
preparation of this paper) in the street lighting in Paris 
the change has been effected by hand. 

The quality and steadiness of the light produced from 
the can leaves much to be desired. For, besides the 
irregularities in the flame introduced by the want of uni- 
formity in the composition of the carbons (which it is the 
present object of their manufacturers to minimise), there 
are added those consequent upon the volatilisation of the 
insulating layer of plaster-of-paris. This last, moreover, 
from its chemical composition, introduces from time to 
time, into the otherwise pure flame, rushes of a red colour, 
which vary much in intensity and duration. 

The Lontin Regulators.—In the early s' , M. Lontin 
made use of the Serrin lamp, and indeed he does so largely 
still in certain cases, with a very one modification (if 
not indeed a radical alteration) of his own to adapt this 
form of lamp to circuits where more than one light was 
used, so as to prevent the i ities of any one lamp 
extending to any others which might be placed after it on 
the circuit. The change, though slight in ap ce, is 
so great that it actually inverts the action of this delicate 

rtion of the Serrin apparatus in its original ; interrupt- 
ing the current where there was previously admission, and 
vice versa. 

M. Lontin has latterly introduced two forms of regu- 
lator, which have the two advantages of being independent 


varying not any parti ition (the action of vi we | 
also with the nature of the supply, whether in one con- atiny dispensed vith), and of allowing ae ieogth re) 
tinuous direction or whether alternating in direction. carbon being used, and of providing therefore for any 

2. The ch or separation of the carbon points to| ordinary period of illumination without the necessity of 
create the spark in the first instance, then to} fresh supply of carbons. In one of these regulators 
counteract the — soepneins & he strength | the travel of the carbons is effected by means of two endless 
and supply of the curren period of illumination; | screws with threads in opposite directions, one to each carbon 
and also to ities being felt beyond the | holder, which are thus caused to progress ; the action of 

an 


lamp itself (a most important and essential point where 
several lights exist on one circuit). 
8. The normal separation of the carbons according to 


* The machine here referred to was illustrated on page 
65 of the present volame of ENGINEERING. 








electro-magnet causes these screws to revolve when re- 
mired todo so. In the other regulator (the Mersanne), 
(eee Fig 11) an cloctro-magnet ceuses a round to revolve 
* The arrangement em 
illustrated on page 125 Es 
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which runs lengthwise with the carbons, which motion is 
imparted by means of bevelled gearing to small wheels at the 
extremity of which the carbon holders revolve, and so prope 
the carbons gradually forward. These carbon holders are 
fixed at about 2 in. from the carbon point, and the resistance 
which eath current has to encounter is limited therefore to 
that due to this length, irrespective of that of the carbon. 

The Rapieff pat Sic Fe the Times of June 3rd last 
there was an article which gave ‘ eral idea of this 
method of producing a num ights from a single 
electric source, and which pointed re a few of the pecu- 
liarities and advan ages arrived at by this system. 

Since that time these features have been further im- 
proved upon and sided to, and as they possess several 
interesting points, some of which may be peculiar to the 
system, it seems not out of place to attempt to describe 
some of them here, even though the light has not yet been 
publicly applied to illuminating purposes, thoagh this, it is 
stated, will only be delayed but a few weeks.* 

he electric current is at present supplied from the 

Gramme “‘ generating’’ machine, which gives off its current 
in one continuous direction. This in itself is an interesti 
feature. This form of machine having hitherto been wi 
to supply a single light ; or else as the “‘ generator’ of the 
current supplied, as already described in the Jablochkoff 
candle arrangement, to the second or ‘“ distributing”’ 
Gramme machine. Furthermore, i in both the Lontin and 
the Jablochkoff systems. the divisibility of the electric ligh 
is effected with the currents produced in alternate direc- 
tions; whereas; M. Rapieff deals with the primarily] time 
created continuous direction currents, thereby pees 
with the use of the second or “ distributing” machin 
Lontin, some time ago, it should be added, distinctly stated 
} mg though possible to make use of the ‘continuous diree- 

tion current for a number of lights, he or the 
—— ones, as he has hitherto made use of in his 
system 

It is, however, at present at least, in the lamp of the 
regulating apparatus that the most ‘salient and original 
features of the Rapieff system occur. 

one vertical arrangement of the carbons is retained in 

this regulator ; but each carbon is, as it were, oti in two 
—— and the halves placed relatively to each other 
the form of a, approaching each other only at the 
point of illumination. _r one of the carbons, it may be 
, may thus be removed for renewal without extin- 
guishing or interrupting the light. 

Each of the carbons passes through a holder, with a 
small guiding wheel, at a point about 2in. from the 
luminous point, whatever the entire length of the carbon. 
As itis at this point that the electric current enters the 


carbon, the total resistance the former experiences in its | Ga 


passage to the luminous point is due to the intervening 2 in. 
of carbon only, irrespective of the entire length of the 
latter. This resistance is therefore uniform throughout 
the entire time of combustion. This last advantage is like- 
wise shared, as already seen, by the “‘ horizontal” regulator 
of M. Lontin, where each carbon is gripped at a short dis- 
tance from the luminous point, re dependent of the 
length of the carbon. 

The gradual progression of the carbons towards the 
luminous point, as required by the rate of combustion, is 
effected solely by the intervention of gravity. A small 
dead weight works up and down on the two vertical guide- 
rods, from which the — carrying the carbons are made 
to project. The weight is connected by thin cords, work- 
ing over small pulleys, with the end of each of the four 
carbons, and tends constantly to urge them towards the 
luminous point, the actual vertical distance by which the 
eer and the lower pair of carbons shall be separated 
adjusted to the required length of the voltaic arc by 

a screw fixed on the hinder part of each jaw 
which carries each pair of carbons, raising or depressing it 
vertically. This adjustment can of course be , when- 
ever required, during illumination, according to the strength 
of the electric current. 

Tn almost all nee of ee has been — ne- 
cessary to introduce some automatic a’ ment, gene- 
rally by means of an electro-magnet, or coll placed i in the 
bottom of the apparatus, to compensate Th demic ae 
in the strength of the electric current, and to separate the 
carbon, points in accordance with it. Nor is an automatic 

ent.of this nature wanting in the Rapieff regu- 
lator, to cause the necessary closing aed the carbons to 
pe e, Meee The two thin flat of an electro- 
aced horizontally over one another, are able, 
by re ~% rf the play or spring in them, to approach each 
her more or less at one extremity, in keeping with the 
variations in the current. This movement is commu- 
nicated by means of a lever to one of the vertical guide- | di 
rods carrying the jaw of one pair of carbons, which 
latter are thus made to correspond to the vertical move- 
ments of the electro-magnet. 

Connected with this part of the apparatus is one of the 
most interesting | features of the system ; it has been termed 
by M. Rapieff a “‘ safety apparatus.” The object being to 
have a second light in reserve, which s be automatically 
set alight by the current, if the first one should from any 


ss 


cause be extinguished. "To effect this there is placed in 
front of the pliable ends of the above-menti electro- 

ets an armature with ano spring ; which latter 
withdraws the armature from the electro- as soon 
as the current ceases to pass into them. pivotting 
action of the armature causes a corres) dhe om) 


movement in a piece of wire, which = the end of a 

hh connexion, and which leaves the main circuit wire a 
short distance before the latter communicates with the 
carbons and the electro-magnets just described. As long 
as the armature is kept by the current pressed against 


* Since the above was written, the printing office of the 
oo newspaper has been illuminated by the Rapieff | the 
system. 





Is | of the spri 





the electro-magnets, the end of the wire is me 

in the air; but the removal of the armature by the action 
causes the wire end to Gescond upon « metal | 1 
plate, which is in direct communication with the second 
or reserve lamp. The latter is therefore, when required, 
placed automatically into communication with the main 


suspended 


wire, pana the interruption of the current in the first | taken 
and power required to meet the sudden pr tna strains to 


lamp, thereby the release of the armature 
ay Besny the wire end upon the contact plate. 

An apparatus, termed a ‘‘shunt,’’ having a similar 
object, is attached to the Siemens machine, where required ; 
as in lighthouse illumination to enkindle a reserve light, 
which is always kept in readiness. 

CaRBONS.—Thongh different substances have been made 
use of as the polats toleeen which the voltaic arc is pro- 
duced, yet in actual practice small sticks of carbon, either 
eylindrical or rectangular, are uni ly used. o 

diameter between from yy in. to nearly 1 in 
bably salanh # in. is the size most generally emplo oyed with 
the power of the lights made use of for oytaeteial 
purposes. Their exact diameter should be proportioned to 
the strength of the current employed. The nature of the 
carbon point formed during combustion will soon show 


whether the due pro on is observed or not. A long 
tape point a my corrected by a large carbon; 


while lunt flat-headed one in an excess - ithe 
odmbuntible; at least with alternating direction vurre 

The carbons are composed © the — white) 
which is deposited on the inside 0 ‘or some 


time this was simply cut and eet out of fof this substance 
in its natural state. Latterly, however, in order to render 
the composition of the carbons more hom magnon, and to 
get rid of the frequent occurrence of lumps, which 
cause @ considerab an omy in the light, a — perfect 
method of preparation has m a ted. «A —— 
material is ground up very om fy bape 

proportion of molasses is added to cause ; the Sslee to to 
adhere more firmly together. The mass is 
into a mould, and afterwards dried finished. 

Sometimes, also, @ pro m of salts is added, such as 
soda, potash, strontium, , to increase certain properties 
of the carbons during combustion ; either their duration or 
their luminosity. Spe, gue the carbons in some cases 
after being finish metallised exteriorly, that is, a 
thin layer of coppers or other metal, is ch deposited 
on the outside. The resistance offered to the electric cur- 
rent in its .to the carbon point is thus diminished 
by its being a ib eoke ee instead of 
hoving t0- doses fie'ti carbon only. 

Until recently carbons Yor = elestele purposes were made 
almost eantesively t in Paris,\ehiefly by Carré, and also by 
udouin. In order, however, to keep pace with the in- 
creasing demand in this country for au, Messrs. 
Siemens have commenced their manufacture at their 
— at Charlton, and with apparently a very satisfactory 


performed by 


Seve Powe. —The very important 
duty of causing 


the motor, which supplies the m 
the requisite number of revolutions in the moving 

so as to produce induced currents of the due strength, must 

not be overlooked, or even unde’ , a3 is often the case. 
The motors which are generally available may be stated 
to be: the steam engine, the gas engine, and the hydraulic 
engine or turbine, &c. The one pre-eminent requirement, 
which is exacted from all, is that of extreme regularity of 
movement, not merel during each revolution, but also 
during successive revolutions. 

To counteract any irregularities on this head, the ordinary 
recautions of the double cylinder, and of one or two hea 
ywheels, and a good sensitive governor can be introdu 

But there are also sudden and other irregularities and heavy 
strains which are thrown upon the motor power from the 
electric machine itself, especially at the moment of illumi- 
nation, all of which the motor a is expected to over- 
come, and t almost immediately ; otherwise very 
considerable variations and fluctuations in the hasta 
light is the result. For this purpose a very sensitive and 
pp governor would appear to offer one palliative 
t 


It is impossible in the limits of this paper to enter into 
the respective merits of the different forms of motors. “s 
it may probably be found that water power, 
the form of a turbine, would afford the most segulanly 


that the engine will be found the most convenient, 
where the horse power required is not up to 10 horse 
power) ; and that the pr engine be the one in beh on 
cases ready to hand in manuf: , already 
ing steam power. But in the er ond ag case it Should be be 
strongly borne in mind that a spe —- as should be 
devoted. to the use of the electric ght 3 a —— duty 
should not be imposed upon an snatee wha has other 
duties to perform, and other machinery to Geet these 


ao iomgull — oat we intermittent a apart from 
the rities in the ranning occurring from temporary 
variations in strain arising from the performance of its 
ordinary duties. 

Approximate of Cost.—Apart from the prime cost of the 
first outlay of machines, lamps, cables, and motor power, 
which may ly be ascertained from the manufacturers 
themselves, peg is the row wer of the working 
this improved form of illamination, to which in 
users would needs have some answer. The most im: 
item in the working no doubt, the motor 


expenses is. 
wer, and this may be reduced ‘to > that of "the cost per | structed 


orse power of the ee employed ; a — which must 
ro immensely both with the natare of the engine and 
the circumstances of the locality and extent of the 

supply required. The most convenient form in which, 
ae answer as to the cost on 


be a proportion between the 
employed — the ‘boa of light produced, 
made with the 


sselladinn deomaciatoes of ata to vary 
of each case. 


present at least, lie a 
a nation of A mos Rg 





A rough estimate, which the designers of electric ma- 
Py give, of one indicated horse et pel ight of about 
000 standard candles, ma; he number 

of lights from one machine ‘is aoaldueahie ; but where 
this is not the ye or where single lights only are con- 
+a ortion of motive power should be 
Of ol ag does not include the reserve of 


which the motor engine is subjected by the electric 
machine. 


In many ts of France, such as in and around Paris, 
sh iioaemnad in its neighbourhood, electric lighting has 
ly during the last two years to many 


——o ries ; am "oy ay ry phe! ain goods rar 
mills weaving 8! way 
and other large areas of a similar description the 


Seen tk ote always from a series of Gramme ma- 
producing only one light, we else from one 
Lontin light giving machine supp considerable 
number lamps. It is understood it at several of 
to|these localities the result is stated as “three times 
the amount of light at one-fifth the cost, ,28 compared 
with the Hs! ed illumination by gas.’ Tt must, 
however. in mind that in pois ig Sng 
nearly we Bis gr of F what it does in mean, om that oo 
almost all the above cases a amount of steam power 
existed on the nese — hat probe, the onell 
amount req to keep up the electric ill 

considered so i ~ tas not to be worth considering 
as a separate item. 

The very considerable first outlay in en &e., 
ee, = oe Oe improved ill oar in, even t 
cheaper (an in proportion e improvement 
— — make individuals hesitate before 

Tee hose p expenses incidental to el 


pe ae or Exxctric LigHTina.—That the question 
of this mode of illumination has been practically solved 


certain cases, and under circumstances, li 

ought to exist. Beans ek in the case of large areas, 

such as railway and yards, and extensive worlaage, 

this has been successfully carried out over an a’ 

period of over two years, and under conditions, pom 4 

and otherwise, which have been deemed satisfactory by the 

se eo of those as time which 
said the of a scientific 


lr 


if 


—a 


fy Me al divisible, and 
an that much more will be done. 
rc to render electricity Brean te pe nr on 
to illumination under all circumstances, there oan be no i 
Much is ome cnt np to ciaoteeny arene. a 
illuminant. The fields of a, it may ans 7 
to the illumi- - 


B 


E 


# 
gz 
BE 


of gas; while into the special domain o lighting. 
my of private houses cannot in ite 

Teens to enter. For too take one ay 
cap) ow oul ooh, Hotclr caveny light io ie 

‘4 iy carbons for in 

house were ann d og = before nightfall? To meet this 
difficulty alone some producing are e eae Mog er 
which to form the light- 


co . And sw Se aoe 2 ed to the 
introduction of electricity ot a ene, it it 
that Parliament would be disposed 
bodies, constituted under its own ye ray > aeeae 
illumination, of their existir preg, provided 
hey were willing to meng nerd Lh bute the new form 
of artificial li ht in lien of the 
remarks on daniels as compared 






with that by gas, the immense edvan' » coniieey 
point of a which the form 4 i ee Biagio y 
should not be overlooked. w 

causes an ’ thapgcsiahin amount ed harm to my og 


the surron atmos 
pure air to ‘te tly its deleterious 





Tut Betaran Iron Traps.—The 


combustion as Sead suffice for several human beings. 
comes to hand from ithe various Be 
centres indicates a certain check in aff 


nc eae 
are still, however, pretty well su 
Locomotives WITHOUT WHIsTLES.—A system of 


et eee ad aay loyed b ths Laie Sonat ee 
South seo d which supersedes the use 
G ccomeuaan in the fi 
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TIMBER, DEALS  &e. 
LIVERPOOL. 


WHOLESALE Paiczs OF TIMBER, D&ALs, £0. 
From Barris Nosta Amsgioa. 


Pimms Timper (per cubic 

foot string measure) 
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Waney board ., 
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Petersburg standard) 
Quebec yellow pee 
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po Gothenburg... ~~ 9 10 @ 1010 
e Gefle and Stock- 
holm ..,...0. 10 © © 12 0 
” Meme ......00 ee ge 
oa Norway... 7°90 8 © 
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(Per Petersburg standard.) £ s. d. £ 8, d 
ornea mixed red gto eo o8 
- «we» 810 0 000 
boards 8ee 910 © 

Goss 1st red deals 3x 9...... 13910 © Ig 123 6 

batts. & 110 © 12 00 

ee *, and °lhan. 1 by ° eCo8e 

, boards... 8 eo 8 37 6 

* gra ., deals, 4, 3, 2in. + ° 3" 6 
me oe DOBTAS ..0.0000 8236 7 6 
unsorted white2x9in. 8 76 8.0 
Gottenburg 3rd redbattemns 8 7 6 810 © 
Petersburg Ist red 3x11 16 © © 16 § © 
a 3x9 1g © © Ig 2 6 

pas », white My 10 § eeoe°8 

@ » 3x os e° ece 

and ” 3x12 i a oe ee 

Swedish common deals 
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(fer cubic foot ) : 
dswall fir © 0 10h © t of 
Oharge for labour 2s. per standard for deals, 
and 1s. 6d. per load for timber. 
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(Per Petersburg standard.) 
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GOBIS ...c0e.cereereeceeresces IZ § O IE FY 6 

Ditto wwe I § © 8 8 Oo 

Gefle lst reddeals ...0....14 § © © 0 0 

ard ssuseee 10 8 0 8 OO 
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Free on railway trucks. 

(Per Petersburg standard) & 9. 4. £0. 4 
ir Pe eo 8. 2s. 4. 
Archange! lst yellow.,... 10 © o 1610 © 

2nd 4, son 12 § @ If 0 O 
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e' w eegoeoe 
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ee ee 6 0 0 4% 0 

ry o owe 10 *§ 4 4 0°80 

7 9090 
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euntiaatene 10 © 0 12 © oO 

n 2nd .. mo e@ 8 Oo 

» an ard .. woegygeese 

ew Brunsw spruce., 7 § 0 8 @ oe 

Ditto DAttONS v.02... 010 © 710 © 

N.8. & P. E, Isle s; 7°90 Jw e 

U.S. pitch pine 2... 910 © 12 10 © 

AMERIOAN TIMBER—(per load) 
= (mixed and 
BULGING) mev.srccceeeeee $10 0 4 8 O 
Do. for yards and s 4te 0 5 0 0 
Yellow pie, Ia ge ere $ ee g10 © 
Ditto waney board .... 4 0 0 § 0 © 

$315 0° 400 

$35 0° gre 

§ e@e 6e00 

eccccsess § 8 O 10 @ 

Elm, Bock,,,...ccccccsssors 4 § © ; eo 

ABD ...cierce-eeseesssrserererece $10 © 410 0 

Bireh, Quebec were 3100 400 

PLE. IBl© serssesssssroore 210 0 § 0 0 

Do. small average... 2 § © 215 © 

Masts, red pine ws... 410 0 § 0 @ 

- SeREe cccccnnsenennen 9710 © 1010 © 

KAWT10,.,.s00000008 8 § @ 10 © © 

Indian teak ...scsccs., wee 9 @ 0 1006 0 
British Guiana green- 

ROBIE nrerverserenrerrereese 6 © @ YIO O 

Australian wee 6 0 @ 710 @ 
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» «Ast wees § 10 8 ¢10 0 
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FONOW nccrerererrecereeeee O IB G9 O19 OC 
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(Second qualities .......... © eo ewe 
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exican ” oo4 9 © 4 
a oe Fi ee st 

3 . ce6 oes 
it. 

29 g4 he eomwmort 3 
The above prices “at the Docks.” 
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GRAPHITE PRODUCTS AT THE PARIS 
EXHIBITION. 


Tue exhibition of graphite and its manufactured 

roducts at the Champ de Mars are few in number. 
Indeed, of the mineral itself, the United States, 
Canada, and Russia only are to be remarked as con- 
tributing specimens. Of the manufactured products, 
England contributes e notably in the excel- 
lent exhibits of the Pl Crucible Company, 
of Battersea, while Messrs. Doulton and Co. and 
Messrs. Stiff and Co., of London, and J. Cliff and 
Sons, of Leeds, also have sent afew crucibles. But 
the United States alone have tewied a large and 
complete exhibit, although that of Canada is of 
considerable dimensions, but ofa different order of 
merit. Had Germany been present, she doubtless 
would have exhibited a large and valuable collec- 
tion of the mineral and its products from Obernzell 
in Bavaria, while Faber must: have also been con- 
spicuous by the pencils which have a world-wide re- 
putation. America, then, as represented by the 
Dixon Crucible Company, of Ticonderoga, New 
York, and Jersey City, have the largest and most 
imposing show that has ever probably been placed 
before the public, surpassing indeed their great ex- 
hibit at the Centennial Exhibition of 1876. It com- 
prises a large series of examples of the mineral both 
granulated and crystallised, including the largest 
block ever shipped from'Ceylon, and weighing 237 1b. 
Many of these specimens are marvellous for the 
beauty of their crystals on the one hand and their 
dense homogeneity on the other. One piece calls 
for special attention, the section of a block of granu- 
lated graphite, in which the gradual deposition is 
indicated by the water mark in a variety of beauti- 
ful figures. A number of examples are given ofthe 
adaptability of the material for delicate carving. 
These, of course, are only for show, and have no 
actual use. 

Of manufactured articles there is a very large col- 
lection of crucibles of all sizes, and powdered graphite 
labelled with the various uses to which its e is 
adapted. Amongst these are the graphites for 
electrotyping, for lubricating, for piano and organ 
movements, polishing gunpowder and shot, for 
foundry use, for pigments, &c. ‘Then follow the 
blacklead and stove polish of various grades, and 
compressed in solid blocks, and finally and most im- 
portant is the great exhibit of lead pencils of all 
imaginable kinds. One cabinet, which has already 
figured at the Centennial, and is an elaborate and 
admirable piece of cabinet work, contains no fewer 
than 1000 different kinds and grades of pencil, from 
the carpenter’s pencil, and those made for school use 
at twopence a dozen, to elaborate crayons de luxe, in 
which great art has been exerted on the beautiful 
colouring and finish of the exterior, although the 
lead is the same as in the cheaper kinds. 

As acrucible factory the works of the the Dixon 
Company were established as early as 1827, and 
quickly earned not only an American but a uni- 
versal reputation, competing successfully in Europe 
with the earlier established Bavarian house. For 
many years the Dixon Company carried on a large 
trade in this country, supplying amongst other 
places the Mint with all the crucibles they used, 
Messrs. Morgan Brothers acted as their agents, and 
in 1856 these gentlemen made an arrangement with 
the American house that the latter should send 
over workmen to establish a factory in England. 
This was the commencement of the Plumbago 
Crucible Works at Battersea, which have of course 
transferred the English trade from the United 
States. Nearly the whole of the mineral used by 
the Dixon Company for the manufacture of crucibles 
comes from the Ticonderoga Mines, but a small 
portion is still imported from Columbo, as the 
extent of the American deposit has not yet been 
fully ascertained. Graphite in very numerous 
forms has been a staple of the Dixon factory almost 
from the date of its establishment, but the manu- 
facture of pencils is a modern one, dating only about 
five years back. At the Vienna Exhibition of 1873 
the first display of American pencils was made, at 
Philadelphia in 1876 this was largely increased, 
and contained amongst other objects a lead 4000 ft. 
in length. At the present Exhibition, the collection 
appears to leave little room for improvement, and 

nited States pencils, Jike many other things 
American, appear likely to compete favourably with 
those of Faber, which, until lately, have held both 
the European and American markets. 

_ One hundred and sixty millions of pencils a year 
js the present production of the company, after so 





short an existence, and the whole, or nearly the whole 
of this enormous quantity is used in the United 
States alone; now that they are being introduced 
into Europe it is probable that the output will be 
quickly doubled. 

The Ticonderoga mines are works by adits follow- 
ing the veins which lie at a steep angle, and are 
enclosed in walls of gneiss; the general nature of 
the formation is shown in the diagram annexed. 
Some of the veins have already been worked to a 
— of 350 ft. In extracting the mineral, the 
side walls are first blasted, and removed from each 
side of the vein, which is then broken down and 
removed. The two classes of graphite are found 
close together, but are entirely distinct, the crystal- 
lised or foliated mineral constituting the veins, while 
the granulated is discovered in pockets, where it has 
been deposited by the action of water. It is this 
latter class which is used for the manufacture of 
pencils, the former being employed exclusively for 
crucibles, The process of manufacture differs en- 
tirely from that which was followed in utilising the 
Cumberland graphite. The once celebrated pro- 
ducts of the Borrowdale mines were sawn into slips 
of the required size, and laid in a groove formed in 
a cedar stick, a second being glued over it to com- 
plete the pencil. Butalmost invariably several such 
slips were required to make up the full length, and 
imperfections in the material were not removed. 





When the supply of Cumberland graphite began 
to fail, attempts were made to compress the waste 
dust into suitable slabs, and later was devised, by 
Conté, of Paris, the process of mixing the graphite 

owder with clay to give it sufficient consistency, 
This process is now universally adopted. The treat- 
ment of the mineral by the Dixon Company is as 


follows: ‘The graphite is first ground fine under 
water, and is then treated with sulphuric acid, and 
heated to a bright red. ‘The first part of the process 
is conducted at the mines, the remainder at the 
company’s works in Jersey City. The powder 
treated as described is. mixed with water until it 
is reduced sufficiently to run freely, and is turned 
into a vat, in which an agitator eonstantly revolves. 
This vat is placed at the upper end of a series of 
tubs at different levels, and so arranged that the 
contents can flow from the top to the bottom of the 
series. ‘The heaviest particles and impurities settle 
in the vat, and each tub in its turn arrests a certain 
proportion of the material, the grade changing with 
each level until, on arriving at the bottom, only clear 
water runs off, and the graphite last deposited is an 
impalpable powder. When the process of successive 
depositing has been carried on as long as desired, 
the series of vessels remain untouched for twelve 
hours, by which time the whole of the material in 
suspension has become deposited at the bottom. 
The water is then carefully drawn off, a number of 
holes at different ends, closed with plugs, being 
made in the side of the tubs for this purpose. After 
the whole of the water has thus been run off, sluices 
at the bottom of the tubs are opened, and the 
precipitated graphite is removed and dried. It is 
then ready to be mixed with the other ingredient 
composing the pencil lead. This is a fine bluish 
gray pipeclay of considerable tenacity, exported 
from Mayence, and capable of almost as fine 
subdivision as the graphite, like which it undergoes 
a treatment of progressive precipitation through a 
similar series of tubs. For pencils, as with the 
graphite, only the very finest powder is employed. 
After being removed from the tubs, the clay is dried, 
and is then mixed in fixed proportions with the 
= the amount of clay increasing with the 
hardness of the grade of the pencil. Fora medium 
soft grade, one of the most used, 7 parts of clay are 
combined with 10 parts of graphite. This mixture is 
reduced by water toa creamy consistency, and is then 
fed into the grinding mills, the stones of which are 





2 ft, in diameter, the upper one alone being driven. 
The mixture from one mill to another, the 
process being repeated twenty-four times, before 
the blending is emp and the proper degree of 
fineness reached. The next operation is to place 
the mixture in canvas bags and subject it to the 
action of a press, which removes most of the water, 
leaving the residue a stiff pasty mass. This is then 
placed in the cylinder of the forming press, which 
is filled ay by hand, the paste being com- 
pressed by mallets, The cylinder is 4in. in dia- 
meter and 8 in, deep, and the bottom is formed with 
a loose plate, in the centre of which is a hole the 
size and form of the leads to be produced. The 
plunger, which is actuated by a screw and flywheel, 
is then forced into the cylinder, and the mixture of 
graphite and clay is driven out through the hole 
below in a continuous stream. In this way was 
produced the pencil lead 4000 ft. long, which, as 
said above, was exhibited by the Dixon Company 
at Philadelphia, As the paste leaves the press it is 
received upon a board beneath, which is removed 
to make room for a second one, as soonas enough 
has been deposited on the first for convenient 
handling. The material, easily handled at first, soon 
dries and becomes brittle, so that the next stage has 
to be performed expeditiously. The coil of paste 
is straightened out and cut into lengths sufficient to 
form three pencils, These lengths are ranged upon 
a board, one edge of which is raised, and against 
this projection the one end of the lead is placed, the 
latter being packed close oe until the board is 
full. After having been left to dry these leads are 
cut into lengths, and great care is necessary in 
handling them, as they are very brittle at this stage 
of the work, “They are then packed vertically in 
cylindrical hite crucibles, the covers of which 
are sealed down with clay atid heated in stoves to a 
red heat, when the crucible is; removed and left to 
cool. Thisannealing process hardens and strengthens 
the leads, which are then ready to be encased in the 
wood, Except for some of the commonest pencils 
cedar is the material used for the cases. The Dixon 
Company own large cedar forests at Tampa in 
Florida, whence indeed comes most of the timber 
used for pencil making in Europe. To save un- 
necessary carriage large saw mills are established at 
Tampa, and the cedar is delivered from there to 
the works at New York in slabs 7 in. long, 3} in. 
wide, and in. thick, Each of these slabs is suffi- 
cient to make one half of six pencils. The timber 
thus prepared is packed in boxes, and is ready for’ 
use on reaching the factory. The slabs are fed 
continuously through a facing and grooving machine, 
the groove being made one half the depth of the 
lead, instead of the whole depth as is done by many 
makers. The grooved slabs being all absolutel 
alike, can be taken indiscriminately and charged eac 
by six leads ; this being done the slab is passed to the 
next worker, who places on the glued cover, and 
lays the compound slabs together until enough of 
them have been press to fill a screw press, where 
they remain until thoroughly dry. The blocks are 
afterwards removed, and the rough ends and pro- 
jecting leads are faced down against a sand-paper 
wheel ; they are then ready to be separated, This 
is effected in a moulding machine, with upper and 
lower cutters, that are cither circular or hexagonal as 
may be desired, and gauged so paory ar that the 
lead always occupies the centre of the finished pencil. 
The cutters are driven at a speed of 4500 revolu- 
tions per minute; there are two sets of them in the 
machine, the first set cutting the grooves on one 
side of the block, which after passing through is 
turned over automatically, and then travels over 
the second set of cutters, which separates them, and 
the finished pencils drop continuously into a basket 
placed beneath. Each of these moulding machines 
turn out 72 pencils per minute, or 43,000 per day. 
There remain now the dyeing and varnishing ; for 
the former operation the pencils are immersed in a 
colouring bath, and after being dried they are 
placed in a hopper, and fed forward endwise by 
means of two wheels through a tube which is kept 
saturated with varnish; they are then deposited on a 
band and travel forward some 30 ft. when they are 
dry, and ready to be packed after a final treatment 
with a polishing machine, The work of varnishing 
is performed at the rate of 120 per minute, or 72,000 
per day, and the polishing at 106 per minute, or over 
63,000 per day. The Dixon Company’s exhibit in- 
cludes some very fine specimens of stained and 
polished pencils, arranged in many delicate grada- 
tions of colour. 

The work of counting in grosses is yery quickly 
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HASTIE’S WATER PRESSURE ENGINE. 


CONSTRUCTED BY MESSRS. JOHN HASTIE AND CO., ENGINEERS, GREENOCK. 
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and simply performed, The operator has befo.e Li: | 


two boards, cach containing 144 grooves of the size 
of a pencil. By taking up a handful of pencils and 
letting them fall into the grooves, he sees at a glance 
if the boards are filled, and can thus divide the 
pencils into sets of a gross each in five seconds, and 
without the labour of counting. 

Coloured pencils form an important point of the 
Dixon Company's industry. Graphite of course 
does not enter into their composition. ‘They are 


formed of pigment mixed with the prepared clay, | 
but are not annealed, since the heat would destroy | 


the colour, To strengthen them, however, they 
are boiled in wax. 
The pencils are finished in various manners. 


The very cheap ones remain untouched after leaving | 


the moulding machines; others are cvloured black 
or maroon, dyed to imitate walnut or varnished 
over the cedar without any dye. There are ten 
different grades made, the classification of which 
varies from the nomenclature recognised here. They 
are as follows: 1, VVS, very, very soft; 2, VS, 
very soft; 3, 8, soft; 4, SM, soft medium; 5, MB, 
ace black; 6, M, medium. These six qualities 
are jally for artists’ use. Then come 7, 
MH, medium hard ; 8, H, hard; 9, VH, very hard ; 
19, VVH, very, very bard. ‘This last is especially 
adapted for engineering and architectural drawing. 
A very neat detail in the method of packing 
pencils in dozens for sale is worth noting. Instead 


of being bound up close together in a package, they | 


are placed around an oval block of wood in which 
a dozen semicircular grooves are formed and then 
surrounded with a tight paper band. By this 
means nearly all the pencils may be withdrawn 
without the remainder becoming loose. 

The graphite used for making crucibles is of the 
crystallised or foliated variety. This is ground to a 
powder, the impurities removed, and mixed with 








(For Description, see Page 371.) 
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fine clay and a little charcoal to make the crucible 
somewhat porous. Keduced toa plastic condition 
by water, the mass is worked up on a potter's 
wheel, dried, and then put in a kiln. 

Of the other exhibits of graphite products at the 
Champ de Mars little need be said. The show of 
the Canada Plumbago Company, though extensive, 
leaves much to be desired, the pencils being of 
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comparatively inferior fivish, and the crucibles of a 
very different quality to those shown either by tle 
Dixon Company or the Plumbago Crucible Com- 
pany, of London. The objects, moreover, are not 
made by the company themselves but in the United 
States. Messrs, P. Taylor and Co., of Philadelphia, 
working under the Dixon patents, make a fine show 
of crucibles. ‘To the mineral itself we shall again 
refer in our series of articles on Metallurgy at the 
Paris Exhibition. — 








Sugar MacuHINERY AT THE Paris EXHIBITION; 
EgRatum.—In our number of August 16th last, page 134, 
in our description of the sugar machinery exhibited at 
Paris by the Fives-Lille Company, it is stated by error that 
the vacuum pans are capable of concentrating gallons 
of juice per day of twenty-four hours, and that their 
heating surface is collectively 33,000 square feet. These 
quantities should be 48,400 gallons of juice, and 3548 
square feet of heating surface. 





Tue Inner Circie Raruway CoMPLETION.—A con- 
ference has been held between the Improvement Com- 
mittee of the Corporation and the promoters of the District 
Railway extension, at which it was mutually that 
** Route No. 3,” viz., by way of Cannon-street, tcheap, 
Great Tower-street, Tower-hill, and the Minories, to 
Aldgate High-street, should be adopted. This plan em- 
braces a new street, 60 ft. wide, from Eastcheap to Tower- 
hill.—City Press. 





Russtan RarLroap ScHoois.—Russia has now eleven 
“ railroad —— aa ny reg where instru — 
is given in religion, the Russian guage, phy, 
history, mathematics, physics, mechanics, ie van. 
neering, natural sciences, telegraph, book-keeping, drawing, 
orthography, mechanical trades, singing, gymnastics. 
Last year these schools had 1260 students, 81 per cent. of 
whom were between “4 : of = and Bg. the os 
younger to ten years and older to years of age. In the 
eight years since the opening of the first school 4843 pupils 
have studied in these establishments. The schools are 
attached to railroads, which have to pay about 21. 4d. per 
mile of line annually for their support. 
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EXPLOSIVES AT THE PARIS 
EXHIBITION.—No. ITI. 


fy the Austrian Section of the Machinery Hall, 
Groups [V. and VI., MM. Mahler and Eschenbacher, 
of Vienna, exhibit a quantity of machines, apparatus, 
and material relating to explosives and their use, 
This collection is a remarkable one, and demands 
some detailed attention. 

Since 1869, M. Mahler has taken a prominent part 
in the efforts made to introduce the nitro-glycerine 
compounds into regular service, and when dynamite 
was adopted in the Austrian army as a munition of 
war, he established his factory, The Vienna Ex- 
hibition was the first occasion which offered itself to 
M. Mahler for making a display of objects relating to 
explosives—a display in which he was assisted by the 
Minister of War and the Royal and Imperial Tech- 
nical and Administrative Commission. At Paris M. 
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in stone, and in timber; blasting trees: tables for 
the preparation of dynamite, &c. There are, more- 
over, plans of the factories at Zamby and at Presburg, 
and various technical works in German and in 
French. 

The previously manufactured qualities of dyna- 
mite No. ] to No. 4 are now increased by the gelatine 
dynamite, which is more powerful, and by the cellu- 
lose Nos. 1 and 2, equivalent to dynamites Nos. 1 
and 2. The electric cartridges have been improved 
and simplified, and the igniting appliances brought 
to a degree of certainty and safety previously un- 
known. Rock drills find a formidable competition 
in the Schramm machine, which is extremely simple, 
effective, and easily worked. These latter, how- 
ever, need not be considered here ; they will be de- 
scribed in separate articles. Of all the objects 
exhibited, the Nobel gelatine dynamite is the most 
important, especially as regards its application for 
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Nitro-glycerine one eee ‘oe. 86.40 
Soluble gun-cotton ... 9.60 
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00 
The specific gravity of this material is 1.6, 
Its chief qualities, cially those which render 
it superior to normal ite, are the following : 
1, It may be preserved intact for an indefinite time 
beneath the water. 2. It never gives off its nitro- 


glycerine, even’ under extreme pressure. 3. It is 
unaffected by violent shocks or vibrations, and even 
by explosions which may occur close beside it. 


“4, It is not affected dangerously by but burns 
quietly, and without any explosion. Exhaustive 
experiments have been conducted with it in Austria, 
the more important of which we may quote. These 
experiments were made under the direction of the 
Commission appointed by the Royal Imperial 





Ministry of War. 
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Mahler appears without this official co-operation. 
His collection comprises in the Chemical Group : Dy- 
namites from the Nobel factories of Zamby, in 
Bohemia and Presburg in Hungary, in cartridges, 
packets, and boxes; raw materials in glass jars; 
gun-cotton ; Nobel percussion caps; dynamites Nos, 
1 to4; dynamite cellulose Nos, ] and 2 and the new 
product dynamite gelatine (gélatine 4 Sautage). In 
the Mining and Manufacturing Group are exhibited: 
The means of blasting; drills with their carriages 
and motive power; the sinking of shafts; the 
driving of galleries ; blasting by means of electricity ; 
safety appliances ; dynamite heating apparatus, &c. 
In the Military Group we find: Dynamite munitions 
of war; instantaneous, time, and electric fuses for 
military mines; detonating apparatus ; appliances 
for tamping; an exhibition of military mines; the 
destruction of bridges and railways represented by 
the drawings of the bridges over the Elbe at Teschen 
and Aussig, and the bridge over the Moldau, near 
Carolinenthal. In the Machinery Group are in- 
cluded the Schramm and Mahler rock drills, mounted 
on different frames; drills and their carriages of 
other and more recent patterns, and hand drills and 
perforators (Konyres-Téth system). In the Civil 
Engineering Group among other objects are dyna- 
mite cartridges, mines charged with dynamite, re- 

resentations of blasting submerged rocks in the 

anube, the destruction of a boat on the Save; 
apparatus for exploding mines by frictional electricity 
— Mahler); electric cartridges (system 

ravniczek) ; apparatus for measuring the explosive 
force of dynamite ; tests of the explosive force on 
paper and lead; machines and tools for detaching 
rocks, &. In the group of forest industry there 
are shown : Tools for forming mines in the ground, 
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military purposes. Nobel discovered that a com- 
paratively small quantity, 6 or 8 per cent. of a 
nitrated cellulose, prepared from cotton in a peculiar 
mauner, has the property of transforming liquid 
nitro-glycerine, the employment of which as such 
is, of course, extremely dangerous, into a gelatinous 
mass highly suitable as an explosive, which, even 
under very high pressures, does not disengage any 
nitro-glycerine, does not alter its character in water, 
and possesses twice the destructive force of dyna- 
mite No. ]. As this new material is only some 50 
or 60 per cent, more costly than dynamite No. 1, 
its wide application may be considered probable. 
This material, known from its peculiar appearance, 
as gelatinised dynamite, s the property of be- 
coming greatly reduced in its explosive force by the 
addition of certain substances, until it cannot be 
exploded even under the action of rifle balls fired 
from a distance of 25 yards, so that it may be em- 
ployed even as charges for heavy guns and om ren 
without the danger of explosion from any adjacent 
mine. In that it appears to combine all the ad- 
vantages of compressed gun-cotton as a war material, 
without its drawbacks. Experiments with it have 
been made under the superintendence of Captain P. 
Hess, of the Royal and Imperial Ministry of War, 
and of M. J. Tranzl, which left no doubt that in a 
very short time in Austria, where the direction of 
military affairs is specially interested in this matter, 
this explosive will be largely used for military 
purposes. As to the explosive power of the various 
dynamites, they are arranged to commence with the 
most violent and in the following order: gelatinised 
dynamite ; No. 1 mixed with ne silex, cellu. 
lose, and Nos. 2, 3, and 4. latine dynamite is 
composed of : 
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Experiment A.—Two pieces of gelatine dynamite, 
having each a volume of 4 cubic centimetres, were 
kept under water for 12 days. They lost no ig 
nor was their consistence changed during this time. 
No traces of nitro-glycerine were evolved from the 
mass, and the upper surface became covered with 
a hard white film. This extended to a depth of 
5 mm. (.19 in.), but it disappeared after the sample 
had been left to dry for 24 hours. The destructive 
force remained unaltered. 

Experiment B.—A small cube of gelatine dynamite, 
measuring 1 centimetre roo on a side, was sub- 
jected over a period of t hours to a ce of 
2 tons. No traces of exudation were visible, and as 
soon as the pressure was removed the cube returned 
to its original form. (See Fig. 1). 

Experiment C.—One hundred cubic centimetres of 
gelatine dynamite were piled upon an iron plate reci- 
pient measuring 10 cent. by 10 cent. (3.9in. by 
3.9in.), and 1 cent. (.39in.) high. This was then 

laced on a plate 2 cent, (.79 in.) thick, and fired at 
te rifles, with a range of 50 yards. No explosion 
occurred, A charge was then arranged exactly in the 
same manner behind a steel plate 3 m. (.12 in.) thick 
on a piece of timber 26 m. (1.03 in.) thick, After ten 
rounds had been fired, without ucing any effect, 
the explosive was examined, and it was found that 
no nitro-glycerine had been evolved. A small 
quantity of gelatine dynamite was placed under a 
20-ton steam eo After La ieee oes was no 
losion, but with two more the explosive began to 
enn quietly. The following test was then made: 
To a rail 4.50 m. (14 ft. 9 in.) long there was fixed 
im the middle of tis length and: lees agalast the 
flange (see Fig. 2) a sheet-iron box 65 mm. (2.56 in.) 
long, containing 250 grammes (8.7 oz.), and 6 ft, 
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from this cartridge, on the opposite side of the flange, 
a similar cartridge was secured, and a third one con- 
, taining ordinary dynamite was placed immediately 
opposite this latter. The central charge was fired 
first, and the ordinary dynamite cartridge exploded 
with the shock, while the gelatine dynamite car- 
tridge, separated only by the thickness of the web of 
the rail, remained intact. On two iron plates, placed 
20 cent. (7fin.) apart, were placed two lead boxes 
containing 200 es (7 oz.) of gelatine 
dynamite, One of these charges was exploded, break- 
ing the plate on which it was attached ; the adjacent 
charge was burnt without explosion. (See Fig. 3). 

Experiment D.—In an iron envelope was placed 50 
grammes (]} oz.) of the explosive, and an attempt was 
made to discharge it by means of a cap containing 
one gramme of fulminate. The explosion of this cap 
tore the iron envelope, and set the dynamite on fire, 
but without.any explosion. A similar attempt was 
made with 7 oz. of gelatine dynamite, and a car- 
tridge of No. 3 ordinary dynamite. The explosion 
set the former on fire, but there was no explosion. 
Cartridges composed of 75 per cent. of nitro. 
glycerine and 25 per cent of gun-cotton used for dis- 
charging ordinary dynamite when frozen, did not 
effect a complete explosion of the charge, and it was 
necessary te produce a special firing cartridge for 
discharging the gelatine dynamite when frozen. 
This was arrived at by using extra powerful gun- 
cotton saturated with nitro-glycerine. Such car- 
tridges were found to develop the full power of the 
more dormant explosive. Itmay be mentioned here 
that by increasing or diminishing the amount of 
camphor in the gelatine dynamite its degree of 
sensibility can now be regulated at will. 

The foregoing experiments were all carried out 
with the view of determining the comparative safety 
of the new explosive with ordinary dynamite. We 
may now pass on to consider another series having 
for their object the determination of its destructive 
force. 

Experiment E.—An oak beam 30 cent, by 
25 cent, (11 in. by 9} in.) and 57 in. long placed on 
two bearings 39 in. apart, was broken up by the 
explosion of 1.5 lb. of gelatine dynamite (see Fig. 4) ; 
an iron plate 30 cent. long 16 cent. wide and 
54 cent. thick (11} in. by 6} in. by 1; in.), placed 
on two supports 7} in. apart was broken into pieces 
by the explosion of 2.25 lb. of the explosive, A rail 
(Fig. 6) 38 in. wide at the base, 5,4 in. high 
and 24 in. wide in the head, was broken into a 
thousand fragments by the explosion of .66 1b. of this 
material. From the various experiments we have 
detailed it will be seen that the gelatine dynamite is 
remarkable no less for its safety than for its destruc- 
tive qualities, and that it appears especially adapted 
for use as a munition of war. 

The firing of mines may be effected either 
simultaneously or progressively. The former can be 
effected by quick fuse and by electricity; the 
latter by the Bickford fuse. At the present time 
there are so many excellent and cheap electric ex- 
ploders and reliable fuses, that this means of firing 
should be more largely developed. Butin order to 
secure the best results it is necessary that one of the 
engineers or employés belonging to the mine or other 
work should instruct some of the foremen in the 
manipulation and working of the apparatus. By so 
doing, in a very short time, the difficulties attending 
this mode of firing would be removed and all the 
advantages obtained. 

The General Inspector of Austrian Railways, Aulic 
Counsellor, the Chevalier Pischof, has recently 
reported on the subject of blasting. His views may 
be condensed as follows: “The effect of blasting 
may be increased, and an economy in cost attained, 
by arranging the charges in such a manner that 
they act reciprocally, which may be secured by 
the disposition of the holes, and simultaneous dis- 
charge. Experiments in the Buchenburg cutting, 
where this method was wholly employed, showed 
that the effect produced, is double that obtained by 
firing the blasts one after the other, and for this 
reason, in almost every case, preference should be 

given to electrical firing. The economy in cost is 
very considerable, as the following example will 
show. In a railway cutting the wor was executed 
in steps of 39 in., the nature of the ground re- 
quiring this. On a width of 98 ft. twenty blasts were 
necessary when fired by fuses, but when electricity 
was employed this was reduced to fifteen, realising 
an economy of 25 per cent. in boring and in 
dyramite. In several cases indeed electrical firing 





was absolutely =o such as in driving galleries 
and sinking shafts. he electrical apparatus of 





Mahler shown in the Exhibition is illustrated by 
Figs.7, 8, and 9. The-form most commonly em- 
ployed is a disc frictional machine. It consists of two 
vulcavised rubber discs S, which, on being turned by 
means of a handle, are rubbed between pads of fur 


P. ‘The electricity thus produced is received partly 
by the point I, and y by the Leyden jar H ; this 
jar is also in metallic contact with the part F. The 


discharger A, which is used totlischarge the Leyden 


with the interior of the jar, and is thus connected 
with the stud H. Before using the apparatus the 
rubber discs must be carefully cleaned as well as the 
stud, and the capacity of the apparatus tested before 
joining it up. The rod F, which is movable and 
divided into a scale of half centimetres, is then 
brought to within 1 cent. of the rubberdisc. The 
thumb of the left hand is placed on the key K, and 
the handle is turned with a speed of two revolutions 
per second. At the eleventh revolution the key K 
is pressed down suddenly, and is held for about a 
second. If, however, when depressing the key a 
spark passes, the knob is removed to a distance of 
2 cent., and then of 3 cent. It should not exceed 
this distance, because with the increase in the 
length of the sparks, the maximum force of the 
apparatus is arrived at. But if after eleven revolu- 
tions at a distance of 1 cent. no sparks pass, the 
knob is brought nearer, and the apparatus is dis- 
charged by pressing down the key. After this trials 
should be made with 13 revolutions and the knob 
at a distance of 1 cent., and after the discharge with 
15 revolutions until a spark'passes. ‘These trials 
can be continued, doubling the number of revolu- 
tions, and at the same time shifting the knob to 
2cent., andsoon. But60 revolutions should never 
be exceeded. An apparatus which does not give 
sparks | cent. in length after the maximum oumber 
of revolutions just stated, is badly made. The 
circuit wires of the apparatus are shown in the 
illustration, that passing from M going to the 
mines, and that at F being the return wire. 

In order to produce the best possible results the 
wires of the circuit should be completely insulated. 
This is not, however, necessary in case there is only 
one group of mines to fire, when the return wire 
may be laid in the ground. The wires generally 
used are of iron or polished brass, or of copper laid 
in gutta-percha, The iron and brass wires should 
be annealed, and have a diameter of Zin. As this 
wire approaches the point of the blast, it must be 
supported in insulators on suitable supports. The 





|insulators most used are the bell form made of glass, 


porcelain, or vulcanised rubber; they should be 
placed on iron supports. 

Another important feature in the operation is the 
junction of the wires with the electric cartridges. 
The Travniczek cartridge is shown in Fig. 10. 
These cartridges are made for powder, and for dy- 
namite. In the latter the brass wire bent round, as 
shown in the sketch, is embedded in a compact mass 
a. This is enclosed in the prj case m (for sub- 
aqueous work the case must be of metal), in which 
is a percussion cap 4, coutaining fulminate of mer- 
cury. Between the cap and the body of the cart- 
ridge there is some more fulminate, into which the 
bent wire is placed, and then cut so that the ends 
may be separated, and the spark pases between them 
through the explosive material. These cartridges 
are placed in the market furnished with conducting 
wires of sufficient length, and of the various sizes 
required for different mines. 

Several other types of cartridges are shown. 
Amongst these are some with the conducting wires 
enveloped in bands of tarred paper or linen. ‘This 
arrangement is recommended for the reason that 
the cartridges remain intact for a long time in damp 
places, while they take up very little room, and are 
cheap. In another kind the insulation is effected by 
thin slips of wood which enclose the wires. ‘hese may 
be used in dry places. Others again have the con- 
conducting wires covered with gutta-percha, These 
are especially applicable for subaqueous work, 
although the tarred paper serves the same purpose. 
MM. Mahler and Eschenbacher exhibit not only the 
apparatus used in blasting, but also numerous draw- 
ings and documents illustrating its application. We 
will proceed to review them briefly. Figs. 1] and 
12 shuw a vertical and horizontal section of ground 
mined to a depth of 40 in , and to a distance of 80 in., 
and in which the spheres of separation overlap, Of 
these a may be called the sphere of trituration, 4 the 
sphere of dislocation, and ¢ the sphere of rupture, 





jar, rests on the stud K, enters into contact|p 


The most frequent application of dynamite is for 
the breaking down of . Considerable judgment 
is required in this operation, not only to effect 
economy in cost, but to facilitate and accelerate 
progress in such a manner that the works of a rail- 
way, a quarry, or a coal mine, may be pushed for- 
ward with a great saving of time. The following 
classification may be made concerning the employ- 
ment of different kinds of dynamite for various 


urposes. 

Gelatine Dynamite, Cellulose, and Dynamite No. 1. 
—These are manufactured chiefly for military pur- 
poses, and are applicable for the hardest and most 
resisting rocks, such as quartz, porphyry, basalt, 
&c,, and in small tunnels, or galleries. For water- 
permeated rocks, and for subaqueous works, the 
gelatine dynamite, or the cellulose, should be 
always employed. 

Dynamite No. 2.—This may be used for the same 
classes of rocks when less resistant and in tunnels 
S large section, also in limestones, gneiss, granite, 

c. 

Dynamite No. 3 is adapted for all sorts of the 
softer rocks. Experience has shown that this is 
excellently suited in driving headings if the rock be 
not too hard, In frozen or very hard ground, clay 
or soil mixed with boulders, in the quarries of the 
softer stones in coal mines and lignite mines, dy- 
namite No. 4 should be employed. This quality is 
also very serviceable, where it is desired to split, 
and not to break up the harder stones. In such a 
case deep holes are sunk about 18in. apart, which 
are filled with water and cartridges of from 1} in. to 
2in, These are, of eourse, fired by the electric 
exploder. 

For destroying timber, construetions in wood, 
piles, palisades, &c., cellulose or dynamites 1 and 2 
are best. Trees are cut down by Nos. 2 and 3. 
For breaking up metallic masses, iron construc- 
tions, &c., gelatine dynamite or cellulose gives the 
most favourable results. In blowing up masonry, 
or breaking rocks, the amount ‘and disposition of 
the charges must depend on the judgment of the 
engineer, but it is easy to prepare tables of charges 
in cases where the work remains tolerably constant. 
The amount of the charge cannot be fixed only by 
the depth of the hole driven, but depends also on 
the distance of the blast from the nearest free 
surface of rock. This is called on the Continent 
the “‘ avance.” When once the most useful charge 
for the avance is fixed, the charges for all the other 
avances, under the same conditions, vary as the cubes 
of the avance L : L,=0*:0,*. From this is deduced 
Lebrun’s rule of which the equation is 

L=k v°. 

L L representing the required charge and v the line 
of resistance ; / is a coefficient determined by ex- 
perience of the material to be blasted. This formula 
is reliable only when the extent of the avances differs 
but slightly. The formule published by Major 
Vogel are more exact. 

L=k(v +r) 


L =k (v+#e)® 

The former applies to isolated blasts, the latter 
to combined ones. The letters L, 4, and v have 
the same signification: as given above, 7 is the 
radius of the sphere of rupture, &c., and ¢ the distance 
between two mines. 

In estimating the charge necessary for destroying 
various wooden or iron structures various formule 
have been prepared. For heavy iron plates : 

C=0.006 w t? 

in which w=the width, and ¢ the thickness of the 
plate in centimetres. 

For rivetted plates and for any pitch of the rivets 


up to 64 in. fos 
=v. w 


Cc 
The charges should be placed in cases, the pro- 
portion of height to width of which should vary 
from 1 to 1 to2tol. The thickness of strongly 
rivetted plate should be measured from the outside 
the of heads of the rivets. 

Aulic Counsellor, the Chevalier W. de Hamon, 
has given special attention to the employment of 
dynamite to agriculture. He points out in a recent 
report that the tendency of modern agriculture 
tends to deep cultivation, in order to make use of 
the lower portion of the cultivable soil. But as 
with the most powerful ploughing machinery (unless 
in exceptional cases) a greater depth than 30 in. can- 
not be economically attained, whilst the roots of 
plants and trees descend far below that depth, it is 
unnecessary to point out that the roots would 


and 





or, more properly, the. limiting boundary of the 
explosion, 


descend more rapidly into the sobsoil were the latter 
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ned up, and that in dry seasons they would more 
snadilly find support in the moist ground below. If 
then it were possible to break up the ground to 
depths of from 6 ft. to 10 ft. without costly ma. 
chinery, in such a manner that air, moisture, and the 
roots could freely penetrate, it is evident that a great 
advantage to agriculture would be secured. Coun- 
sellor Hamon has conducted long experiments 
with this object, and from them he arrives at the 
conclusion that dynamite will be called upon to 
play an important part in agriculture. 

An examination of the exhibits of M. Mahler 
suggests the following practical application of dyna- 
mite in agriculture: 1. The improvement of unpro- 
ductive land by the destruction of rocks, the break- 
ing up of the soil, and forming holes for planting 
trees. 2. The improvement of infertile ground by 
breaking up the lower impermeable layers, and the 
removal of rocks, boulders, &c. 3. Deep cultivation 
beyond the limits which the plough can reach and 
the formation of irrigation channels. : 

The following is a list of some of the more im- 
portant works in which dynamite has been employed 
as illustrated by the exhibit of M. Mahler: 1. The 
coal mines of Tregiste; 2. The lignite mines of 


Dux-Teplitz; 3. Removing old masonry ; 4. Driving’ 


tunnels and cross galleries; 5. Shaft-sinking at 
Hruschau in Austrian Silesia; 6. Breaking up the 
iling at Nusdorf; 7. Blowing up rocks in the 
Renwbe: 8. Subaqueous blasting; 9. Operations in 
the quarries supplying the stone for the port of 
Fiume ; 10. The iron mines of Moravicza (Austrian 
State railways); 11. Blowing up {a vessel on the 
Save; 12. Destruction of stone, timber, and iron 
structures ; 13. The use of electric exploders. 


HASTIE’S PATENT ECONOMIC WATER 
PRESSURE ENGINE. 

ENGINES and machinery driven by the pressure of water 
have been gaining much favour of late, especially where 
the power required is intermittent. Such engines are 
available at any moment, are cleanly, and do not, like 
steam engines, increase the insurance premium; but 
hitherto it has been impossible when variable loads have 
to be dealt with, to use hydraulic power with economy, 
whether the pressure comes from gravitation or the “ac- 
cumulator,” on account of its non-elastic nature, the re- 
sult being that hydraulic engines use as much water 
when running idle as when working at full power. Nor 
is this the only disadvantage as compared with steam, 
for when hydraulic engines are driven from the town 
mains, as is most frequently the case, it is found that the 
pressure in these mains varies, being always highest in the 
mornings and evenings, and lowestduring the middleof the 
day when most required. An engineer has therefore to con- 
struct an engine of sufficient power to perform the requi- 
site amount of work at the lowest usual pressure in the 
“main,” and thus at the period when the pressure is 
highest, a greater power is exerted, and consequently a 
larger quantity of water is used than is necessary, for the 
cylinder must be completely filled with water at every 
stroke, whether the power is required or not. When these 
two disadvantages are taken into account there is often 
a loss of water to the extent of from 60 to 70 per cent. 

Engineers have long been sensible of these disad- 
vantages, and no later than last year, in two papers read 
before the Institution of Civil Engineers, one by Sir 
William Armstrong, and the other by Mr. Henry Robin- 
son, reference was made to this, both by the authors and 
by those who took part in the discussion which followed, 

This difficulty has lately been overcome by a novel and 
ingenious arrangement invented and patented by Mr. 
John Hastie, of the firm of John Hastie and Co., Kilblain 
Engine Works, Greenock, Mr. Hastie’s engine being 
constructed with simple automatic appliances, so that 
the amount of water used is in direct proportion to 
the amount of work done, If the engine is running idle, the 
water is only used sufficient to overcome its friction, and 
when more work is thrown on, extra water is used corre- 
sponding with that work. This is accomplished by 
making the stroke of piston of variable length, and the 
mechanism to accomplish this is so arranged that the 
engine itself makes the necessary adjustment of stroke 
for the power required, without assistance from, and 
independent of, any attendant. 

Seven engines on this principle are already practically 
at work in Greenock, and have been tested as to the 
sensitiveness of the automatic arrangement, and Messrs. 
Hastie have several more in course of construction. They 
are adapted for working hoists and for driving all kinds 
of machinery. 

Mr. Hastie has several adaptations of his patent, one 
specially for pressures up to, say, 150 1b., and another 
for such pressures as are used with the accumulator. 
Both of these we~now illustrate on page 368. The 








engravings, Figs. 1 to 6, give details of a hydraulic engine 
(in this case with two cylinders) constructed for the 
lower pressures, and the working of which will be 
understood from the following description. A is the inlet 
Pipe, which by means of passages in the frame of engine, 








B, conveys the water to the oscillating cylinders C and D; 
each of these is fitted with long trunnions G, which con- 
tain the admission ports, and whichduring their oscilla- 
tion act as valves ; the outlet for the water is by similar 
passages leading to a pipe in the opposite side of framing 
from A. The ends of the piston rods E and F act direct on 
the crank-pin H; this pin is formed on a sliding frame I, 
which frame effects the necessary adjustment of stroke ; 
itis formed in two pieces, an outer and an inner, bol‘ed to- 
gether at the ends, and between which is a space in which 
the double cam K works. The outer plate has a small 
steel roller L working on outer half of cam, and the inner 
plate a similar roller M working on inner half of cam. 
The disc N is keyed on the hollow shaft O and the cam K 
on shaft B, reduced to pass through centre of shaft O. This 
latter shaft O has two snugs formed on it, to which chains 
R are attached ; the shaft P has the spring case S keyed 
on it, and which contains the two springs T. The action of 
this part of the arrangement is as follows: When the 
engine is at rest the springs have just as much pressure 
on them as holds the roller against the inner part of the 
curve of cam; this pressure is also sufficient to prevent 
any change in position of the crank-pin should the engine 
be running without load ; when the load is thrown on, the 
springs become compressed in proportion to the amount 
of load ; the compression of the eprings alters the relative 
positions of the shafts O and P, which causes the roller L 
to move along the curve of cam, at the same time shift- 
ing position of sliding frame I, and giving an increased 
stroke in proportion to the work being done. On the 
weight being removed the pressure on the springs causes 
the roller M working on the cam to bring the frame and 
crank-pin back to the inner position, and through this 
automatic variation of the stroke the water required is in 
proportion to the work done, 

When a very high pressure of water is employed, such 
as is obtained with the accumulator, the springs are dis- 
pensed with, and an arrangement shown on Figs. 7 and 
8 employed. In this arrangement two water rams. U 
occupy the place of the springs, these are connected 
through centre of shaft P with the supply pipe, and are 
therefore under the same pressure as is employed to work 
the engine. The chains R are employed in a similar manner 
as in connexion with the springs, but instead of being 
wound directly on the body of shaft O, they are wound 
on cams V ; in this way increased power is required to 
force back the rams in proportion to the distance from the 
centre of shaft at which the chain R acts, and the effect is 
identical with that obtained from the springs. 

As an illustration of the working of the apparatus, it 
may be stated that Mr. W. R. Kinipple, M. Inst. C.E., 
Greenock and Westminster, and chief and consulting 
engineer to the Greenock Harbour Trustees, made a 
series of experiments with one of these engines made for 
the Greenock Infirmary, and attached to a hoist, the 
readings being made from a Siemens meter. The height 
of lift was 22 ft. The results were as follows: 


Weight lifted 22 ft. Average Water used 
high. each Lift. 
ewt. qrs. Ib ons. 
se ee: 10 
5 3 17 14 
6 2 17 16 
7 3 2 17 
8 2 17 20 
9 2 17 21 
10 2 17 22 


When these engines are employed for driving power 
apart from a hoist, they act as their own governor, as the 
variation of the stroke causes an equal variation of the 
opening of ports, and in this way a steady speed of engine 
is obtained whether running idle or exerting its full power, 
and a saving of water is also effected by the prevention of 
“racing” when the work is thrown off, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on ’Change, at Middlesbrough. 
The business transacted was of a comparatively microsco- 
ical nature. Nominally prices were the same as those of 
t week, being based on No. 3, Cleveland pig selling at 
37s. 6d. per ton; makers are unwilling to dispose of their 
produce at the prevailing low rates, and merchants are 
content to wait, belieying that trade will continue in a de- 

pressed state for some time yet. 


The Cleveland Ironmasters’ Association Returns.—At 
present when everybody is anxious to know the exact 
position of commercial matters, it is well to allude fully to 
the official returns of the Cleveland Ironmasters’ Associ- 
ation, showing the make and disposal of pig iron for the 
month of October. Connected with this association there 
are 165 blast furnaces, only 93 of which are in operation, 
the remaining 72 being idle. These returns show the con- 
dition of the Cleveland pig-iron trade more clearly than 
any comments could do. Messrs. Vonnal and Co., the 
warrant store keepers, are neither receiving nor delivering 
song present, and their stocks have not changed for a 
week. 


The Finished Iron Trade and the Wages Question.-— 
Owing to the depression in trade the wages question has 
pgain come up for discussion. A meeting of the Standing 

mmittee of the Board of Arbitration was held at Middles- 
brough last week for the purpose of considering the claim 





of a ee reduction of 6d. per ton in 
puddling, and 5 cent. in the of other workmen 
sommectel-with forges and mills. The a desired 
that the matter should go before an arbitrator, and after 
some discussion this was to. On ee ee 
of the Board was held at i and it was resol 

to ask Mr. David Dale, of Darli » President of the 
British Iron Trade Association, to act as arbitrator. A 
deputation waited upon that gentleman, and he consented 
to undertake once more the responsible task of settling the 
wages question. 

The Steel Tradé.—At their Eston steel works Messrs. 
Bolckow, Rwy sear and Co. continue exceedingly busy. 
This company have not yet began to erect their contem- 

lated steel works at Middlesbrough. Thedelay, huwever, 
1s owing to the fact that the undertaking is a very respon- 
sible one, and the company are anxious to make ir 
works at Middlesbrough even more complete than those at 
Eston, if that be possible. 


NOTES FROM THE SOUTH-WEST. 
Air-Compressing Engines at Dowlais.—At one of the 
Dowlais Iron Company’s pits a splendid pair of air-com- 
pressing engines was started last week by Messrs. John 
‘owler and Co., of Leeds. This firm is supplying large 
winding engines, as well as compressors for unde und 
haulage, to most of the principal collieries in South Wales. 


Cardifi—The returns for the past week show but little 
improvements in the exports of coal from this port, as com- 
— with the previous week, and the demand is anything 

ut satisfactory either to colliery | nas toe or shippers, 
prices keeping very low for all kinds. The amount of iron 
exported shows an improvement, but, in patent fuel there 
was a decrease of nearly 1500 tons last week. 


Swansea Tramways.—On Tuesday afternoon cars were 
placed on the High-street section of the Swansea tram- 
ways, and ran during the remainder of the day. Another 
link in the communication between Morriston and the 
centre of the town has thus been completed, and it is to 
be hoped that before: long the remaining link between 
Aberdyberthy-bridge and High-street will be completed. 
One drawback is a dispute respecting certain property 
near Bethesda Chapel, and when that is settled the com- 

will at once complete the line from Morriston to 
the bottom of High-street. 


New Station at Swansea.—The Great Western Railway 
Company has nearly completed a new station at Swansea. 
The station is constructed of Pennant stone, with Bath 
stone dressings, and fhe style is early English. The plat- 
forms are 430 ft. in length, and about 300 ft. are under 
the roof, the remainder being open. The doors and all 
woodwork, are of pitch pine, and the Various rooms 
and offices are conveniently arranged. The roof is com- 
posed of wood and ironwork with Johnson’s patent 

lazing, has an ornamental and light appearance, and 
he verandahs over the several entrances to the building 
are of chaste desi The windows are of plate glass, 
the lower parts being ribbed. There are three platforms, 
and in the central one ornamented iron columns, upon 
which are placed light iron girders, support the main roof. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Water Supplies.—The inhabitants of Chapeltown, near 
Sheffield, are exercised because of their water supply. 
They have initiated a scheme which will provide for their 
requirements in this respect, and the Local Government 
Board have approved the plans. But after going to con- 
siderable expense in advertising, in engineering and minor 
matters, a dispute has broken out amongst members of the 
Local Board, and in the meantime, ratepayers must suffer. 
The Barnsley Town Council has a very comprehensive 
scheme before it, for the sapely of the town with water. 
At a meeting of the council held this week, Alderman 
Carter,.in speaking on this scheme, said a million and a 
quarter of gallons of water ad day was not much to rely 
upon for a town like Barnsley. They would either have 
to extend the water works or put a stop to the growth of 
the town and neighbourhood. He considered that. instead 
of having one ion gallons of water per day, they ought 
to have three or four millions, and it would be to the in- 
terest of the town todo it at once. Mr. Hawksley, the 
civil cnginete has been consulted on the subject, and he has 
found that there is a large amount of water wasted at 
present for the reservoirs. Were the new works proposed 
carried out, the cost would be about 300,0001. he town 
appears much divided on the question, and no doubt the 
matter will ultimately have to be decided by a vote on the 
part of the ratepayers. 


Extension: at Heanor.—Some time ago the Local Board 
of Heanor devised a scheme for the providing of a water 
supply at a cost of about 10,3001. This money was 
borrowed from the Public Works Loans Com’ oners. 
Now, however, when work is done, a difficulty, which 
should have been foreseen, has arisen—the reservoir is not 
large enough, and it will either have to be or @ 
new one constructed. The ratepayers will have decide 
what shall he done, 

Important Improvements in Sheffield.—The Sheffield 
Town Council has resolved on borrowing a further sum of 
300.0001. for the of carrying out street improve- 
ments in the town, These alterations are on a ayer 
scale, and when comprenet will involye an y of 
nearly three millions sterling. Three of the main streets 


of Sheffield are now the. scene of improvements, which 
will cost at least half a million of mone town will 

however, have to go to Parliament rl 
to deal with the sewage, and this “ main 

it is expected will result in 
more. 


. The 
an outlay of at least 100,0007. 
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TUBULAR BOILERS, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM. FAROOT ET SES FILS, ENGINEERS, PARIS. 








Fig.1. i 
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Avone with their two engines (the larger of which we 
have already illustrated) Messrs. Farcot exhibit at Paris 
a large example of their type of horizontal tubular boiler. 
This boiler, which contains 1883 square feet of heating 
surface, is exhibited in the Main Hall with its furnace 
and tubes drawn out so that the whole can be easily 
examined, and our engravings annexed, in which 
the arrangement of a pair of similar boilers is shown, 
illustrate its construction and details. It will be seen 
that the boiler consists of three principal cylinders, an 
upper one a, at about the centre of which is the normal 
water level, a second shell r below it, within which are 
furnace and tubes, and a third cylinder n in a flue under 
ground, acting as a bowilleur or feéd heater. The latter 
is supported on iron brackets and fitted with cast-iron 
ends; it slopes a little down towards the front end / 
where the feed water enters. The water leaves it near 
the upper end and passes through the connecting pipe 
oo to the back end of the cylinderr. Within this cy- 
linder are the furnace g and the tubes p, the former 
being made in four rings with three ring s, and con- 
nected by a short tube with the front end of the boiler. 
The tubes all communicate at the back with a chamber 
A bolted to the back of the boiler. The front of the 
boiler being also bolted to the shell, the whdle of the 
furnace and tubes can be drawn out together for exami- 
nation or cleaning. To facilitate the moving of this con- 
siderable weight, two pieces of angle-iron a 2 are fixed 
inside the shell r and serve as rails for rollers fixed to 
Ak and g to run upon; g and j are the furnace bars, and 
k the blow-off cock. The whole weight of the boiler 
is carried by three cast-iron supports below it. The 
shells r and a communicate by three short vertical 
flanged tubes of large diameter, of which one at the front, 
over the furnace, is the largest. The upper shell a 
carries a steam dome 4 which communicates with 


the steam space only through the perforated pipe /, 
and which has a cast-iron top carrying the stop valve 
s. Safety valves c and d are provided, as well as an in- 
dicating float and the other usual mountings. The whole 
of the boiler above ground is enclosed in a double sheet- 
iron casing m, filled with non-conducting material. At 
the back of this casing large doors provide very easy 
access to the combustion chamber A, and the flue spaces 
round the shells. The products of combustion after 
leaving the tubes pass back to the front of the boiler in 
contact with the whole of the lower cylinder and the 
lower part of the upper one, and then pass downwards 
through a flue and from front to back (%.¢., in the oppo- 
site direction to the water), along the dowilleur. 

MM. Farcot’'s boiler, as might be expected from the 
standing of the firm, is a very good example, both as to 
design and workmanship, of a type which is much better 
known abroad than at home. It occupies but little space 
in proportion to its power, and its different parts, 
especially those which it is most important to get at, are 
readily accessible. 








NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was firm last Th forenoon, with business done at 
44s. and 44s. 14d. cash, sellers at the close ing 44s. 1d. 
cash, and buyers offering 44s. There was a quiet market 
in the afternoon, but no business was reported. Buyers 
offered 44s. 2d. one month, and 44s. 04d. cash, sellers very near. 
Business was done on Friday forenoon at 44s. cash, also at 
44s. 2d., and 44s. ld. one month, and at the close there 
were sellers at 44s. and 44s. 2d. cash and one month 
respectively, buyers offering 1d. per ton less. There were 
transactions in the afternoon at 44s. cash in ten days, 








43s. 10}d. prompt cash, and at 44s. 1d. one month, closing 





sellers at 43s. 11d. cash, and 44s. 14d. one month, 
buyers very near. The warrant market opened a shade 
firmer on Monday, and prices continued firm, closing 1}d. 
over the final prices of Friday. Iron ch hands in 
the morning at 43s. 11d. cash, and at 44s. 14d. one month, 
and the market closed with buyers at those rates. In the 
afternoon 44s. cash was paid, and the market closed with 
buyers at 44s. cash, sellers asking 1d. ton more. Yester- 
day’s market 7 at the previous day's advance, but be- 
came weak, and closed 3d.down. There was evidently more 
anxiety to sell. Business was done during the forenoon at 
from 44s. to 43s. 9}d. cash, and at the close there were 
sellers at the lower quotation, and buyers offering 1d. per 
ton under. During the afternoon from 43s. Ta. to 
43s. 9d. cash, and from 43s. 10d. to 43s. 11d. one month 
were paid, the market closing with buyers at 43s. 84d. cash, 
and sellers asking 1d. more. There was a steady market this 
forenoon, when business,was done at 43s. 7}d. cash, also at 
43s. 9}d., and 43s. 10d. one month, and at the close sellers 
asked 43s. 8}d. cash, and 43s. 10}d. one month, buyers 1d. 
per ton less. The afternoon market was likewise steady, 
and prices suffered very little change. The tone of the 
market is far from being buoyant, but it is quite as stead 
- a be expected awn the = « os ani 
espondency everywhere prevailing. ‘or various 
brands of No. 1 iron, the demand has been rather uieter 
of late, but there has been more doing in No. 3. There is 
little or no change to rt in the price of makers’ iron. 
At present there are only 88 blast furnaces in operation, 
the same number as at this time last year. with 
Messrs. Connal and Co. up to last Friday night, was 
199,737 tons, the increase for the week being tons. 
The shipments of pig iron from all Scotch ports last week 
amounted to 8702 tons as compared with 8273 tons in the 
corresponding week of last year. There is now a de 
of over 52,000 tons for the year, but the imports of Middles- 
brough iron have largely fallen off owing to the low cost of 
Scotch pig iron. 


Institution of Engineers and Shipbuilders.—The open- 
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ing meeting of the 22nd session of this Institution was | yards, when one of the party, Mr. William Arnold, of the INDIAN PUBLIC WORKS. 
held last week. Mr. Robert , the new sident, | firmof Arnold and Garside, railway wagon builders, lost To rue Eprror or ENGINEERING. 
occupied the chair. Five new members were elected and | his balance in some unaccountable manner, and fell out of r ies all he 9, 1878 
one associate. After the transaction of some business, the | the cage, dragging with him his next neighbour, Mr. |, St®,—I have read in your ome <f, ugust 9, votat. 
president delivered his inaugural address, in the course of Gestee Barker, mining engineer, of Kidsgrove. Mr. | letter from “‘ Vox eg eo wy regarding Pa With 
which he traced the origin and growth of the modern | Arnold fell upon the metals surroonding the sump at the | ments in the Indian h rine ate but 
ang of cower: He Meare | ceeeeet Eeseinens P. G. eee eo Nogge - 2 = a ped instantaneowsl of a — that he ss Drago da ws ed 
‘ait, of Edinburgh, in respect of his well known lecture on | fractured skull. . ell into the sump, which con- | be, is inaccurate particulars, owing 
arom” delivered before the British Association at the | tained but litte water, s and sestained injaries of #0 serious rons in a desert and away from the means of informa- 
gow meeting, wo years ago; e likewise | a character e died in a ours after the \. . i . 
animadverted any ne of the same gentleman’s utterances | dent. Both gentlemen were in the prime of life, and Mr. He seems to me quite reasonable bye calling attention 
in his recent work on‘ the physical science. The | Barker leaves a widow and a large family. to the extraordinary eee — wi high 
address was of a somewhat elaborate character, and was a Government employment wa he “ por aged 4 
very able scientific production. There was an unusually . as superintending engineers ; } q correct 
large attendance. It was intended to have had a discus- M. WeeperMann’s System or Execrric ILLumi- | saying that this | caused a block in . There 
sion on the paper read last session by Mr. James Howden | NATION.—During the present week some exceedingly | is no doubt that it has. In 1869, when State railways were 
‘* On the Action of the Screw Propeller,” but there was no | interesting demonstrations of a new system for the divi- | decided upon, a new State Railway Department was 
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i i i f the electric light about to be introduced M. | and the Works Department to this extent enlarged ; 

sa Egger BR. Werdermann (rhe it will be remembered introduced | but instead of existing servants benefitting and new men 

Tu Inon Propuction OF THE WORLD.—The world’s | the Gramme machine into this country about five years in phy men were put in at the head of affairs 

production of iron for 1876 is estimated by Mr. Peclear, a | ago), were made at the works of the British Telegraph Com- | or hig UP, to the injury of those to whom they renee 
German statist, at 15,785,750 tons. pany. By bre, ag which we shall re ema: ot an | senior, and bene anpcar rey is that pepe gt as men 

occasion appears very | nine years’ service only years senior, 

= ‘ division of the far sanior, to men whe are their elders and have upwards of 


. Werdermann 
FatTan ACCIDENT AT THE SANDWELL Park CoLuiERY. | successfully not oe problem of the n of ; v a 
—We regret to record a sad accident, resulting in the | electric light, but that of obtaining small electric lights | twen ears’ service. But the men thus are 
death of two gentlemen connected with the North Stafford- | of, =a, ee illuminating power less. We ie 9 ter cl the men to whose in the de- 
shire Mining Institute, which occurred on Wednesday last, | had an onpetey of seeing ten ts Toye \ however 
at the Sandwell Park Colliery, near Birmingham. Some | power eac wales on 6 See i 








seventy m Insti in ion had come steadiness, and the sudden of one, for these Royal Engineers who are in 
invitation o wage Ber ow fen Ghee Teen $0 or four of these lights produced no effect upon the re- | high places, are there not because teary Wy0d Royal 4 
visit the colliery. The were returning from the in- maining lights eneagh to make than 0: Kitt haloness, bat , but because are the seniors in every way, * 
spestion et the woking’ lish were illuminated for the | incases w there is an objectionit will be remedied by ve reached the they. copmpy by Tone. renee : 
Occasion, when some of the party in their eagerness to a resistance equal So that of oue Teme 160 tried service. SE ee ee ay ne 
reach ‘ace, preceded the and entered the | action of cutting out any particular light. M. Werder- | mentions. General a Paty sive Neg 
cage before his arrival at the pit shaft. The man who was | mann’s is remarkable for its extreme sim- | Pollard 33, Colonel men OS ee en oe 
in charge, wi ¢ waiting for instructions, gave the signal ay, endl we have ne Cons See Sa ree gg ee gym yp em bead 
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22, Colonel Innes 30, Major Fi 22, Colonel Hutchin- 
son 35, Sir A. Taylor 35, Peile 32, Colonel Stanton 
28, Major Pemberton 25, whereas I can find no civil en- 


gineer of | r service than 27 years, and he is the chief 
engineer and of a department. Your correspondent 
surely does not consider it, in the face of these facts, 


unfair that the officers mentioned should be in good posi- 
tions, or that they are to make way for juniors, whether 
civilians or military men, until they can afford to do so. 
And they cannot afford to retire. Neither pensions nor 
the power of saving money are sufficient to enable men, 
without private means, to leave the service and live in 
England. This fact and what happened in 1869 caused 
the stagnation of which ‘‘ Vox’’ complains. For what 
happened in 1869 there is no remedy, but that it did happen 
is due to want of consideration in those then at the head 
of affairs ; but the secretary in the Public Works Depart- 
ment at that time was not a man to be guided by equitable 
considerations, or to discover that employers are best and 
most cheaply served when the reasonable expectations of 
those they employ are not disregarded, and the seed which 
he sowed is now beginning to bear its crop of troubles. 
For the stagnation in the quite higher ranks there is only 
one remedy, namely, somehow or other to encourage re- 
tirements. For the expectations of the lower not to suffer 
grievous disappointment, too many juniors must not, as at 
present, be appointed to the department ; and when it ex- 
pands in any direction promotion should be given, as far as 
possible, in the department itself. Colonel Strachey 
neglected to observe this just rule, and, I believe, Mr. 
Thornton, of the India Office, is responsible for Cooper’s 
Hill and its flood of hopefuls, who have yet to learn what 
service under the Indian Government means. 

Your correspondent falls into another error which it is 
desirable to correct. Mr. Molesworth is not, as he supposes, 
the head of the Railway pry ay ery nam eee | SP 
On the contrary, he is not in that department atall. He is 
certainly called consulting engineer, and that has probably 
led to the confusion ; but he is consulting engineer} on en- 
gineering matters for State railways, he has nothing to do 
with their administration ; and with to guaranteed 
railways with which the Consulting Engineers’ Department 
deals, be has no functions whatever. He and his assistant in 
fact comprise the whole of his department. The inference, 
therefore, that he being at the head of a particular depart- 
ment and a civilian, his subordinates ought to be civilians, 
is based upon a misapprehension of facts, and being so 
falls to the ground. he men referred to are not his sub- 
ordinates, and he is consequently not their head. 

As regards the Consulting Engineers’ Department to 
which your correspondent refers, the officers employed in 
it do work very similar to that performed by inspectors of 
railways in England under the rd of Trade; but their 
duties are far more responsible, owing to the pecuniary 
relations between Government and the guaranteed com- 

ies. Your correspondent states the case of a man 
‘ after a short service in that department being pitchforked 
into the regular line as a superintending engineer over the 
heads of his seniors.”” (I know of no such instance, but I 
do’ know an instance of the reverse process, in which a 
superintending engineer from the ‘‘ regular line’’ was pitch- 
forked into the railway department to the injury of those 
serving in it. 

As regards the exclusive employment of Royal Engineers 
in the Consulting Engineers’ Department, I apprehend that 

recisely the same reasons which induced the Board of 
e to employ officers of Royal Engineers in England, in- 
duced the Government of India to employ them by pre- 
ference in this country. There were many civil engineers 
whom you might have employed in England if they had 
thought proper, and once employed they would have been 
az much your servants as the civil engineers employed on 
harbour works in Jersey, at Malta, and elsewhere. As 
regards the officers in the Indian Consulting Engineers’ 
Department most have twenty-three years’ service and 
upwards ; and only the very juniors so little as eight or 
nine. I inclose my card, and am, Sir, 


Yours obediently, 
India, September 24, 1878. A. F 








THE VENTILATION OF SEWERS. 
To Tue Eprror or ENGINEERING. 

Srr,—The ventilation of sewers ander any system at 
present adopted seems to be imperfect. There is a liability 
when thermometric or barometric change takes place that 
_ the current removing sewer gas from the drains or houses 

will be reversed, and the gas discharged into the houses. 

The system associated with the name of Mr. Rogers 
Field, in which air enters the pipes at the level of the 

und through a gulley trap, is also liable to derangement 
rom sudden atmospheric change, which may stop the 
ascending current. ides this danger, another is apparent 
when are discharged at the level of the chimneys on 
roofs of houses, that when local currents or eddies of wind 
are in motion the gases may be carried into the windows 
of the house. 

A simple system of mechanical ventila‘ion would meet 
these difficulties. If with the mt system of drains 
a ventilating fan were provided, capable of abstracting 
from 60,000 to 100,000 cubic feet per minute from 
the main sewers, a current would be produced ac- 
companied by a reduction of pressure sufficient to cause a 
downward current of air in all the house drains. The house 
drains could all be made, as in many cases at present, to 
terminate in an open end at their highest point where the air 
would enter, pass downwards, and after making the circuit 
of the main drains, be discharged by the ventilating fan. 

All danger from the dheshenyed, gases might be avoided 
by passing them, prior to discharge, through a fire. A 
chimney with fire burning in the base would perhaps be 
more economical than a fan, though inferior as regards 
regularity of discharge. Collieries, where the division and 


tall | with Sidebotham’s bores. If so it would 





irregularity of the passages are (as long as the gas produced 
remain taivly constant) successfully ventilated by ventilating 
fans ; drains could in the same way be divided into districts, 
each supplied with a fan capable of abstracting 60,000 to 
100,000 cubic feet of air per minute at a cost of not more 
than 2001. a year for each district. 

The reduction of pressure produced by the fan should 
not be sufficient to empty the traps connecting the house 
drains to the main drains, though if sufficient ventilation 
were provided, these traps might be dispensed with 
altogether. All openings for the rainfall should be trapped, 
as otherwise the air will not make the full circuit of the 
drains. 


Yours a 
October 26, 1877. . AND K. 








OIL ». GREASE LUBRICATION. 


To THE EpiTor oF ENGINEERING. 

Srr,—I have just had put into my hands a reprint of a 
letter addressed to you and dated Cairo, 26th July, 1877, 
together with an annexed Table signed by 8S. W. Carlisle 
and J. Sidebotham purporting to contain the results of a 
series of experiments with Sidebotham’s oil boxes as com- 
pared with grease lubrication. 

These results are summarised in the statements that the 
saving of fuel in favour of oil trains was 31} per cent., 
owing to decrease of friction and the saving of cost of 
lubricating materials was 65001. out of 80001. or 81} per 
cent. in in the cost of ase. 

I have no doubt the res givenare strictly correct, but 
I beg permission to call attention through your columns 
to the comparative results referred to and those obtained 
by a trial extending over 6} years ending 31st March, 1877, 
on the Metropolitan Railway, with Beuther’s patent oil 
axle-boxes. 

Here it was found that the distance run with one pint of 
oil per box was 33,000 miles, and the cost of lubrication per 
set of four boxes per 1000 miles was 0.5452d. From the 
Table above-mentioned given by Messrs. Carlisle and Side- 
botham, I have calculated this cost as therein shown, 
assuming the price of oil at the same price as in the case of 
the Metropolitan Railway experiment, say 3s. per gallon, 
and the patent grease at 28s. per cwt. 

The foilowing are the results showing, first, miles run 
by 1 pint of oil, or 1lb. of grease per box; and, second, 
the cost per 1000 miles for each four-wheeled vehicle : 


Taste I.—Miles run by 1 Pint of Oil per Box, or 11b. 








of Grease. 
| Miles 
—_— | er Miles. 
our. 

Grease box: Express train 34 | 1,497 per lb. grease 
” G 8 ” tes 17 2,084 ” 
Sidebotham box : Express train) 34 | 4,900 per 1 pint oil 
- Goods ,, | 17 | 5,412 “ 

Beuther’s box: Metropolitan 
Railway oe os oes 33,000 - 








TaBLE II.—Cost of Lubrication of One Four-Wheeled 
Vehicle per 1000 miles. 








Miles 
— per | — 
Hour 
d. 
Grease box: Express train 34 (8.0000 per 1000 miles 
fs s »» «| 17 |5.7600 ee 
Sidebotham box: Express train| 34 (3.6736 90 
” ” 17 |3.3260 ” 
Beuther’s box: Metropolitan 
Railway ” w-| ove 10.5452 90 








The excellent results of the Beuther’s axle-box have been 
confirmed in all climates—in Sweden, in North Germany, 
in South India, in the Argentine Republic, in Australia, 
New Zealand, and many other countries, and up to this 
time the Beuther’s Axle-box Company have supplied about 
30,000 of these boxes, all of Sie lave given the utmost 
satisfaction. 

It is not a little surprising, however, that in the face of 
the enormous economy of oil lubrication over grease, the 
latter is the rule and the former the rare exception on rail- 
ways in this country, whilst on the Continent of Europe, 
in America, and in India the reverse is the case. 

Taking for example such a railway as the North-Eastern, 
with a train mileage of 8,000,000 miles of r trains 
of ten carriages, 13,500,000 miles of goods and minerals of 
thirty wagons, oracarriage and wagon mileageof : Passenger 
carriages of 80 millions carriage miles, i 
of 405 millions wagon miles. The saving by Beuther’s 
boxes over grease would be 7.45d. per 1000 carriage miles, 
and 5.25d. per 1000 wagon miles, or on P 


£ «4. 
Passenger trains ... 80,000 at 7.45=2486 0 0 
Goods and mineral ... 405,000 at 5.25=8859 0 0 
Total annual saving... ‘ 11,345 0 0 
Why then do the English railways stick to grease ? 

This, however, is below what would be the real saving. 
In the Egyptian experiments it was found that the reduc- 
tion of fuel due to the decrease of friction was 31} cent. 
inly be not 
less with the Beuther boxes. 

Now the cost of fuel for the 


for the above ——— 
on the North-Eastern may be taken apparently at 240,000/., 





which at 314 per cent. gives a saving of 75,9001. at the 


Egyptian rate of economy. 
+ would certainly be less on the North-Eastern because 
the Egyptian line is nearly a level line, whilst the North- 
Eastern has considerable gradients, so that the axle friction 
is a much greater oe rtion of the whole resistance in the 
former case than the latter, still there can be no doubt that 
a very considerable saving of fuel would result even on the 
North-Eastern line by the use of oil. 

Another large saving would be in the wages of the 

rs, the greater portion of which would be saved, 

inasmuch as the Beuther boxes would ran for twelve or 
eighteen months without replenishing. 

There would also be a considerable saving in the 
wear of brasses. On the Metropolitan Railway the set of 
brasses under trial ran 247,628 miles from the Ist of 
July, 1870, to the 31st March, 1877, and the loss of weight 
was only 1.8 per cent. per annum. 

The carriage was only lifted three times inthe 6} years, 
and at the end of that time the brasses were still in ex- 
cellent condition. 

Your obedient servant, 
James A. LONGRIDGE. 

3, Westminster Chambers, October 26, 1878. 





NOMINAL HORSE POWER. 
To THE EpIToR oF ENGINEERING. 

Srr,—As your correspondent “‘H. K. W.’’ has now 
assumed the réle of an irritable t, I must decline to 
follow him in his new character ; being nothing of the 
kind inmy repertory ; I leave him with pleasure in possession 
of the chair and ferule, while I cannot but with regret see 
one in his position publicly acknowledge that he belongs to 
the class in our profession whose method of carrying on 
their business I censured, and that he should be found the 
justifier in your s of the evils in business to which I 
referred, evils which are patent to the eyes of every man 
of experience, and to those who look beyond their own 
little circle. 

Surely ‘‘H. K. W.”’ must have forgotten his letter to 
ou of the 31st of May last, in which he distinctly specifies 
is charge against me (after being called upon by you to 

do so), and to which letter I shall refer below. Your 
readers who feel any interest in the question can refer to it, 
and they will find a very different charge assigned to me 
than that which he gives in his last letter to you. ‘‘ Verily 
the legs of the lame are not equal.” 

I must protest against ‘‘ H. K. W.”’ putting before the 
public as mine, opinions and statements to which I never 

ave expression, and I make him a present of the statement 
in his last that ‘‘ he denounces as incapable those responsible 
for our Navy.’’ What I did say of the Navy was that the 
excessive speed of piston the engines were driven at by the 
makers in order to obtain such large indicated horse powers 
on the trial trips, was the reason why we have so “ many 
lame ducks afloat when putjinto active service, such Jehu- 
driving cannot be maintained at sea without damage and 
delay, so that in an emergency our splendid Navy on paper 
are a lot of chronic cripples.’’ 

In justification and corroboration of my statements I 
give you below a return of the money spent upon thezhulls 
and machinery of Her Majesty’s ships in Her Majesty’s dock- 

ards ; these figures are taken from a paper entitled a ‘‘ Re- 
urn, showing for each year since 1874 inclusively, the 

sums spent in Her Majesey’s Dockyards, under the head 
of wages and materials, in repair of ships in commission or 
in reserve, specifying the amount for each ship where the 
total exceeds 5001.—Admiralty July 12, 1878, ordered by 
the House of Commons to be printed July 16, 1878 :’’ 











Years. Materials. Wages. Total. 
£ £ £ 
1874-75 211,637 354,442 566,079 
1875-76 213,828 366,455 580,283 
1876-77 144,429 331,931 476,360 
1877-78 228,524 369,054 597,578 
Grand total ... 798,418 1,421,882 2,220,300 














** NotE.—This return being confined to expenditure of 
dockyard labour and stores on repairing Her Majesty’s 
ships, does not include any payments to contractors for 
repairs.” 

These figures, amounting to the sum of 2,220,3001., need 
no comment from me to show that I did not make an un- 
justifiable statement. I ask could any wee steamship 
company exist for any time whose expenditure on repai 
came within a shadow of these sums; which are the 
cost of material and wages? There must be another large 
item according to the note appended to the report for work 
done to Her Majesty’s ships by contractors outside the 
dockyards. If, Sir, we consider the amount of work per- 
formed by any of the Atlantic steamers compared with 
those of Her Majesty’s Navy, we are forced to the con- 
clusion that there is a screw loose somewhere, might I not 
have safely called them acutely chronic cripples ; but of 
course this would have been neither sense nor syntax 
according to “‘ H. K. W.”’ Nevertheless I still hold that 
that in my opinion the chief reason why we have so many 
disasters in the Navy, and such large expenditure for repairs 
compared with the mercantile marine, lies in the fact that 
to obtain these large indi horse powers from such 
large engines, they are compelled to drive them at a high 
rate of piston speed, and therefore to do so are com- 

to reduce every part of the machinery to the lightest 
possible proportion, so that when these engines are put to 
continuous and full-power work, they fail to stand the 
strains put them in the same manner as do those of 
she atenapdlin masionn whose parts are not so refined, _ 

Referring now to the charge which “ H, K, W.” ia his 
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letter of May 31 brought against me, wherein he states that 
I gave it as my opinion that nominal horse power had a 
definite meaning amongst the great majority of marine 


engine makers (by which to buy and sell), and that 30 cir- 
c inches was the commercial stan for nominal horse 
power ; this I in repeat to be the fact, and that in the 
north of England they use as a standard 32 circular inches 
in practice, ‘‘H. K. W.” in his letter emphatically denies 
this, and makes the following extraordinary statement : 
‘* Marine engines at least are not sold by the horse power, 
nor would it be for the advantage of maker or user that 
they should be so.” ‘ 

ae, Sir, in corroboration of my statements, and in 
refutation of ‘‘H. K. W’s.’”’ assertions to the contrary, 
and to show that the ee of his own firm condemns 
him, I herewith append a statement from the report of 
trial trip of a screw steamship built by his own firm, the 
full reports of which, from the Glasgow Herald and Daily 
Mail, 1 enclose for your examination. 

The s.s. Azalea, built for the Glasgow and Londonderry 
Steam Packet Co., by Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, according to these reports was officially tried at 
Skelmorlie on Tuesday the Ist October. 1878; in the 
reports I find it stated the! engines are 200 horse power 
nominal, and 1400 horse power indicated. The cylinders 
are 36 in. and 67 in. by 42 in. stroke; on squaring these 
and dividing by 30, the result gives a wonderfully 
near approach to the generally excepted standard on 
the Clyde of 30 circular inches per nominal horse 
power, but which ‘‘ H.K.W.” repudiates along with 
the term nominal horse power. In my former letter 
I wrote of ‘‘ H. K. W.’’ as follows: “‘I have no doubt 
but that in the engineering department of his busi- 
ness they will be able to tell him that even to this hour 
they receive inquiries for prices of marine engines at per 
horse power.’ The above statements from the published 
reports of the Azalea’s trial trip prove the truth of my 
opinion, that to this hour, the firm of which he is a member 
recognise the force and commercial value of the old term 
nominal horse power, use it in their transactions, and find 
it to be somehow to their advantage to do so, notwith- 
standmg ‘“ H. K. W.’s” disclaimer to the contrary. In 
reference to land engines, &c., I have no doubt, sir, your 
ownobservation and experience, as well as that of thousands 
of other people who move about and use their eyes, inde- 
pendently of having to pay through their pockets for their 
experience, will endorse the truth of my statements. I must 
express my surprise and regret that ‘‘H. K. W’’ should 
be so ignorant of such facts, but perhaps the truth may be 
found in him, that ‘‘ Where ignorance is bliss ’tis folly to 
be wise.”’ 

In conclusion, I have a strong faith that we shall yet 
have a fixed rule of universal application whereby to buy 
and sell all kind of steam engines, especially marine engines, 
but the difficulties to be overcome to accomplish this must 
be met in a different spirit to any I have yet seen imported 
into the present discussion of the question. 

Yours very truly, 
Gores W. JAFFREY. 

Greenock, October 10, 1878. 





BRIDGE PIER FOUNDATIONS. 
To THE EDITOR oF ENGINEERING. 

S1r,—In your issue of 30th August last, in an article on 
Canadian Railways, No. IX., the writer gives Mr. A. L. 
Light, the engineer of the Eastern Division of the Quebec, 
Montreal, Ottawa, and Occidental Railway, the credit of 
originating the method adopted by him in founding the 
piers of the St. Maurice Bridge, and in a subsequent 
number of the 20th September, a detailed account of the 
subaqueous portion of this work is Ee 

Ido not wish in the least to detract from the merit 
which is due to Mr. Light in surmounting the | diffi- 
culties a work of such a nature as the St. Maurice Bridge 
unquestionably introduces, and I feel sure Mr. Light does 
not in any way desire to take credit for originating entirely 
the method he pursued, because many of the more im- 

rtant details described clearly in article No. X. Canadian 

ilways, were similarly successfully carried out in the 
difficult ‘ormance of Sioces the piers of the Inter- 
national “= over the Niagara river, 1870-1873. 

Piers Nos. 6, 7, and 8, in the Main river, and 9 and 10 
in Black Rock harbour, were examples of this p=. the 
principle of which is to drive piles, cut them off below 
water at the bed of the river, and sink water-tight caissons 
on the tops of the piles, which have been tee | 
levelled off, and the spaces between the piles filled wit 
concrete or broken stone. Neither was this plan original 
in the International Bridge. The Long Bridgeat Plymouth 
and a fine railway bridge over the Meuse in France are 
two examples of foundations formed by piling for the re- 
ception of a water-tight caisson. You will oblige me by 
inserting this. 

I am, Sir, your obedient servant, 
J.G. Mackttn, 
First Assistant Engineer, International Bridge. 

Ottawa, October 9, 1878. 








BRIDGES ON THE QUEBEC AND OTTAWA 
RAILWAY. 
To THE EpITorR OF ENGINEERING. 

Srr,—In your number for August 30, 1878, we observe 
that you have illustrated very fully the iron bridges built 
by us on the line of railway between Quebec and Ottawa, 
in Canada, last year. The time occupied in constructing 
and erecting these bri (alluded to in a subsequent 
article of the same series) deserves attention, as it will, we 
think, be admitted that but for the peculiar forms and 
connexions of Amercian truss bridgework, the great 
amount of bridging therein referred to, could not have been 
executed in the time it was. All the plans did not receive 





the sanction of the engineers, and the work of construction 
did not fairly commence until May 15, 1877. By 
November 10, 1877, the trains were crossing the last bridge 
finished, that over the St. Maurice, so that thirty-nine 
large spans were constructed, delivered by rail and canal 
boats, and in some cases hauled by team, in all between 
400 and 500 miles, and erected ready for traffic in less than 
six months. These bridges extended over a line of railway 
of nearly 300 miles in length, and most of them were distant 
from towns or villages. 

The riots referred to in your article of September 
20 delayed us not two months, as the writer says, but 
at least one month. This year we are making the 
remaining spans for the same railway, 1 of 219 ft., 
4 of 153 ft., 2 of 125 ft., 1 of 103 ft., and 1 of 83 ft., 
nine inall, total length 1258 ft. Order was placed in 
works 
October 

Railway managers in the United States and Canada are 
so accustomed to have bridges and other structures built 
quickly, that the American system of pin connexions is the 
only one possible for spans of above 80 ft. When it is con- 
sidered that in cases of impending floods, a 150-ft. span can 
be erected in one day, you can see why this system is a 
favourite one. Bridges of this sort have now been in use 
in the United States ten years, subject to heavy traffic, and 
show not the slightest sign of ‘‘ getting loose in the joints,”’ 
an effect predicted by those engineers who are opposed to 
the system. 

Your obedient servants, 
CLARKE, REEVES, AND Co. 
by J. C. REEVES. 

Philadelphia, Pa., October 15, 1878. 





THE PATENT OFFICE LIBRARY. 
To THE EDITOR OF ENGINEERING. 
Srr,—Permit me to call your attention to the incomplete 
arrangements of the Patent indices for the years 1871, 1872, 
and 1873, which compels inventors and others to examine 
several hundred distinct specifications, while if the indices 
were completed they would probably not have to peruse more 
than ten or a dozen specifications for the same period. I 
am told the manuscript indices for these years are de- 
stroyed. It is a disgrace to an office with such enormous 
funds at their disposal, that such an important matter as 
this to inventors should remain for a moment unfinished 
or that such a chaotic gap in these useful works should 
have been permitted ever to have ocenrred, to say nothin 
of the expense and uncertainty caused to inventors an 
others thereby. 
Writing as a search clerk of over thirty years’ experience 
T am at a loss to understand why the old system of subject- 
matter indices is not continued at present. These indices 
with their keys of terms and phrases used in the titles of 
the inventions were to m thinking so simple and intel- 
ligible that any one of ordinary eapacity could, with the 
aid of the civil assistants in the library, be shown how to 
make a list of patents upon gop and feel tolerably 
certain that he had got all that concerned it, except e 
nae with some peculiar patents under the old law. e 
y defect apparent to me in these old subject-matter 
indices, is that the compiler every now and again dropped 
the em | that they had previously used in the key of 
phrases and adopted some other, and so left one in doubt 
whether there were any patents or not for that subject for 
that year, while if the old heading had been retained with 
a cross reference to any other that had been adopted, or a 
word to say if - tents had or had not been granted 
for the subject all doubt would have been removed, and 
the indices left, I believe, as simple and perfect as they 
will ever be made, and much more so than they are by the 
oe minutely analytical arrangement in which the 
eadings appear to be made up from almost every technical 
noun used in the specification. This so increases the subject 
that be he professional or otherwise the scarcher will leave 
the search with the feeling that he has either done ten times 
se than necessary, or that he has not done it com- 
pletely. 
T remain, Sir, yours respectfully, 
A Szarcu CLERK. 


THE VANGUARD. 
To THE EDITOR oF ENGINEERING. 

S1r,—We notice in the Times of October 22nd, under the 
head of ‘‘ Naval and Military Intelligence,’’ astatement to 
the following effect : ‘‘ All the projects for raising the iron- 
c ard... having failed, it is stated that the 
Admiralty have now decided to blow the vessel up.”’ 

As a design for —— and other large vessels of the 
same sort' has already m patented by our client, Mr. 
Druitt Halpin, and has been referred to in ENGINEERING 
of July 5th, 1878, and in the Times of July 25th and 
August 8rd, 1878, such a statement, if uncontradicted, 
would certainly do him an irreparable injury by implying 
that he had tried and failed. The truth is that the pro- 
jects have not been tried and not that they have favled. 

Hitherto the Government have offered such terms that 
itis a matter of no wonder that even if any one has ac- 

them he has failed to carry them out, for no one with 
the least regard to his own pecuniary interest would think 
of investing any money under such conditions for the pur- 
of sttempting the work. The terms, as far as we can 
Gem, are nearly as follows: If the contractors raise the 
ship and bring her into dock, the Government will 
examine the ship, and if they think fit take her and pay 
the sum of 180,0601., but on the other hand, if they do not 
see fit to take her, then the contractors are to pay to the 
Government 10,0001. and keep her. One can hardly be 
surprised when such one-sided terms are offered that any 
Project, however good, is not tried. 
r. Halpin’s design consists,‘as those who refer to your 
columns will see, of two parts, one the boring and attaching 





+ oe 26, and all will be done and shipped by | small 





t, andthe other the lifting plant ; the former will cost 
or such a ship about 10,0007., and the latter about 80, 

In the event of failure the former might or might not 
prove useless, but even in that event the li plant is so 
constructed as to form a large and powerful dock 
capable of carrying the largest ironclad, and of taken 
in any weather to any part of the world. This there- 
fore remains of its full value even in the event of failure. 
Thus failure would entail a loss of about 10,0001. to 20,0001., 
and success would at that price restore a vessel costing 
over 500,0001. to our fleet. 

The Admiralty have been asked to inspect and consider 
the scheme, so as to be able to nip the probabilities 
of its hawesired but —— even they to do, though its 
practica can entally fs 

We do not ask that should Tok the loss of even the 

sum, com ively ing, which we have named, 
but we do think that before they state to the world that 
‘fall the projects have failed” wr A should offer such 
terms, as whilst it would be well worth their while to give, 
it would also be worth the while of any reasonable man 
to accept. If they do not do this, all they can say is-that 
no one who has accepted their terms has succeeded. 
We are, Sir, your obedient servants, 
WILSON AND Son. 
65, Basinghall-street, London, October 30, 1878. 


TRANSMISSION OF HEAT BY STEEL 
PLATES. 








To Tax EDITOR OF ENGINEERING. 

S1r,—As “‘ pioneers” in the manufacture of steel by the 
Bessemer or Siemens-Martin systems, the Bolton Iron and 
Steel Company were involved in the early difficulties which 
necessitated no inconsiderable amount of scientific observa- 
tion . They were the manufacturers of 
Bessemer steel plates of a very ‘mild’ character, some- 
what absurdly called ‘‘ decarbonised.’”” These plates were 
of a nature to stand folding, flanging, eH welding, 
and to bear a minimum breaking strain of tons per 
square .inch section. These qualities were attained by 
careful selection of material, and assiduous attention in 
the manufacture. The earliest plates so made were in- 
tended for, and used in the construction of steam boilers. 
It was claimed for steel boilers, among other things, that a 
considerable saving in fuel would be effected by the superior 
conductivity for heat of this material. Doubts have 
recently been thrown upon this assumption, hence I 
trouble you with these given results of an extensive series 
of experiments, conducted for our own information on this 


point. 
The apparatus consisted of exactly similar plates of 
steel or iron 11jfin. square, rp in. thick, suppo on glass 
» heated by a ‘‘ Bunsen’”’ burner evcemeren | equal quan- 
tities of gas, maintained at constant pressure 2 in, ; a basi 
3 in. in diameter placed in centre of plate, containing mer- 
cury in which a delicate thermometer was immersed. The 
a of the mercury was then raised from 20 deg. C. 
to 1 i C., and relative times noted. The average 
in time of steel over iron plates of equal thickness is 13 per 
cent. When the relative thickness of the plates as used 
in boiler building is taken, this gives an average gain of 
about 20 per cent. 

In steam boiler trials, where boilers are similar in all 
respects, say thickness and material, the actual gain in 
working 20 days of 12 hours each shows actual evaporative 
power of 20 per cent. in favour of steel. 

In another series of a similar nature by Stuckentholtz, 
- — gave 19.6 per cent. and 20.8 per cent. in favour 
of steel. 

I shall be glad to forward you results of a series of ex- 
periments, extending over several years, on the “ Relative 
Corrosion of Iron and Steel Plates, and the Conditions 
Affecting the Same,’’ when complete. 

Bolton, November, 1878. Joun CoLLins. 


RIDER VALVES. 
To THE EpiIToR oF ENGINEERING. 

eo  Y 4 to 4 G. B. Bodm we hey . aor last 
number, say I am acquainted wi e description 
of the Bodmer cut-off valve described in the patent specifi- 
cation, July 3, 1844, No. 10,243. 

The Bodmer valve consists of a main cylindrical valve 
and a cylindrical cut-off valve placed in the main valve; 
each of the valves are worked by ordinary eccentrics ; the 
cut-off valve is only const: to be adjusted by hand 
for varying the cut-off. 

The Rider valve has a flat face, and is provided with a 
concave back for receiving the cut-off valve, which is made 
to work automatically by the combined motion from an 
eccentric and the action of a governor, the Rider valves 
are plaved in an ordi valve chest and constructed so 
a adjust themselves to any wear. 

he practical difference in the two valve arrangements 
is, Rider’s valve is automatically worked, cutting off at 
any point of the stroke by motion from the engine to give 
the required power, while Bodmer’s cut-off valve is to be 
adjusted by hand. I have never seen or heard of a Bodmer 
wales in use as s in his specification. Hundreds of 
Rider’s automatic variable expanding cut-off valves are in 
use in America and Europe, and by many first-class en- 
gos it is considered one of the best valves of the kind 


own. 

I beg broadly to differ with Mr. Bodmer in supposing 
the two valve arrangements are practically the same. His 
is a cut-off valve made to be adjusted by d, Rider’s is 
‘** automatic’ and self adjusting by motion taken from the 
engine, or in other words, as an illustration, Bodmer 
grinds corn by hand, while Rider grinds yap = power. 
My object in writing this is to prevent the public being 
misled by Mr. Bodmer’s letter, in supposing the two in- 
ventions are practically the same. 

Yours fait 


9, Southampton-Buildings, London, § M. BENsoN. 






























































o 
Z 
4 
+ 
(2) 
Z 
© 
Z 
ca) 












































(62g 960g va *220N 40g) 
‘SUTIUASUVA ‘AYNVAUALIGAN VI AG SYALLNVHO LU saDUO0A saa ATIZANON ALAIOOS AHL AG GALONUISNOD 
‘NOLLIGIHXG SIYVd FHL LY ‘ANIHOVN ALLANOMG 














ENGINEERING, Novemszx 8, 1878. 





MR. ADAMSON’S EXPERIMENTS ON THE MECH 
















































































[ECHANICAL PROPERTIES OF IRON AND MILD STEEL. 
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NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that we have appointed Mr. Lenox 
Smith, 239, Broadway, New York, the sole agent for Enai- 
NEERING in the United States, and all subscriptions for the 
United States will in future be payable to him, Mr. Lenox 


Smith is also prepared to receive advertisements for ENGI- | P 


NEERING, and will afford full information as to terms, &., on 
application. The annual subscription for ENGINEERING de- 
livered post free in the United States is 10.50 dols. U.S. currency, 
payable in advance, 








NOTICES OF MEETINGS. 

INSTITUTION OF, CIVIL ENGINEERS, — Tuesday, November 12, 
at 8 p.m. 1. “Avonmouth Dock,’ by Mr. J. B. Mackenzie, 
M. Inst.C.E, 2. “The River Lagan and Harbour of Belfast,” by 
Mr. T. B. Salmond, M. Inst. C.E. 3, “ Whitehaven Harbour and 
Dock Works,” by Mr. J, E. Williams, M. Inst. C.E. 

THE Society OF TELEGRAPH ENGINEERS.—Wednesday, No- 
vember 13, 1878, at the Institution of Civil Engineers. Council 
meeting at 7.15 p.m., ordinary general meeting at 8 p.m. “ Cable- 
grappling and Cable-lifting,” by A. Jamieson, Member. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

THE special meeting convened to discuss the 
alterations proposed by the Council of the Institu- 
tion of Civil Engineers in the constitution of that 
body, has ended in so decided a repulse to the pro- 
moters of the scheme, that we scarcely imagine they 
will return to the attack, lest a worse thing than 
mere defeat befalls them. The cherished desire to 
create a new class at the upper level of the Institu- 
tion has been as emphatically negatived, as was the 
previous project for introducing one at the lower 
level, and the Council must therefore definitely 
adandon all future attempts to classify further the 
members of the body-corporate, 

The meeting on Tuesday was one from which the 
would-be reorganisers thought they had much to 
hope and litt!e to fear. The circular convening the 
movement was issued at a curiously short date be- 
fore the meeting, so that little time was afforded to 
the members to consider or discuss among them- 
selves the proposed modifications in the Bye-Laws. 
On the other hand, preliminary meetings had been 
held at the offices of one of the most zealous up- 
holders of the Council, so that that body could 
reckon upon many advocates in the crowded meet- 
ing. It would not be appropriate to follow too 
closely the proceedings of the meeting, but a brief 
outline of ‘kan may be permitted for the benefit of 
the many members who were not present. Uni- 
versal satisfaction was evinced at Mr. Bateman 
being sufficiently recovered to preside. In an open- 
ing speech that gentleman reviewed the protracted 





efforts made by the Council to introduce such changes 
into the Institution as should do substantial justice 
to many members who felt that they had cause for 
complaint. He referred to the failures which had 
hitherto attended their efforts, and hoped that the 
scheme now offered would be as acceptable as he 
believed it would be efficacious. Some discussion 
followed the President’s speech, after which Mr. 
George Berkley delivered a coup de grdce to this last 
offspring of the Council table, by moving that all 
mention of an intermediate class should be removed 
from the proposed amendments in the Bye-Laws, 
leaving the altered clause as follows: ‘The In- 
stitution of Civil Engineers shall consist of Members. 
It shall also include such Associates and Honorary 
Members as were elected before the passing of 
these Bye-Laws; all being Members of the In- 
stitution in the sense contemplated by the Charter, 
shall enjoy all the privileges belonging thereto, 
and be hereinafter referred to as Corporate Mem- 
bers.” ‘The resolution, embracing this modifica- 
tion, on being put to the meeting, was carried by 
a sensible majority, consisting for the most part 
of Members, not of Associates, who, by the way, for 
the first time enjoyed by right, and not on sufferance, 
the privilege of voting. This result was of course a 
death-blow to the hopes of the advocates of the 
movement, and the unfortunate proposal made by 
one of them that this decision ought not to be con- 
sidered as binding, but that the views of the whole 
body should be taken by circular, was received, as 
might have been expected, with decorous derision. 

For some unexplained reason, the President then 
suggested that all the rest of the proposed altera- 
tions should be accepted en masse, but naturally, 
and very fortunately for the Institution, this pro- 
posal was at once negatived, and a detailed discussion 
commenced on the various clauses. But it grew 
late, and the meeting thinned, and finally came to a 
conclusion, the latter portion of it being of a some- 
what uncertain character. But quite enough of a 
practical nature was done in the rejection of the 
roposal to form a new class, and the decision to 
instruct Counsel to modify the Bye-Laws in accord- 
ance with the important change in the resolution 
recorded above. Thus, then, the Council has con- 
ferred a most important benefit upon the Institution, 
though perhaps against their will, and several solid 
facts have been established, which will serve as a 
good foundation for future reforms. First, in the 
statement recently issued by the Council, and com- 
mented upon by us last week, it is frankly admitted 
(as we pointed out some eighteen months ago) that 
the Associates possess all the Corporate rights of the 
Institution under the Charter. 

Second, the question of creating any new class 
in the Institution has been finally disposed of. 

Thirdly, the Bye Laws will be altered to provide 
for the peculiar condition of things, now officially 
admitted for the firat time. We may express the 
hope that in the course of this revision a clause 
may be inserted forbidding the existence of any 
unwritten legislation. 

By this means the exact condition of the Institu- 
tion and the status of its members are clearly 
established. As we insisted, longsince, past Councils 
have seriously jeopardised the safety of the Institu- 
tion, by the reckless disregard of the Charter in 
improperly filling the Associate class with engineers, 
and aienles this class to forma part of the Corporate 
Body. The accumulated dangers of this false and 
unjust policy have now to be encountered, and they 
may prove very serious unless a generous effort is 
made to undo as far as possible the mischief of the 
past. For the policy which has swelled the Associate 
ranks may otherwise prove fatal now, there being 
only one thing to prevent this large majority from 
convening a special meeting, and passing any 
communistic measures they may please. But the 
check against such a course is a strong one—the com- 
mon sense of the Associates. 

This is how matters stand then at present, The 
Institution, instead of consisting, as originally in- 
tended of professional Members only, with an 
associated non- professional class, actually consists of : 
1, Members properly qualified, distributed between 
the so-calle pas B and Associate classes; 2, 
Members being engineers but not qualified under 
the Bye-Laws for membership; and 3, Members 
not engineers at all, and, therefore, not properly ad- 
missible into the Institution at all. Part of No. 1 
and Nos. 2 and 3 form collectively the professional 





Frankenstein which past Councils have uall 
built up, and whose power is now 80 ni oof 
And yet it would seem that the solution of the 


question which has occupied so much protracted 
attention is not difficult, the operation on the Body 
Corporate quite a simple one, though it must for 
very many years to come leave a visible scar. 

In the first place, throwing aside the unwritten 
bye-law as to qualification, which has probably done 
more mischief than anything else, and taking the 
written clauses as the only guide, all engineers com- 
prised in the first class named above, and now Asso- 
ciates, should be as rapidly as possible transferred 
into the Member class. e second division must 
remain as Associates enjoying all Corporate rights 
until it too becomes gradually by qualification, ab- 
sorbed into the same class. e third division, con- 
sisting of ns who ought never to have been ad- 
mitted at all into the Institution, must remain as they 
are (the scar above alluded to), until its members dis. 
appear by lapse of time, or as is not improbable they 
may, if requested, abandon the rights improperly ac- 
ceded to them, and form the nucleus of the true As- 
sociated class. If, however, they remain they must 
perforce form a special division, while a fresh Asso- 
ciate class not having Corporate rights is formed of 
such future applicants who, not being engineers, are 
nevertheless desirous of enjoying most of the sub- 
stantial privileges of sapushontiie. Future elections 
into the Institution must be based upon the qualifi- 
cation clause of the Bye-Laws, and it would no 
longer poe to consign an engineerto the Associate 
class—he must enter as a Member or not all. There 
would be no difficulty about this; an engineer 
really desirous of entering the Institution would 
strive hard to qualify himself, and if he has to suffer 
some delay, it would be only one of the many mis- 
fortunes of life, and far less a one than being relegated 
indefinitely to the Associate class. But this matter 
is of little importance and need not be further dis- 
cussed here. 

If the course we haye sketched out be followed, 
and substantially we believe it must be followed, 
many ———— will be realised. In the first place, 
justice would be done to many members of the In- 
stitution, and in the second place the very dan- 
gerous power of the Associates will be broken up, 
for the knowledge that justice was being done would 
be a safeguard, and the numerous transfers would 
add strength where it is aa. Then that portion 
of the Institution not qualified, but hoping to be 
80 soon, would certainly abstain from taking any 
step which would tend to reduce the dignity of the 
class they aspire to enter, and which must certainly 
be reduced if all non-professional Members were to 
rush in. Finally, these latter, if they elected to re- 
main within the limits of the Institution, would be 
too few, even if they desired, which is most im- 
probable, to raise any difficulties. 

Writing on the 7th of December last (see Enai- 
NEERING, vol. xxiv., page 437) we indicated the 
means which then appeared to us the best and most 
certain for restoring to the Institution the organisa- 
tion which has been gradually undermined. We said, 
“It is evident that certain well-defined c 
must be made in the administration of the Institu- 
tion before the existing difficulties are removed, and 
it is clear that these changes cannot lie in the direc- 
a of creating new classes of a lower or a higher 
grade. 

‘It would appear that the most direct and surest 
way to remove the present difficulty is to return to the 
original intention of the founders of the Institution, 
and to maintain strictly its Constitution, which is 
clearly and definitely established. On consideration 
it will be found that the conditions of the profession 
are in no way detrimental to the absolute o ce 
of these laws. In fact, it is a restoration, not a 
revolution, that is essential, a maintenance of true 
conservatism, and not a further yielding to the in- 
novations which have been allowed to take root and 
flourish. It would appear that the necessary 
changes now required may be summarised as 
follows : 

“First. The elections shall in future be made 
according to the strict letter of the Bye-Law, and, 
therefore, in accordance with the Constitution. 

‘*Second. That all present Associates eligible under 
that Bye-Law shall be transferred to the Member 
class, so that the long-continued neglect of the 
Charter may be as far as possible repaired. 

‘“ Third. tall future elections to the Associate 
class shall refer strictly to eminent persons associated 
with some branch of the engineering profession, but 
not being engineers ‘as defined by the Charter.’ 

‘* Any distinction of rank or class among members 
is not only unnecessary, but in every respect unde- 
sirable, save as the rank bestowed by the 
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members themselves in electing certain of their 
body each year to become Members of Council. 
Such a rank is the only one that should be permitted 
or sought after in the Institution, and is the only 
one contemplated in the Charter or Bye-Laws.” 

Substantially, these suggestions leave little to be 
desired, and so far as we can see the Council have 
no choice but to accept and act upon them, for not 
only do they indicate the right and just course to 
be pursued, but by carrying them out, the possible 
and most serious consequences of an indignant As- 
sociate majority will be avoided. But they should 
be faithfully and liberally carried out by a Council, 
the composition of which must differ considerably 
in the future from that of the past. Writing at the 
begining of the present year, we pointed out the 
many and serious evils brought upon the Institution 
by the slow and infrequent changes at the Council 
table. We argued that a large proportion of seats 
should be vacated each year to make room for new 
Members. of Council, and we showed by means of 
a diagram the extravagantly long periods through 
which many had held office. The practice has been 
a most undesirable one, and to it may be traced 
much of the confusion now existing. Unwritten 
Bye-Laws become engraved upon the minds of those 
practically permanent Members of Council, to the 
suppression of some of the most important actual 
ones, and incorrect ideas as to vested interests 
in the office, and in the Institution itself, have sprung 
into vigorous existence, Indeed it would appear as if 
the Members of Council regard the Institution rather 
as personal property, to which Members are ad- 
mitted on sufferance, than as a great and wide- 
spread association which they are permitted by the 
votes of the Members to direct, and for the wise and 
just direction of which they are responsible to the 
whole Corporate Body. 

The signal defeats they have encountered will no 
doubt teach a valuable and practical lesson, and 
convince them that when once aroused to action, 
the members of the Institution know how to guard 
their interests, and that they intend to do so. 

But recent events will do more, for the past state 
of things as regards the Council may be practically 
considered at an end. We last week pointed out 
what we considered as a most necessary change in 
the election of Members of Council each year. 
The practice now existing of leaving the Council to 
control these elections as they please, is most ob- 
jectionable as experience has shown, and we are 
glad to see that our suggestion that nominations for 
the office, when properly indorsed, should be freely 
added to the house-list before each election, was 
a agg at the recent meeting, and received with 

avour. This, combined with the proviso that a 
fair number of vacancies are provided for each 
year, is about the only means by which the body of 
the Institution can be fairly represented, a suffi- 
cient circulation at the Council table insured, and 
an adequate distribution of the only dignity the In- 
stitution can bestow—that of Member of 
Council—provided for. This latter will be further 
assisted by reducing the term of Presidential office 
from two years to one, a change which appears to 
be highly ——— of, and which possesses some 
substantial advantages. 

We think the Institution and its Council are to be 
congratulated at the results of the recent special 
meeting. The mist and uncertainty which have 
obscured the situation are now definitely cleared away, 
and the defeat the Council have sustained, if not 
agreeable, should be salutary, and will prove, we 
believe, of great benefit to the Corporate Body. 


THE PARIS CONGRESS. 

In our article, ‘on 319 ante, on the ‘Con. 
anes la Propriété Industrielle,” we referred, at 
to essor Lyon-Caen's report relating to 
patents, which was nted, with others, at the 
opening meeting. We have now to deal with sub- 
sequent sreusetingn, The course adopted was to 
have sectional meeti at the “‘uileries in the 
mornings and full meetings at the Trocadéro in the 
rnoons, The orders of the day for the after- 
noon meetings were settled at the morning meetings. 
General questions affecting the various branches 
of protection (inventions, designs, trade marks, 
&e.) in common, were consid first. The first 
sectional meeting adopted for submission to the 
full meeting a resolution to the effect that the right 
of inventors and industrial authors to their works or 
of manufacturers to their marks was a right of pro- 
Fn a ay ew te lh not created by civi 
» but only regulated by it. An amendment, much 








more sensible and to the point, was also placed on 
the order of the day, to the effect that the right of 
inventors and industrial authors was an equitable and 
useful creature of the civil law which had reconciled 
the rights of the inventor and of society by the 
granting of a temporary monopoly, There was a 
very animated discussion on these propositions. It 
was argued on the one hand that the ownership was 
one of common right, as regarded from the triple 
point of view of history, philosophy, and experience ; 
that there was no difference between the painter 
and the inventor as regards the right of ownership 
in their several productions; that it was not true 
that a man was not an inventor if he had not per- 
fected his invention ; that if the inventor had a right 
of ownershiprecognised by every nation, the public 
had also rights not less important, which should serve 
as a starting point for fixing those it might be found 
advisable to grant inventors. It was contended 
that an inventor had the right to his invention only 
so long as he kept it to Limeelf that the object 
of protection was to enable the inventor to 
bring his invention out; that it was very desirable 
this should be done as quickly as possible; that 
occasionally nearly the same idea occurred to more 
than one individual at about the same time ; that 
sometimes men made inventions and kept them 
secret ; that he who first took active steps with a 
view to introducing his invention was the one who 
conferred benefit on the public, and who ought (in 
the absence of fraud) to be rewarded. Assuming 
the original proposition before the meeting to be 
adopted, it would (it was argued)be impossible ever 
to decide whether a patentee was the rightful holder 
of the right to an invention, as a prior inventor might, 
on that theory, at any time appear and lay claim to it ; 
furthermore, that it could not be said an inventor had 
any exclusive right to his invention (once disclosed) 
except such as the law expressly gave, and that the 
contrary proposition under discussion would be 
regarded, at any rate in England, as altogether un- 
ractical. It was likewise argued that it was of 
ess consequence to seek whence the right pro- 
ceeded, than to know what it was in actual legisla- 
tion ; also that the Congress would do well at the 
commencement of its labours to affirm purely and 
simply, the right of the inventor to the law’s pro- 
tection without entering into any theoretical discus- 
sion of his right. The bulk of the members, how- 
ever, seemed bent on having the fundamental 
question determined by the Congress, and ultimately, 
by a large majority, a resolution was adopted to 
the effect that the right of inventors and industrial 
authors to their works, or of manufacturers and 
merchants to their marks, is a right of property that 
the civil law does not create, but only regulates. 

We confess to a feeling of surprise that such a 
resolution should have been adopted in a large 
assembly of thinking men, and we are still more 
surprised that the most energetic supporters of the 
resolution should have been lawyers, and these 
practitioners of great experience, though, as we 
need scarcely say, not Englishmen, It is true some 
English speakers supported the resolution, but they 
were not lawyers. Our contemporary, the Times, 
however, in a recent article on the Congress, seems 
to have formed the utterly erroneous conclusion 
that the resolutions adopted at Paris, because 
strongly supporting the interests of patentees, were 
the work of patentees themselves. ‘Thus, adverting 
in particular to a resolution, of which we shali have 
more to say hereafter, our contemporary says, ‘‘ At 
Paris the patentees mustered in too strong force to 
allow of an affirmation of the Vienna resolution as 
it stood. A compromise was again made in their 
favour..... It is clear from our reports of the 
Congress that patentees are at nt in the ascen- 
dant. Wherever there is a dispute between them- 
selves and the rest of the industrial community, 
they expect the unpatented to prove their point 
_, eee But inventors must not forget that 
rem stand in a very different position to other 

inds of property. They are a bonus offered by the 
public for brains. Patentees may well be content 
with the fact that they are given property in their 
ideas. They should know, however, that it is a 
gift more than a right. They often talk as if it was 
a law of nature that they should have their monopoly 
of ideas protected.” However much we may agree 
in the opinion of our contemporary that the inventor 
has no natural right to the exclusive use of his in- 
vention, when once disclosed, we must take excep- 
tion altogether to the suggestion that the Paris 


vil | resolutions were the work of patentees as against 


the ‘‘unpatented.” There were many patentees 





present, but lawyers, not patentees, were the 
strongest supporters of some of the resolutions 
most in favour of patentees, and there were not 
wanting men of eminence in the legal profession 
who would have had the Congress accept resolutions 
seemingly more in favour of the inventor than those 
actually adopted. Again, to suggest, as our con- 
temporary does, that protection for inventions is a 
favour for which patentees ought to be grateful, is 
illogical and absurd, Though, as the law stands 
in this country, the granting of letters patent is 
nominally an act of grace on the part of the Crown, 
the true reason for the favour with which such grants 
are viewed by the public is that, practically, the 
Crown, in making such grants, represents the 
public, on whose behalf a sort of bargain is in 
reality concluded with the patentee, who gives his 
invention in exchange for the temporary exclusive 
right to its use, and although many inventions do 
not prove immediately successful, there is no doubt 
that in the long run the community has, to say the 
very least, quite as much reason to be grateful for 
the benefit resulting to it from the granting of 
patents, as patentees have for the good resulting to 
them. Many patentees, though they may help to 
pave the way for improvements, ultimately of great 
use, fail to reap for themselves any advantage from 
patents. The community, on the other hand, is a 
clear gainer; in giving (through the Crown) a tem- 
porary exclusive right in respect of something not in 
use at the time of making the grant, the community 
cannot be in any case a loser, since it does not part 
with any of its possessions. The patentee must, in 
any event, pay, in money, for the privilege, and has, 
moreover, tospend time and money in his endeavours 
to develop and introduce his invention. All this 
expenditure may, and often does, so far as he is 
concerned, prove absolute loss. But it by no means 
follows that, even in such cases, the community is not 
a gainer. The invention may be before its time, or 
being incomplete, it may nevertheless constitute the 
starting-point, or a step in advance, from which 
others may work, or it may prove impracticable, 
yet serve as a warning to others what they should 
avoid. Besides, the patentee’s experiments (some- 
times on a large scale) though unremunerative to 
himself, will generally give paying employment to 
others. Therefore, to pretend, as some do, that the 
granting of patents is a concession on the part of 
the public, for the especial benefit of inventors, for 
which the latter alone should be very grateful, is utter 
nonsense. We use a strong expression, but we 
do so advisedly. Experience, in other countries, 
has shown beyond question that in proportion as a 
nation is liberal in affording protection to inventors, 
so does it benefit in consequence of their exertions, 
and that the want of such protection leads to 
absence of progress and stagnation of trade. It is 
therefore not from any particular kindness so 
much as for self-interest that a practical and far- 
seeing community insists on making liberal provision 
for the encouragement of inventors, as the most 
powerful means of stimulating industrial progress, 
and promoting commercial prosperity. 





HALL-MARKING OF GOLD AND 
SILVER. 

TuHouGH the Select Committee appointed for the 
purpose last session were not able to draw up a re- 
1-9 on ‘the operation of the Acts relating to the 

all-marking of gold and silver manufactures,” they 
have, by publishing the evidence taken before them, 
put on record a good deal of interesting informa- 
tion. They were lucky enough to have before them 
advocates of opinions the ys pees Mr. 
Watherston, the jeweller of Pall » opened the 
proceedings, and Mr. T. H. Farrer, the permanent 
secretary of the Board of Trade, closed them. Both 
these gentlemen are ardent free-traders, and had 
nothing but ill to say of the protective action of 
hall-marks, Mr. Watherston argued against their 
practical results, and Mr. Farrer inveighed against 
them in principle. The latter gentleman indeed 
treated the Committee to an extremely clever and 
lucid account of the way in which the practice had 
grown up, and proved with utmost clearness of 
logic, that Goldsmith’s Hall and all its belongings 
were a mere relic of a barbarous age which ought at 
once to be swept away by the reforming broom of 
modern legislation. tween these two gentlemen, 
however, the first and last witnesses examined, 
came a solid phalanx of obstructionists, manufac- 
turers, dealers, and officials, who stood manfully 
up for their ancient rights and could not see how 
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trade could be carried on for a moment if those 
rights were once tampered with. 

To speak the truth, it was evident that a bitter 
feud existed in the once united fraternity of gold- 
smiths and silversmiths. Certain of the trade had 
taken upon them to endeavour to root up the 
ancient landmarks, and thence a natural indig- 
nation among the rest. Mr. Watherston evidently 
has the courage of his opinions, and he found fault 
with the system itself, the manner in which it was 
carried out, the officials concerned in carrying it 
out, in fine with everything and everybody con- 
nected with it. The other side contradicted his facts 
and denied his deductions one after the other. Mr. 
Garrard, Mr. Prideaux (the clerk to the Gold- 
smiths’ Company), Mr. Barnard, the well-known 
manufacturing silversmith, one of the partners of 
Messrs. Dents, and a number of other manufac- 
turers, were all on the conservative side, though 
nearly all admitted that, in‘one direction or another, 
there was room for improvement. 

Of course everybody knows what a hall-mark is, 
and most people have some slight familiarity with 
the marks in common use, ‘The standard hall- 
mark on silver, the lion, everybody recognises. 
The gold marks are less commonly known, though 
the fact that gold is of six different standards, 
besides the absolutely pure metal, is a matter of 
familiar public knowledge. Perhaps very few 
people really know what articles are by law obli 
to be stamped, and what to pay duty. Beginning 
with the notion that all articles made of the pre- 
cious metals were to be assayed and marked, it was 
found necessary or convenient to exempt in succes- 
sion a great number of different classes of works. 
First, slight articles, such as would be injured by 
stamping, or articles made of a number of pieces 
soldered together, or linked together like chains, 
were exempted, then the imposition of duty made it 
desirable to set free a number of others, until the 
list of exempted articles very far exceeds those 
liable to assay. Practically the result now is that 
silver plate and gold wedding-rings pay duty and 
are hall-marked ; watch-cases of either metal are 
marked, but are not liable to pay duty. Gold plate 
is in the same category as silver, but none is made, 
except occasional works of art. Other articles, such 
as jewellery, are exempt, though of course a great 
deal of gold jewellery is sent to be hall-marked 
voluntarily by the makers. 

The objections brought against the system were 
much the same as have been persistently urged 
against it for the last few years by a small but 
energetic band of reformers. Some of Mr. Farrer’s 
diatribes have a somewhat theoretical air, but he 
found a weak spot in his adversaries’ armour when 
he pointed out the fact that the real reason for the 
wish of the trade to keep up the system of duty and 
hall-marking was that it acted protectively to the 
larger makers by discouraging the import of foreign 
goods, and keeping out the competition of work of 
inferior material. It may be admitted—in fact it was 
so admitted by the various witnesses—that hall- 
marking for gold, other than watch-cases, has 
practically become voluntary, with the trifling ex- 
ception of wedding-rings ; hall-marks may therefore 
be considered as applied, firstly, to silver plate, and, 
secondly, to watch-cases. In the former case there 
is the further question of duty. Now, if duty is to 
be levied, it necessitates the ae of plate at 
least with a duty mark, and probably also with a 
standard mark, and it is a question for the Chancellor 
of the Exchequer whether he will give up 70,000/. a 
year, collected with very little trouble, and at 
hardly any cost. The matter of duty is simply a 
case of free trade versus protection, and may be so 
left. There are, however, a number of other objec- 
tions put forward, which are not involved in this 
question of duty, and some of these the Committee 
will doubtless attempt to remove when they come 
to prepare their report. 

Amongst these are the prohibition of the use of 
silver below standard. There is certainly no moral 
crime in making utensils of an alloy containing 
more than 18 dwts, of alloy to 222 dwts. of silver, 
and it is difficult to see what inconvenience would 
arise from it. One of our legal gold standards con- 
tains fifteen parts of alloy to nine of gold, and no- 
body seems much the worse forit. Tobe consistent 
either the lower gold standards should be abandoned, 
or the privilege of alloying silver with a larger per- 
centage than is now admissible should be granted. 
It was stated in evidence that a good deal of plate 
was made in America of silver largely mixed with 
copper, and this is certainly the case with some 





beautifully artistic Indian work. If such plate were 
brought into England to be sold, it would have to 
be assayed and stamped, and as it would obviously 
not come up to the standard it would be smashed 
up, unless indeed it escaped as being a work of 
art, any such of older date than 1800 being especially 
exempted from risk of destruction. The rules about 
importing and exporting plate are certainly compli- 
cated and inconvenient, nor does it seem capable of 
denial that they act most unequally, On one point 
there was a curious conflict of evidence. Mr. 
Watherston stated that he had suffered considerable 
loss in passing plate through the Custom House, in 
order to obtain the drawback allowed on exported 
plate. The plate, he said, had all to be unpacked 
at the port, pulled to pieces, weighed, repacked 
er carelessly), and the result was frequent 

mage in transit. Mr. Garrard said he was con- 
stantly exporting plate, that Custom House officers 
came to his shop, superintended the king and 
sealed the cases, which were transmitted under their 
chargetothe placeof shipment. Anothervery disputed 
point was the treatment of articles sent to Gold- 
smith’s Hallforassay, According toMr. Watherston’s 
version of the facts, it would appear that the assay 
officers delighted in digging bits out of the most 
beautifully finished works of art, and then placed 
their mark on that part of the object where it was 
sure to be most offensive, -He also strongly urged 
the adoption of the French method of testing by 
the stone and nitric acid, instead of by cupella- 
tion, Mr. Prideaux declared—and we believe with 
perfect truth—that the greatest ible care is 
taken in obtaining sufficient metal for assay, and 
added that the French assay office did not use the 
stone, but assayed in the ordinary way. It was 
only the travelling inspectors, he said, who used the 
touchstone. Here, with all deference to so excellent 
an authority, we fancy Mr. Prideaux is hardly 
correct. The French assay office reserves the 
right of assay, and frequently acts upon it. It 
has even the right of taking a specimen of 
of the articles belonging to a jeweller, and meltin 
it down, but in most cases it is content to test wi 
touchstone, Really, considering what accurate 
results can be attained by this simple method it is 
difficult to see why it should not be more largely 
used than it is by Goldsmith’s Hall, A rather 
naive objection to the date mark was put forward 
by Mr. Watherston, who thought himself ae 
used because a customer was able by the hall-mar 
to find out that he had bought a tea-set made 
nineteen years ago, and then came and complained, 
Not much was said before the Committe about the 
complexity of the system employed, er this has 
been a frequent source of objection. hat with 
the variety of standards and even the different 
marks for the same standard, the duty marks, the 
Incal marks, the varying date letters with a different 
system for each assay office, there is plenty of reason 
for confusion, and there can be very few persons, 
even in the trade, who have a thorough acquaint- 
ancé with all the English hall-marks. As a security 
for purchasers, obviously the simpler they are the 
better, and this apart from the question of duty 
must be the chief reason for their retention, if they 
are to be retained. Doubtless some day the duty 
will go, like many similar imposts, and then there 
can be little doubt compulsory ee will go 
too. When it does it is more than probable that a 
voluntary system of marking will take its place. 
The conclusion to be drawn from the evidence 
certainly is that there is sufficient use in the system 
of hall-marking to make it desirable that it should 
be continued, while there is really no just reason 
why buyers of gold and silver should have special 
enactments to protect them. 

The question of the marking of watch-cases is a 
peculiar one. The practice has recently grown up 
among foreign makers of importing cases, which are 
sent to Goldsmith's Hall for assay and marking. 
Watches with cases thus marked are, to a large ex- 
tent, sold as English watches, and seem to fetch a 
higher price than exactly similar watches without 
the hall-mark. This. practice has been a cause of 
growing discontent among English makers, and last 
session a Bill was brought in by Sir Henry Jackson, 
the member for Coventry, to puta stop to it. This 
bill was referred to the Committee, and a great deal 
of the evidence was directed entirely to the question 
of hall-marking foreign watch-cases. The evidence 
in favour of the Bill a went to show that the 

ublic were deceived, and induced to give an un- 
uly high price for an inferior article. the other 
hand it was maintained that the foreign watches 








were good, and cheaper than similar watches made 
in England. ly the English makers have 
nota leg to stand on. The hall-mark denotes qua- 
lity of metal, and amie | else, and the buyer of a 
watch with a London -mark has no right what- 
ever to assume that the watch, or even the case, 
was made in England. He is simply informed that 
the case is throughout of gold of a certain standard, 
or silver of the one permissible standard quality. 
The watch-case makers simply ask for protection, 
and like all other trades they have plenty of ex- 
cellent reasons to show why they should be. pro- 
tected, and why such protection is—in their own 
special case—the most legitimate extension of free- 
trade principles. There is certainly this practical 
difficulty, that the public are deceived, and it rests 
with the Legislature whether they shall act on free- 
trade principles, and leave the public to educate 
themselves, or whether they shall introduce a re- 
strictive law, which will protect the public. 

For the report of the Committee itself we shall 
look with some interest next session. We do not 
imagine they will suggest any extensive changes in 
the system, but we cannot doubt they will attempt 
to consolidate our laws on the subject, and to bring 
into some sort of order the wonderful confusion now 
existing therein. 





ARTIFICIAL FUEL AT THE PARIS 
EXHIBITION. : 

THE manufacture of artificial fuel is a modern 
industry, and is due to the proposal to utilise the 
débris of coal mines, which reaches a very consider- 
able amount in Belgium and France. But it was 
soon found that something more than the débris 
itself was required. In this industry a finely divided 
coal is advantageous as regards the quality of the 
es it also permits an intimate mixing with 

ifferent substances, in order to obtain fuel havin 
special characteristics. Moreover, finely divided 
materials can be submitted to thorough washing, 
which removes the foreign substances which they ma: 
contain, so that seams of coal largely mixed wi 
impurities can be separated and utilised by the 
process. From an industrial point of view this ques- 
tion has been almost suddenly and completely trans- 
formed, and instead of the manufacture producing 
only an inferior quality of combustible which may 
be used under certain conditions, it now furnishes 
superior classes of fuel employed for special pur- 


poses, 

The cause of the rapid progress of the industry may 
be easily explained, beyond the fact of the low cost of 
the raw material, by considering the advantages which 
different kinds of artificial fuel possess for certain 
uses, and particularly for marine and for railway 
om seme Such fuel is more easily obtained than 
coal, it is attended by a very slight waste, it pro- 
duces few ashes when made from débris that 
have been thoroughly cleaned, and lastly it econo- 
mises nearly 20 per cent. of s in stowage. 
The annual production in France of artificial fuel 
exceeds 700,000 tons; this is less, however, than 
the consumption, because oe steamship lines 
= gr companies still obtain their supply from 
abroad. 

In Belgium there exist ten factories for the = 
duction of artificial fuel, the products from which 
amount to 500,000 tons. e same indystry is 
carried on in Germany, where since a few years a 
number of French machines have been erected, but 
it is probable that the manufacture will not attain 
there so much importance as that of the production 
of artificial fuel from turf, peat, and earthy sub- 
stances, which are utilised in different parts of the 
country. 

In England, where coal-getting is accompanied 
by far less waste than in France, and when prices 
were lower, it was natural that less attention should 
be paid to the subject. But the economical conditions 
are at present changed, and the progress realised dur- 
ing the last few years permits us to hope that our 
annual production of such fuel will surpass 200,000 
tons, which as yethas scarcely been reached. We have 
a good example before us in France in the number of 
prosperous works on the sea coast, and the raw 
materials for which are obtained at our ports, notably 
from Cardiff. Besides, this industry which has suc- 
ceeded so well on the other side of the Channel, 
should arta also succeed in this country, which 
presents specially favourable conditions. Certainly 
z rea an a of wealth on it is un- 
ikely will remain neglected. preceding 
remarks sufficiently pon Bm why among the numerous 
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varieties of machines introduced up to the present 
time for the fabrication of artificial fuel, those of 


France are always prominent, and why, also, at the 
Exhibiticn in the Cham de Mars, excellent briquette 
machinery is shown in the French Section. Neverthe- 
less the different ents which are collected 
in the Exhibition do not appear equally meritorious; 
there is one, however, to which we think it well to 
draw the attention of our readers, because it em- 
bodies most successfully all the required conditions 
for the manufacture of products of _ « 
We refer to the new machine exhibited by the 
Société Nouvelle des Forges et Chantiers de la 
Mediterranée, 

But before giving a description of this machinery, 
it is necessary to refer to the qualifications which 
are required in order to explain clearly the elements 
of the problem, and to convey a perfect idea of 
the relative values of the numerous machines among 
which the proposed manufacturer would probably 
have to select. We should add that we here refer 
only to those machines which require the addition of 
a binding or connecting material to produce the 
blocks. Various different arrangements have been 
tried by which the artificial fuel is made simply b 
compression, but the great temperature at whic 
this operation is necessarily carried on, even for very 
soft coals, rapidly destroys the parts of the machine, 
and increases the costs of manufacture; besides up to 
the present this method of production has not been 
considered practical, in spite of the real advantages 
which it presents from an economical point of view, 
and also as regards the quality of the products. The 
chief characteristics of good artificial fuel are, that 
it should be hard, possess only slight hygro- 
metric properties oni but little smell; it has to 
be made of the best quality of débris, recently 
extracted and washed with care, It should con- 
tain asa binding material 8 per cent. of coal-tar, 
and the weight of each briquette should not exceed 
17.5 lb., the density being equal to at least 1.19 
The fuel must be lighted easily, and burn with a 
bright clear flame without breaking up, and should 
give out only a light greysmoke. Subjected during 
24 hours to a heat of 140 deg. Fahr. in a closed 
tank, the briquette. should not show any sensible 
softening; the quantity of water evaporated per 

und of fuel must not be less than that evaporated 
by the coal sanctioned by the navy; lastly, the 

roportion of ash should not exceed 10 per cent, 

he hardness and power of resistance is necessary for 
the navy on account of the great heat in the bunkers, 
Artificial fuel which does not poe this quality 
has the double inconvenience of uniting in a mass, 
and of giving off volatile oils very injurious to 
the health of the stokers, &c. The railway com. 
panies whose consumption of artificial fuel is 
greater than that of the navy, do not require any 
special mode of manufacture, because the proportion 
of cement would naturally vary with the nature of 
the coal débris. The companies in fact only 
require a solid fuel, not making waste, but burn- 
ing freely, The increasing use of smoke-consum- 
ing apparatus has rendered the quality of smoke- 
lessness of less importance than in the navy, On 
the contrary, they are more stringent in their 
conditions with regard to ash ; the maximum margi 
varying from 6.5 to 7.5 per cent. Lastly, in order 
to meet industrial requirements, artificial fuel 
should fulfil the following conditions: It should 
be of a’ uniform strength, and not of great weight, 
so that there is no necessity for breaking it 
before use. The density of briquettes increases 
in uniformity with a reduction of the thickness ; 
the difference of densities found by experiment to 
exist on the opposite sides of a thick block of this 
fuel shows that compression is irregular throaghout 
the mass, and that the power exerted in manufac- 
ture is partially destroyed by the great friction on 
the sides of the mould, The following points in 
the fabrication of briquettes have been deduced from 
a long experience in the manufacture : 

1. The ressure should be at Icast 3000 Ib. per 
square inch, and in certain cases with hard coals 
it is necessary to increase this by 50 per cent. 

2. For briquettes with a transverse section of 
65 and 75 square inches, the thickness should not 
be more than 4 in, or 4.3 in. If it is required 
to give the blocks a smaller section, the thickness 
must be diminished to correspond. 

8. For securing uniformity in density, and to 
reduce attrition to a minimum, the circular form is 
the most advantageous, but if rectangular moulds 
are employed, they should be rounded at the 
corners, 





We need only refer briefly to the cements used 
to conglomerate the coal dust, and also mention in 
passing, the clay which is employed in Belgium for 
the manufacture of fuel intended for domestic use 
or for industrial operations, as for instance lime 
and plaster works, which can employ an in- 
ferior kind. But in producing the better qualities, 
practice only sanctions the use of dry pitch 
which is prepared by se ting rom the tar, 
at a temperature of 572 deg. Fahr., the volatile 
matters which it contains. Some manufacturers 
however employ crude tar, others a rich tar, which 
has been cleared of 25 per cent. of its volatile sub- 
stances by heating it to 392 deg. Fabr. But with 
common tar very weak fuels are obtained which 
do not burn well, and give out a strong smell and a 
great deal of smoke ; it is also necessary to subject 
them to a baking process in order to solidify them, 
and toeliminate the more volatile of the materials con- 
tained. This operation of course requires a special 
plant, the cost of which increases sensibly the price 
of manufacture, without counting the products 
which are lost, and which have an industrial value. 
The crude coal tar is also very inferior to the dry 
pitch, which can be broken when cold, and be 
thoroughly mixed with the coal; this produces 
briquettes that give off very little smell. 

We may now proceed to describe the machine to 
which we have referred, and which appears to fulfil 
all the necessary requirements for the manufacture of 
artificial fuel under various conditions. The apparatus 
patented by the Société Nouvelle des Forges et 
Chantiers de la Mediterranée, is a general repro- 
duction of the briquette-making machines of 
Mazeline and Cody. These machines are con- 
tinuous in their action, and the distinctions between 
these and the Mazeline and Cody machines are : 

1. The combined arrangement which gives to 
the former the advantages of hydraulic pressure 
so neg the addition of special pumps and accumu- 
ators. 

2. The arrangement which permits the machines 
to be worked either singly or together by the 
addition of another rotary chamber, a detail which, 
with the same number of attendants, gives a double 
production, The company manufactures machines 
producing briquettes of 22 lb. 11 1b., 5.5 1b., and 
2.52 lb. weight. A double machine making 11 lb. 
blocks is ibited in Class 50, Group No. 6, is 
illustrated by us on page 376. It consists of the 
followivg principal parts : 

l. The Mixing Apparatus.—This part of the ma- 
chine is formed of a cylinder of sheet iron, into which 
the coal dust and pitch forming the briquettes are 
charged continuously and automatically. These 
substances are heated gradually in the cylinder by 
jets of steam, which are discharged — them from 
allsides; they are then triturated and amalgamated 
by the series of blades fixed on a vertical shaft and 
driven at a considerable velocity. a at the 
bottom of the cylinder the materials ready to be 
placed in the moulds are discharged in a pasty con- 
dition, the outflow being regulated by valves, and 
are taken to the distributor. 

2. The Distributor.—This part is employed for 
the distribution of the paste into the moulds, and is 
composed of a cast-iron chamber, in which a rake 
turns continuously, and conducts the paste to the 
moulds, which pass successively under the distributor 
and are filled. 

3. Moulding and Discharging Apparatus.—On each 
side, and beneath the last-named portion of the ma- 
chine, are two strong rotating discs or plates of 
cast-iron, having near their circumference rect- 
angular recesses faced with steel and corresponding 
to the form and dimensions of the briquettes to be 
produced. These discs revolve intermittently on a 
shaft, and carry forward in their movement com- 
free blocks placed in the recesses. These 

locks slide on guiding planes, which are inclined 
and form part of the bedplate, By this arrange- 
ment the blocks are made to rise and fall in the 
moulds. By following a revolution of the disc the 
process of manufacture will be understood. The 
disc being stopped, one of the moulds is in position 
beneath the distributor; the sliding block at the 
lower part of its stroke rests at the lowest part of 
the inclined plane, and the paste fed by the rakes 
falls into the mould and fills it. 

At the next movement of the disc, the mould 
passes beneath the compressing matrix ; the block 
mounts the inclined plane, and therefore lightly 
presses on the paste, This process, which is called the 
initial compression, is very. advantageous; the paste 
becomes compact, and in the case of a damp mixture 





it is freed of the greater part of the water which it 

contains ; lastly, it economises the steam for the final 

on gia which otherwise would be consumed use- 
essly, 


y 
_As the mould remains under the matrix, the block 
rises, finishing the initial compression from the in- 
clined plane, which then loses its inclination, and 
takes a horizontal position. 

In the following movement of the rotating disc 
the briquette passes on to the pressing apparatus, 
and during the succeeding stop is agglomerated by 
the hydraulic press. The intermittent movements 
of the disc are continued, the mould passes from 
under the matrix, the blocks are raised by travelling 
over another part of the inclined plane, and the 
= is taken from the mould. 

hen the latter has made half a revolution, the 
briquette is quite freed; and a lever, called a 
“ chasse-briquette,” pushes it out of the disc by an 
automatic movement, on to an endless band which 
carries it away. 

4. The Compressor.—This essential part of the 
machine is composed of the matrix, which is attached 
to the bedplate by four iron columns, and of steam 
and hydraulic cylinders, which produce the pressure. 
The cylinder placed above the latter is the steam 
ae the piston-rod extended is used as a 
plunger for an hydraulic pump resting on the bed- 
pete. In communication with this pump is the 

draulic press, the large plunger of which acts 
directly on the briquette. Above the steam cylinder, 
and on the same axis, is placed a smaller cylinder. 
the piston rod of which is connected with that of 
the large one, and the lower end is always in com- 
munication with the steam pipe, so that the whole 
of the system, composed of hydraulic plunger, and 
large steam and small steam pistons, is kept normally 
at;the top of the stroke. 

The large cylinder is provided with a slide valve 
commanded by an eccentric, of which the movement 
is in relation with the movement of the rotating 
disc. The machine being at work when each sliding 
block stops under the hydraulic press, the slide 
valve opens to admit steam, which, pressing on the 
large piston, forces the whole of the system to the 
bottom of the stroke. The hydraulic plunger 
descends, and the pressure of the water transmitted 
to the plunger of the press, raises this plunger, and 
completes the compression, The slide valve then 
opens to the exhaust, and the piston of the small 
cylinder brings back the whole of the system to its 
first position. Springs are placed in the interior of 
the cylinders, so that these alternate movements are 
made without noise or shock. 

One of the conditions required for the manufac- 
ture of good fuel is to have the pressure sustained 
for a given time ; this condition is filled by means 
of a small loaded valve, and the water of the hy- 
draulic cylinders is raised before working the 

ress. Another return valve for the water lifts 
reely when the hydraulic piston rises up again. 
These two valves are fixed on the bedplate of the 
machine between the hydraulic cylinder and the 
press. 

Another of the conditions for good manufacture 
is to have a regular and equal pressure, one that 
can be varied at will, according to the nature of the 
paste. To effect this, a box containing two valves 
is placed upon the hydraulic press, one opening 
under the pressure of the water, and held by a lever 
weighted to any desired amount, the other lifting 
freely for the admission of air. Both are in com- 
munication by means of a pipe with a small cistern 
near the net, Poor and into which the loaded valve 
can discharge, while the other draws from it to 
compensate for losses, andto keep the valves always 
full of water. 

All the operations which we have described are 
performed automatically without the aid of workmen, 
on whom the quantity or quality of the product and 
regular working of the machine might otherwise 
depend. Suitable boilers and engines complete the 
briquette-making plant we have described, which 
receives, on the one side, the débris of the coal and 
the broken pitch, and delivers on the other the 
briquettes on the trucks or vessels for transportation, 
without the workmen having any other work besides 
watching the machines. It is also easy to see that 
by disconnecting one of the gen Ben and 
shutting off the steam from its cylinders, one 
machine alone can be used. : 

It is hardly necessary to add that if the briqnette 
machine be installed near a constant pressure 
water supply, the apparatus could be easily modified 
to utilise direct the pressure thus available. The 
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posteien of the different machines per twenty-four 
ours is as follows: 








oe Single. | Double. 
tons. tons 
1. Machine producing briquettes of 22 lb. 
weight .. 290 580 
2. Machine producing briquettes of 111b. 
weight . 160 320 
3. Machine producing ‘priqnettes of 
5.5 Ib. weight 86 172 
4. Machine producing ‘briquettes of 
2.52 lb. weight... | 48 96 











We have said in the course of this article that one 
of the conditions for good manufacture consists in 
the thorough washing of the coal débris. We will 

consider this important question in another article 

when describing the new apparatus known as the 
Evrard separator, and which the chance of classifi- 
cation bas placed in the Exhibition by the side of 
the machine which we have just described. 








FROLICH’S ROCK DRILL, 

We give above engravings of a rock drill, designed 
and patented by Mr. Theodor Frélich, which has lately been 
successfully introduced in Germany. This rock drill 
belongs to the class of drills which act upon the rock by 
percussion, the percussive motion being given to the 
main piston, and thereby to the drill head mounted on 
the end of the piston rod, The machine is worked by a 
very simple direct-acting valve motion. The slide valve 
is fixed into a piston a, Fig. 2. Each end of the cylinder 
in which this piston is fitted is connected by a passage 
with the main cylinder, and the ports in which these 
passages terminate are alternately uncovered by the main 
piston whilst moving either one or the other way. When 
starting, the compressed air will enter through one of 
the main ports into one end of the main cylinder, driving 
thus the main piston forward, until one of the ports cor- 
responding with the valve cylinder i is exposed to it. The 
valve piston having got pressure on one side, will throw 
the main valve the other way, opening thus the main 
port on the other side, and causing the reverse stroke of 
the main piston. Each end of the valve cylinder is pro- 
vided with a vent cc, Fig. 2, through which the air ex- 
hausts. The size of the openings in the vents controls 
the speed at which the reciprocating motion of the main 
piston is caused. 

The required rotary motion during the return stroke 
is given to the main piston by the usually employed rifled 
bar d, Figs. 1 and 2. Instead ‘of the ratchet wheel and 
pawls, as used generally to prevent this bar from turning 
in one direction, a head with ratchet-like teeth is sub- 
stituted. Facing this head there is a disc with corre- 
sponding teeth, When these teeth interlock the rifled 
bar is held and prevented from turning by stopse, Fig. 2, 
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which do not allow the disc to turn at any time, The 
disc forms on its end a plunger /, Fig. 2, fitted into a small 
cylinder, to which the compressed air is constantly ad- 
mitted by the passage g, Figs. 2 and 8, whilst the disc 
itself and the head of the rifled bar are in a chamber, 
having thus free communication with the rear end of the 
main cylinder. During the return stroke the pressure on 
the plunger will be therefore effective, pressing thus the 
disc and head of the rifled bar together, and, as the main 
piston moves along, the rifled bar compels it to turn 

y round, whereas on the other stroke the main piston, 
instead of turning in the cylinder, causes a partial motion 
of the rifled bar, as the locking teeth are separated from 
each other, for the piston is in equilibrium, due to the 
equal pressure on both sides in this instance. The plunger, 
having no effective support, retires and offers no resist- 
ance to the rotation of the rifled bar. The feed motion 
of the machine is done automatically as the work pro- 
gresses. The means of doing it area screw and nut kek, | qualified 
as shown in Fig. 2 and 3. The nut is arranged so that 
it is free to turn, and it is provided with ratchet teeth 
which engage two driving pawls. These pawls are fixed 
on a lever, which receives motion from the piston 4 
Fig. 4. The cylinder containing this piston receives air 
from the main cylinder, when forward motion is required. 
To effect this, the main piston rod is grooved, and when 
its piston approaches the front end of the main cylinder, 
the grooves mm, Fig. 2, permit an escape of the air into 
a channel 0, Figs. 2 and 4, which pr aor it into the 
small cylinder, where, acting upon the full area of the 
piston, it imparts a forward motion to it. There are 
similar grooves nn, Fig. 2, in the main piston rod, 
which allow the escape of the air from this 1 cylinder. 
When the main piston approaches the end of its return 
stroke, the small piston returns, its smaller area around 
the piston rod being constantly exposed to the pressure 
of the compressed air from the p, Fig. 4. The 
screw g, Fig. 4, serves to alter the stroke of the small 
piston, thus giving the means to adjust the feed 
motion according to the kind of rock which is to be 
penetrated. 

The drill we have been describing is simple in its con- 
struction, and possesses some very good features ; amongst 
others it may be noticed that the movements required are 
made directly by the compressed air ; all levers (exe 
one), bearings, and springs are therefore done away with, 
the machine thus not standing the chance of those 
troublesome repairs which are inherent to many other 
percussion rock drills. 

This machine has been already successfully introduced 
in Germany, and we have before us reports of trials 
which show the yee of the machine and its satisfac- 
tory performance. A machine with a cylinder 24-in. in dia- 
meter bored holes of 1} in. in diameter at the rate of 15 in. 

minute in granite, and from 18 in. to 20in. in very 
hard sandstone. When the machine was at its longest 
stroke, striking a dead blow against a strong board, and 
the inlet valve was half opened, the machine began to 
work, and by means of the self-acting feed it worked 
until it regained its shortest stroke, and the striking and 











rotating part were only at work—a proof of the small 
amount of power required to overcome the frictional 
resistance of the machine, 





THE INSTITUTION OF CIVIL ENGINEERS. 
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In the first place I take it to be generally admitted that 
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for members, we are to resolve ourselves into a simple de- 


ba . 
T hove eddvoesed this letter to you because you and some 
of your contributors appear to hold different views, and 
hope you will, by giving a free discussion, enable the subject 
to receive that osiioatinn which is impossible at a 
ablic meeting, where the results of amendments and modi- 
Reations of existing bye-laws can at best be but imperfectly 


understood. 


= 


I am, Sir, your obedient servant, 
G. Expzs Eacuvus. 


3, Great Queen-street, Westminster, Nov. 6, 1878. 


To THE EprTor oF ENGINEERING. 

S1z,—The Members and Associates of the Institution of 
Civil Engineers re-affirmed on Tuesday last their previous 
decision that there should be no new class, so the Council 
have merely to make the existing Bye-Laws consistent 
with the Charter. ; 

It is undesirable to make others than engineers Corporate 
Members, but it is essential that all engineers should be so. 
In future, consequently, some of the Associates will be 
borne on the books of the Institution as Corporate Members, 
with powers to elect officers, make Bye-Laws, and enjoying 
full privileges under the Charter, whilst the remainder 
will constitute in effect an attached class without any such 
powers. I do not see and never could see any advantage 
whatever in a separate designation for these two classes. 
No one in practice confounds John Smith, C.E., Assoc. 
Inst. C.E., with Tom Brown, Q.C., Assoc. Inst. C.E., 
thongh it serves the purpose of that happily limited number 
of engineers who wish to exalt themselves at the expense of 
the legitimate rights of their brethren to assume that they 
do. ineers who are Associates look upon their sojourn 
in that class as traditionally temporary, and are quite con- 
tent with the five years’ qualification fairly and liberally 
interpreted, but they regard with justifiable suspicion any 

ignated, as a covert dodge for 





new class, however desi 
keeping them out of the higher class altogether or for an 
unreasonable period. They have decided that neither 
Members nor Associates s be split up into two dif- 
ferently designated classes, therefore it only remains, as I 
have said, to give future iates corporate rights if 
they are engineers but not otherwise. If the Council fail 
to do justice to the Associates in the future, the latter have 
their remedy in the circulation of a list in ——— to 
the house list and the election of a new Council pledged to 


support their interests. 
Yours faithfully, ‘ 





To THe Eprror or ENGINEERING. 

S1r,—I have no doubt you will yourself notice in En- 
GINEERING the meeting held yesterday at the Institution 
of Civil Engineers, but I should like, if I may, to say a 
few words on the matter. I am an Associate of the In- 
stitution, but have only lately come home from India, and 
intend to go back there next year, and am, therefore, less 
likely to be personally affected by the result (whatever it 
may be) of yesterday's resolution than those who are 
practising their profession in England and London. There 
can be no doubt as to the general feeling of dissatisfaction 
with the course pursued by the Council with to the 
introduction of the new bye-laws which have m found 
necessary, legally nece - It is wonderful that the 
Council should have sup that alarge body of men, such 
as were assembled —— afternoon, and who represented 
a far larger number, would consent to pass in block a set 
of bye-laws materially affecting the majority of the whole 
Institution, without informing them more fully of what 
had been done, and of what it was necessary do, and 
without, I believe, in any way consulting with the other 
Members and Associates, or advising themselves of the 
wishes of those most concerned in the framing of the new 
bye-laws. I may be wrong, but I believe the poracens 
bye-laws were framed entirely by the Council without the 
knowledge of any other Mem or Associate. There 
seems to be a feeling that the Council have been and are 
acting and governing with too high a hand; that the 
Council is formed too exclusively of the most Senior 
Members of the profession ; and that they are rather in- 
clined to keep at a distance all other Members, only per- 
—e certain whom they think fit to enter the charmed 
circle from which the governing body is elected. I trust I 
may be pardoned if I give offence by what I have said, but 
I believe it will help towards the solution of the present 
difficult question to speak out plainly. We all honour the 
Senior Members of our ion, and are honoured by 
any distinction gained by them, put we all naturally — 
to any Members of the Institution, of whatever grade they 
may be, placing themselves in a te rank above all the 
others. There is nothing in the C , of which so much 
has been said, to warrant any Member of the Institution 
in claiming higher rank as an engineer use he is a Senior 
Member. The nior Members cannot surely be jealousof the 
juniors ; no one is likely to think more highty of any of 
the seniors, who have made their reputation, if they were 
called Senior Members or Fellows. Nor is any one likely 
to consider that a young man is ona par with Sir John 
Hawkshaw or Mr. Fowler, because they ‘are all Members 

lain Members of the Institution. In the Colleges of 
ms and Physicians, the men at the head of the 
a se al do not jealously exclude their younger brethren 

m becoming ‘* Fellows,” the highest class in each college. 
Their P tes goa standing and reputation does not in the 
least depend on their making themselves Senior Members 
or Senior Fellows as it would in their case. Of course in 
the medical profession the fitness of men to be elected either 
Members or Fellows of the colleges can be tested by ex- 
aminations. That, however, cannot be done in our case. 


should have been 


Associates. I would have no students; they should be 
considered, as indeed they are, associates of " 
At the of thirty if a man desires to be made a Member 
he should satisfy the Council, much in the same way as at 
resent (by what he has done and what he is fit for), that 
be is worthy of the honour of being made a Member of the 
Institute. Men who are not engineers by profession or 
who are not qualified for the membership should remain 
Associates. There is one other point I would mention, 
and that is the constitution of the Council. It is a mistake 
in my opinion to elect a Council from the Senior Members 
only. The Council should be a representative Council, and 
oad class should be equally represented. For instance, I 
would have on the Council one or two Members or Associates 
to re; mt those Members of the Institution who are in 
the Government service in India, and who are generally 
left out in the cold altogether, no one in the least troubling 
themselves about them or their interests, except when their 
subscriptions are due. The nomination of men to serve on 
the Council should not rest with the Cowncil. Every one 
belonging to the Institution has a right to be represented 
at the Council table, and I believe that until this is done 

the majority will remain dissatisfied 

Pray use this in any way you please. 

I am, Sir, yours obediently, 
Linpsay HEats, . Inst. C.E. 

3, Byng-place, Gordon-square, November 6, 1878. 





To THe Eprror or ENGINEERING. 

S1r,—The’ vote arrived at on Tuesday last will severely 
tax the patience and ingenuity of the Council. The In- 
stitution henceforth, so it is decreed, is to consist of Mem- 
bers only. 

What then is to be the qualification of membership? 
It must have regard to professional ability and practical 
experience, otherwise the: title of ‘‘M. Inst. C.E.”’ will 
lose all value and significance, and the Institution itself 
will fail of support. But in what way, then, are young 
men educating as engineers to gain an entrance into the In- 
stitution? The Associate class is closed against them, and 
they t, for the r given, be allowed to join as 
full-blown Members. 

The proposal of a Junior Member class was negatived 
last year, the proposal of a Senior Member class has now 
fallen through. The Council may see a way through the 
fog, I confess I do not. 





I am, Sir, yours truly, 
ONE OF THE MINORITY. 


November, 6, 1878. 


To THE EDITOR OF ENGINEERING. 
Srr,—In the course of his remarks on Tuesday last, Mr. 
Bramwell described the meeting which he was addressing 
as one consistin ely of Associates, and attributed the 
rejection of the Council’s proposals to that cause. 
He may have been right or wrong. For the sake of 
my argument it matters not which, but it is beyond 
question that the real cause of discontent among the 
younger members of the profession has been this very 
flooding of the Associate class by the Council, the indis- 
crimate admission of almost every applicant, under any 
colourable pretext. 
Successive Councils have taken care, and wisely and 
properly so, to jealously guard admission into the class 
of Members by insisting on the full qualifications of 
every candidate as —— by the Bye-Laws. In so 
doing they have made the title of Member one of honour 
and weight, in fact election into that class confers a distinct 
professional status. 
But what of the Associates? As the President remarked 
at the meeting on Tuesday, they are a motley collection 
of engineers, lawyers, parliamentary agents, military and 
naval officers, railway officials, members of Parliament, 
contractors, and many others. Every student, on reaching 
the age of six-and-twenty, is at once asked by the secretary 
whether he wishes to join, and should he desire to do so, 
is elected as a matter of course. In fact there is nothing 
to prevent even a pupil from becoming an Associate pro- 
vided he is past the age of five-and-twenty. 
Here then has been the evil. The Bye-Law regulating 
admission into the class of Associates should long ago have 
been repealed and another substituted. The limit of age 
for remaining in the student class might have been exterded 
until thirty (with an i fee after six-and-twenty), 
and solid qualifications as to their professional competency 
should have been required from every professional candi- 
date. With respect to those Associates not engineers b 
profession the Council should bave exercised a proper an 
careful discrimination in their election, asit is notorious 
that not a few have joined the Institution for the sake of 
advertising, for trade purposes, their connexion with it. 
For my own part, and I believe I speak the feelings of 
many others who, like myself, have taken no part in the 
recent agitation, I should not object to being classed as an 
Associate with a certain number of leading scientific men, 
Royal Engineers, and parliamentary counsel, provided the 
professional body of Associates had been proved to be 
competent men. Such non-engineering Associates as I 
have mentioned, eminent in their respective professions, 
would in no degree lower the status of the engineering 
Associate, while they would undoubtedly, as they have 
done, assist us greatly in our debates. 
Had such a course been followed, and had the Council 
regarded as jealously, in their respective de , the status 
of the Associates as they have that of the Members, I 
fully believe that none of the existing discontents would 
have arisen. A young engineer would then have con- 
sidered it an honour to b an A iate, and n 
contented with that position until years and experience 
qualified him for the greater honour of becoming a Mem- 
, whereas at the present time the title of Associate is 
certainly no honour at allas it means nothing, and a large 





connected with the Institute until they can join as fully 
qualified Members. 
I remain, Sir, your obedient servant, 


Wen, 
1, Westminster Chambers, Victoria-street, London, 8.W., 
November 7, 1878. 





DIVISIBILITY OF THE ELECTRIC LIGHT. 
To THE EpiITor or ENGINEERING. 

S1z,—I am indebted to Dr. Hopkinson-for the friend] 
criticisms of my letter which appear in your current issue. if 
have no intention to dispute the fairness of his objection to 
my use of the word “‘ rate” where Ishould in perfect accuracy 
have said ‘‘ rate per unit of length.’”’ I cannot, however, 
admit the accuracy of Dr. Hopkinson’s next criticism toucb- 
ing the main point of my letter. He says, ‘‘ A current of 
constant amount is divided into ten, and each part is passed 
through a lamp, the resistance of each single lamp bein 
obviously assumed equal to that of the single lamp throug 
which the whole amount previously passed. It is quite 
true that the energy developed in each of these ten will be 
but one-hundredth of the energy developed in the single 
resistance. But Dr. Thompson forgets to put into pro- 
minence the fact that but one-tenth of the energy need 
be — in maintaining the ten currents.’’ This 
would of course be true theoretically if batteries had 
no finternal resistance. Unfortunately in the actual 
fact the resistance of the battery is usually as great 
as that of the arc. With the ten arcs of the divided circuit 
the resistance of the external circuit is but one-tenth of 
what it was. The internal resistance of the battery is now 
by comparison nine times as great as previously ; and as a 
consequence nine-tenths of the total energy of the current 
will be frittered down to heat in the battery, leaving the 
one-tenth which Dr. Hopkinson and I agree in requiring 
for the ten enfeebled lights. It is just here that the un- 
economy of the ares in the divided circuit makes itself 
seen ; for directly the resistance of the external circuit is 
diminished, pro tanto the waste by useless development of 
heat in the battery is augmented. Dr. Hopkinson further 
remarks, and with truth, that the laws of an electric arc 
are not so simple as those of a metal conductor; and that 
“it is probable that the resistance of the arc between given 
carbons is dependent in part on the quantity of the elec- 
tricity passing.”’ Surely this is no new fact. It is true 
of all conductors to a greater or less degree. We are not 
however wholly without data. Professors Ayrton and 
Perry have shown that when the power of a battery pro- 
ducing the arc is increased, the mean resistance of the 
are increases more rapidly than that of the battery em- 
ployed ; or, in other wo the greater the strength of 
current employed at euch light, the less is the waste of 
energy frittered down to heat in the battery. [ maintain 
that the experiments of these gentlemen do but confirm 
the deduction from dynamical principles that any system 
of subdividing the light by branching the circuit is dis- 
astrous from an economical point of view ; because when 
the external resistance of the circuit is thus diminished, 
the increased relative amount of unavoidable internal re- 
sistance causes a waste of en which more than 
balances the ‘‘ dynamic economy”’ of having in the arc so 
large a percentage of rays which can affect the eye. 

Srtvanus P. THompson. 
University College, Bristol, November 5, 1878. 








THe Egyptian State Domain Loan.—The pro- 
spectus of the tian State Domain Loan is before the 
public, the amount of issne being 8,500,0001. of nominal 
capital, bearing 5 per cent. interest. The security for this 
loan consists in the whole of the real property of the 
Khedive and his family, which has been transferred in 
perpetuity to the State. The present net revenues of this 
property amount to 422,426/. per annum, but should the 
revenue be insufficient to pay the whole of the interest on 
the loan, the deficiency will be made good by the general 
revenues of the Government. The controlof the property 
will be under the charge of an international committee. 
In order to effect this loan, Mr. Rivers Wilson, the Finance 
Minister of Egypt, has contracted with Messrs. N. M. 
Rothschild an ms, of London, and Messrs. De Roths- 
child Brothers, of Paris, for the issue of the bonds. The 
price of issue is 731. for every 1001. nominal capital, payable 
in five instalments between this date and May 19th. The 
_ half-yearly coupons will be due on the ist of June, 


Socrzrty or Arts.—The hundred and twenty-fifth 
session of the Society of Arts commences on the 20th inst. 
with an address from the Chairman of the Council, Lord 
Alfred S. Churchill. Previous to Christmas there will be 
four ordinary Wednesday evening meetings, in addition to 
the opening meeting, at which the following papers will be 
read: November 27, ‘“‘ The Land of Midian,” by oe 
Richard Francis Burton; December 4, ‘‘ Electric Light- 
ing,” by Mr. James N. Shoolbred; December 11, ‘‘ The 
Euphrates Valley Route to India,’ ‘‘ Railways to Turkey 
— India,’’ by Mr. Hyde Clarke ; December 18, ‘‘ Science 
Teaching in Elementary Schools,’ by Dr. J. H. Gladstone, 
F.R.S. The first course of Cantor lectures will be by Mr. 
W. Mattieu Williams, on ‘‘ Mathematical Instruments,” 
and will commence on November 25 ; the second course wi 

be by Dr. W. H. Corfield, M.A., on “‘ Household Sanitary 
ments,”’ commencing in February ; the third course 
will be by Mr. W. H. Preece, on “‘ Recent Advances in 
Telegraphy,”’ commencing in April. The Indian, 
African, Chemical Sections will each hold six meetings 
during the session, and a short additional course of two 
lectures will be given by Dr. B. W. Richardson, M.A., 
LL.D., F.R.S., on ‘“‘Some Further Researches in Putre- 
factive Changes,”’ in continuation and completion of his 
course of Cantor lectures given last session. The subject 








And therefore ne the present pro- 
posal . My own opinion is that two 
classes only should exist in the Institution, Members and 


number of men refuse to enter.as Associates, and remain un- 


of the Christmas juvenile lectures is not yet announced. 
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IRON AND MILD STEEL. 


On the Mechanical and other Properties of Iron and 
Mild Steel.* 


By Danret Apamson, C.E. 


NUMEROUS experiments have been conducted by several 
eminent engineers to prove the tensile strength of iron and 
steel, both in the shape of bars and plates. Unfortunately, 
however, many of the tests have been carried out wi 
rude testing machines, rendering it difficult to obtain a 
true result of the endurance and strength of the metal under 
investigation. 

In addition to this a lai proportion of the imens 
tested have been of short lengths of metal, varying from 
2in. to 4in., and in all such cases a higher tensile strain 
has been noted than can be depended upon in practice, 
while the elongation has also been much overstated, a large 
proportion of the extension of the specimens arising from a 
contraction of area, or what in the present paper is called 
‘* breaking elongation.” 

With an accurate and sensitive testing machine, the 
maximum load is always carried in the mild ductile metals 
when about five-eighths of the elongation has taken place, 
the remainder, down to the point of breakage, is developed 
with a gradually reducing load. 

Ordinary iron boiler plates and hard steels are an ex- 
ception to this law, and nearly universally with a 
maximum load, but with little or no reduction of area. The 
object of this paper is not simply to go over the same ground 
merely to prove by experiment the tensile strength of iron 
and steel, which would only leave us in the same condition 
as to the power to determine the suitability of a metal for 
any special purpose, but to take a larger and fuller view, 
always having a‘complete record of the composition of the 
metal under examination. 

Some experiments have been conducted with this view, 
to determine the strength of steels with fixed proportions 
of carbon only, by Mr. Vickers, of Sheffield, and record 
by him in a paper read on the subject before the Mechanical 
Engineers of England, at Sheffield, on August 1, 1861. 
Unfortunately, in this case, no cognisance was taken of 
other disturbing ingredients ; but, as the tests in question 
were more especially to determine the strength of crucible 
steels, mostly used for tool-cutting p ses, they were of 
little value to the constructive or deecinatent engineer to 
guide him in his practice. 


The writer haying used, practically, a comparatively | to 


mild class of steels or ingot irons for the last twenty-one 
years, has at times found from cold mechanical bending 
tests some irregularities in the working of such metals, 
which required a more careful investigation, both as 
regards composition, and the temperature at which they 
could be manipulated in the workshop and practically 
applied. 

One object is, to put before the members the endurance 
of iron and steel when subject to concussive force, such as 
can be produced by gun-cotton, gunpowder, or otherexplosive 
materials. This is done partly with a view to understan 
what would be the effect on a steam boiler working under 
pressure, by the side of an ae boiler, or the effect on 
a ship by collision with another, and whether wrought iron 
or steel possessed the greatest power to resist such acci- 
dentally produced force. With this object, a number of 
experiments were conducted by the writer in the month of 
Jane, 1876, by exploding gun-cotton 12 in. above a series of 
iron and steel plates, varying in thickness from #in. to 


's in. 
. The iron plates tested were of best quality, the steel 
plates of a mild class, suitable for boiler and shipbuilding 
purposes. All the iron plates subject to explosive test 
were 18 in. square by 7% in. thick, placed upon a cast-iron 
anvil block, about 20 in. square, having a segment of a 
sphere gouged out on the top side, 10 in. in diameter and 4in. 
deep ; 12in. above the plate 31b. of damp gun-cotton were 
fixed by a tripod of laths, attached to the cotton by two 
india-rubber rings, as shownt by Fig. 1. Again, — 
this was placed 2 oz. of dry gun-cotton with a time 
attached, to insure a complete explosion of the damp com- 
pressed cotton. 

On the gun-cotton exploding the iron plate was entirely 
broken through 10 in. in diameter, and the centre piece 
forced down to the bottom of the anvil block, breaking up in 
an irregular line in the direction of the fibre, and to some 
extent across it, as illustrated by Fig. 2. (Plate arigape | 

The same experiment, precisely, was condu ona stee 
boiler plate, but only # in. thick, asshown by Figs. 3 and 
4, and by which it will be seen that the steel plate after 
the explosion, with the same weight of gun-cotton, and 
under exactly similar arrangements, was depressed 3 in. 
into the recess of the anvil block without the slightest sign 
of fracture or any apparent injury whatever. (Steel plate 
produced.) 

These experiments were repeated with the same result on 
five more best-best iron, and five mild steel plates, the latter 
being both of the Bessemer and Martin-Siemens system of 
manufacture. So far these experiments were conclusive in 
favour of mild steel to resist violent concussive force. 

With a view to get a full and more exact knowledge of 
the reasons why the iron plates broke up so much, as com- 
pared with the mild steels, a further series of thirty ex- 
periments were carried out in September, 1877, operating 
upon twenty-seven plates of varying quality, selected from 
the principal manufacturing districts—the iron plates of 
best and best-best boiler quality from Staffordshire, Shrop- 
shire, and Yorkshire, including the Low Moor class—the 
steel plates both from the Bessemer and Martin-Siemens 
class of makers. 

The composition of each plate is shown on Table A (page 


* Read before the Iron and Steel Institute: Paris 
Mesias. 
igs. 1 to 23, illustrating Mr. Adamson’s paper,- will 
be found on the two-page engraving which we publish 
with the present number. 





d| the metal an engineer may select for practical purpo: 





385), with references. A number of the plates 
oy rem upon are illustrated by Figs. 1 to 22. 
temmcreysee f wyreae mee aber ian rane f 
of endurance, as will be seen on reference to Figs. 5 and 6, 
15 and 16, and 19 and 20. 
The remainder of the illustrations are iron boiler 


of different ts the respective analyses of which are 
given on Table A. 

In the case of the first 27 tests the c of gun-cotton 
was reduced to 1}1b., but being exploded 9in. above the 


plate, instead of 12in., as in the first tests. Attention 
may be further called to Figs. 15 and 19, as these plates 
at the first explosion were dished down into the anvil about 
1}in., as illustrated by Fig. 21, after which the plates 
were turned with the convex side up, and a further © 
of 14 Ib. of gun-cotton was exploded 7} in. above the 
crown of the plates, producing thereby a double corrugation, 
as at Figs. 15 and 19, without the plates exhibiting any 
outward sign of distress or injury. (Plates produced.) 

The mild steel thus show wers of resisting concus- 
sive force, probably unequalled by any other metal that 

ever been manufactured. 

The two plates now referred to had both been annealed 
previous to the first explosion, and the need of such an- 
nealing is illustrated by the steel plate, Figs. 17 and 18, 
which cracked and broke up by the explosion, the 
broken plate being forced down to the bottom of the 
dish in the anvil. The writer is not aware how this plate 
was made, but the composition shows a very good quality 
of mild steel. The plate from its appearance had evidently 
been finished from the rolls at a low heat, and had a fine, 
smooth oxide steel surface. 

The necessity of annealing is further shown by the same 
class of plate, being of the exact same quality, Figs, 21 and 
22. This plate was experimented upon, after being 
tempered in oil and afterwards annealed, which confirms 
the writer’s opinion that it is indispensable to anneal steel 


ed | plates, as stated by him at a meeting of the Mechanical 


Engineers of England, at Sheffield, on July 31, 1861, in 
the discussion of a paper read by Mr. Bessemer on what 
was then considered a new metal, or Bessemer steel. 

The composition of the plates, Figs. 21 and 22, may be 
considered about the same as a great many Bessemer and 
Martin-Siemens mild steel plates. 

Before leaving the subject of the endurance of steel to 
resist concussive force, the writer would draw attention 
igs. 5 and 6, from which it will be observed that 
a steel plate was ruptured or split by the explosion. The 
cause of this was not known or understood until a full 
analysis was secured, when it was discovered that the plate 
in pe contained about three times as much both 
sulphur and phosphorus, as is common to an average os 
Bessemer or Martin-Siemens mild steel boiler-plate. This 
experiment will probably — why some breakages have 
occurred in the use of steel plates for boiler purposes, seaply 
because the metal ‘was of inferior quality, and establishes 
the need of a careful investigation into the character of 

ses. 

The classes of wrought-iron boiler plates that broke up 
by the explosion, are represented in Figs. 11 to 14. 
Those that endured best are illustrated by Figs. 7 to 10. 
In these cases the sulphur is only a trace, while the 
plates have about the same measure of qhegpherse that is 
contained in the other iron plates that broke up in every 
direction. 

The leading feature of the rupture of the iron plates, in 
the whole series of the experiments, may be said to closely 
follow in destruction, the quantity of sulphur, phosphorus, 
and cinder contained in the metal. See Table A for 
analyses. 

Further experiments were conducted with a view to 
test the iron and steel plates in question by drifting a 
washer cut from each plate, as illustrated on the drawings 
(see Figs. 5a to 22a on the two-page engraving), in con- 
junction with the em they were taken from. All the 
washers had a hole drilled in the centre, equal to the 
diameter of a rivet hole for the same thickness of plate 
as used by the writer, and with an outside diameter equal 
to the lap of such a plate for single rivetted joint. 

The ordinary best-best boiler plates, of ing qualities, 
show an extension in the diameter of the hole, by drifting 
from 27 per cent. up to 50 per cent., while the best high- 
class Yorkshire plates endured drifting up to 91.5 per 
cent. before bursting. Passing on to the drift tests of the 
mild steel plates, the holes being 4 smaller to begin with, 
or § 2s, the outside diameter proportionately less, 

ing with the thickness of the plates, the enlargements 
of the holes by drifting range from 133 per cent. to 187 per 
cent. These drift tests further illustrating the necessity of 
annealing, as will be seen on referring to Figs. 17 
and 18, and 17a and 18a, as the drift test proved this plate 
to be of a moderate good quality of metal, but before bei 
annealed the explosive force broke it up. 

The compositions of the two mild steel plates that with- 
stood the highest drift test, Figs. 15 to 20, both show a 
low measure of carbon, but the plate, Fig. 19, had slightly 
less phosphorus than plate, Fig. 15, and only a quarter as 
much sulphur, thus, to some extent, explaining chemically 
that a higher endurance of drifting test is secured by the 
lowest measure of sulphur and phosphorus. 

The indentation by the concussive force also shows that 
the corrugation is greater in plate, Fig. 19, than in the 
plate, Fig. 15, further proving it to be of rather milder 
quality, having slightly less carbon, less manganese, less 

hosphorus, and very considerably less sulphur. The only 
her reference, in the matter of drift tests, is . 5a 
and 6a ; the increase of the diameter of the hole before 
bursting amounts only to 122.1 per cent. This plate 
having a larger measure of sulphur and phosphorus than 
the r steel plate, did not stretch as much by about 40 
per cent. as the others of better and standard quality, and 
cracked by the explosion. > og 

Innumerable records have been published giving the 

tensile strength of iron and steel; the quality, as a rule, 





has been defined by the maker’s name attached 
poy teem Aas ganrmr tA eget Pog my bev pro 
dren dlscrepeat have arisen, and ing to Mr 
Kirkaldy, in his published records, 1862, of an be- 
wildering number of tests, which were carried out by him 
when he was with Messrs. 


» and 

due to the difference in the shape 
and not to the difference in the two . 
A record of the experiments now illustrated in Figs. 23 to 37, 
clearly disproves and sets aside this conclusion, whilst a 
fuller investigation of the constituent elements of the metal 
will plainly explain the difference that is reputed to have 
arisen, by the variation in the shape or sections of the 
“PeThe specimen illustrated® by Fig. 28, page $84, is a piece 

e specimen illustra y Fig. 23, is a pi 

of mild steel boiler plate of average uality, as will 
be noted from the analysis recorded on Table A. This is 
fully borne out by the mechanical test, a permanent set 
being induced by a strain of 19.86 tons og square inch, 
carried a maximum load of 29.91 tons, with an elongation 
of 15 per cent., and ultima: broke down with 25.89 tons 
per square inch, and a total elongation of 26 per cent. 
After the maximum load had been carried, the s en 
began to reduce in sectional area about the middle for a 
distance of from 2in. to 3in., carrying less and less load 
as it elongated, until final destruction took place at about 
26 tons. The carrying power is about the a of what 
may be called a very mild steel boiler-plate, and from the 
composition such might ys enw ra 

The specimen, Fig. 24, is taken to illustrate the i 
power of a plain rectangular section of steel boilerplate 
near a square inch in sectional area, but which is not 
the highest quality, as indicated by the quantity of sulphur 
and phosphorus it contains, but to secure a standard force 
to break this class of metal, with irregular sections. See 
analysis, Table B, page 385, and Fig. 24, page 384. 

Figs. 25 and 26 are cut from the same plate, and are of 
the same composition, but planed out to produce a channel 
section, as shown at Figs. 25a and 26a, being increased or 
decreased in breadth to maintain the section equal to about 
1 square inch. 

A series of tests were made with variable sections of this 
character, but practically no difference was found—after 
the maximum strain had been taken—arising from the 
difference in form, and this will be seen from specimens 
tested, namely, Fig. 24 carried a maximum load of 
27.72 tons; Fig. 25, carrying 27.7 tons, and Fig. 26, 
that carried 27.8 tons, per square inch ; these, together 
with more tests by the writer, on round, square, and rect- 
angular bars, all show that variable sections do not alter 
the carrying power ; the disturbing influence being entirely 
that of composition, coupled, no doubt, with more or less 
careful manipulation and work put upon the material. 

In making tensile tests of this c » short specimens 
of 2 in. to 4in. are inadmissible, and at best misdirecting. 

The mild steel specimen, Fig. 27, page 384, had its surface 
rough polished, over the 10 in. under test and divided off 
into ten equal parts; this test was carried on until the maxi- 
mum strain was upon it; the sample by its elongation 
showed itself to be of a very mild quality, requiring to 
induce permanent set 16.96 tons per square inch, and 
— a maximum load of 27.67 tons, with a total elonga- 
tion of 18.5 per cent. The load was now removed to leave 
the plate unbroken. (Specimen re and its com- 
position shown on Table B, Fig. 27.) 

_ The elongation of each separate inch is recorded on the 
‘ , and, reading from the left hand, we find the first 
inch elongated 14 per cent., the second inch 17 per cent., 
third inch, 19 per cent., fourth inch 21 per cent., the fifth 
inch, arriving at the middle of the s en, 23 per cent., 
the seventh 20 per cent., the eighth 17 per cent., and the 
ninth 17 per cent., or the same as the second inch, while 
the tenth elongated 14 per cent., being the same compara- 
tive position as regards ends as the first inch, and also the 
same elongation. 

A similar plate (Fig. 28), and of the same composition, 
was next operated upon, the permanent set ing place 
with 16.96 tons, maximum endurance 27.45 tons, per square 
inch, with an elongation of 18.5, and being the same as the 
preceding test, within the most trivial fraction; the test 
was continued until the elongation reached 25 per cent., 
with a carrying load of 25.4 tons per square inch. 

Without going through each inch, as in the preceding 


specimen, it be seen, with a test of an elastic sample 
of this character for a few inches, that a very large measure 
of the elongation is due after the maximum 1 has been 


the power to an undue load is illustrated 

8 elongation at the two end inches, as sup’ by 
the stronger portions of the specimen that are in the grip 
boxes of the testing machine. 

The two dotted ‘lines in Fig. 28, illustrate the original 
width of the specimen, and show the increase in the 
reduction of the area in width, from the end down to 
about the centre, where rupture would have taken place 
had the load been continued two or three re 
while the total elongation would have been in to 
about 26 per cent. (Specimen produced.) g 

Fig. 29 is a specimen of a much more highly carbonised 
steel, evidently well adapted for the bottom flanges of 
girders of bridges, or for suspension chains [of bridges, 
as over several tests a noteworthy fact is that great uni- 
formity had been proved. ¢ 

The original area of the specimen being one square inch, 


* The samples of plate tested by tensile strain are illa- 

etrated. by Figs. 25 37 on 884, while on our two- 
plate will be found views of the fractures of 
samples, marked Figs. 23a, 24a &e, 


carried, and which is called the breaking mare bar» 
y_ the 
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384 
permanent set was induced by 26.96 tons; it carried a 
Fo weeny een: deapradl yey vos ited 14.5 per cent. 
i destem of ti tend lela pints teen, om 
load to induce permanent set, about equal 
py ey tr ing power of the best Yorkshire boiler 


plates, thus showing that metal with about half = 
cent. of carbon, 1 percent. of » with a low 
measure of silicon, sulphur, and p horus, can 
upon to carry double the load of the best 
wrought-iron plates that can be produced, and with as much 
ome as elongation. For analysis, &c., see 
Table B, page 385, Fig. 29. In the drift test of the same 
specimen, Figs. 29a and 29b, being of the same proportion 
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Shas prpin oh fa mondieeh SA06 tenn, ediviod 
induce permanent i i ‘ ied a 
maximum load of 25.4 tons, with an elongation of 14 

cent., maximum, and i fied Relag tho come, the 
ultimate stretch or elongation was 18 per cent. or 4 per 
cent. increase, after pone By carry the maximum 
weight. This, like all other plate iron specimens, break 
under & maximum ioad, with a moderate elongation, and 
with no ing, as compared with mild steels. The 
composition of this metal is stated on Table B, from which 
it will be seen to be a high-class iron, by the absence 
of sulphur, and the small measure of phosphorus, and is 





Fig. 23. 


Fig. 24. 


supposed to contain only about 2.4 per cent. of cinder. 
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Fig. 


32. 








as those previously described, the hole increased 89 per cent. 
in diameter. The power of this metal to endure enlarge- 
ment by drifting, may also be classified with the best iron 


boiler plate ; the steel withstood 89 per cent., as inst 
914 per cent. of the drift test of the best Yorkshire boiler 
plate of the same size and thickness. 


No observations are made of the endurance of this 

using a punched hole, as the writer considers it in- 

le under any system of application to make a 

punched hole through a metal of this character, as 
will be shown by a record of other experiments. 

Fig. 30, is a specimen of best Yorkshire boiler plate, 








1-2 by. Wiheabanataniatelibiaaiaia 


This specimen was tested with the grain, or in the di- 
rection the plate had been rolled. 

Fig. 31 illustrates a specimen of best-best boiler 
plate, tested in the direction of the grain; the com- 
position is recorded on Table B, and shows a small 
measure of carbon. Permanent set was induced by 16.74 
tons; it carried a maximum load of 24.55 tons, with an 
elongation of i154 per cent., and then broke down suddenly 
with the fall weight. 

Fig. 32 is a specimen of boiler plate much used in Lanca- 
shire, that was tested with the grain, the composition, as 
given on Table B, shows the plate to be milder than the 


last, and it has a lower measure of alloying  _ ients. 
Permanent set was induced by 15.84 tons, carried a maxi- 
mum weight of 20.4 tons, with an elongation of 5.75 per 
cent. ; on the load being continued a short while, the speci- 
men broke suddenly without further elongation. This 
plate ought to have carried much more, had it not contained 
about 3. per cent. of cinder. 


The specimen Fig. 34, was pulled asunder, having two 
drilled holes, and the specimen Fig. 35 is the same in every 
res » except that it punched holes. 


he plate with drilled holes required to produce perma- 
nent set, through line of the holes, 17.43 tons square 
inch, of plate left ; it carried a maximum load of 28.48 tons, 
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with an elongation in the hole of 56.66 per cent., breaking 
through without further change with the full weight. 

The plate with the punched holes required to produce 
permanent set, 17.15 tons per square inch, or about the 
same as the preceding one, but only carried a load of 
21.89 tons, breaking suddenly through without warning, 
with a loss of 29.8 per cent. in strength, and of elongation 
of 33.33 per cent. through punching. This plate was not 
annealed after punching. The fracture in punched plate- 
pee _— crystallisation. See Fig. 35a. hpeciains pro- 

uced. 

The drilled plates carry a somewhat higher tensile strain 
through the line of hole, as a rule, in proportion to the 
sectional area of the metal left, than a so! # section of plate, 
no doubt, the circle of the holes, supporting the smallest 
section through their centre line. 

Numerous experiments have been conducted with a view 
to ascertain the force required to punch holes through a 
given thickness of plate, but without taking cognisance of 
the quality of the metal. To punch a hole through a steel 

late, equal to a sectional inch of detruded area, may be 

ound by multiplying the maximum tensile strength, per 
square inch, by 0.74, of the same metal, which will give the 
force required—the detruded area meaning the circum- 
ference of the punch, multiplied by the thickness of the 


plate. 

This law may be depended upon both for the soft and the 
hard steels, and the total force to punch a hole through a 
hard plate, as compared with a soft one, may be said to 
accurately follow the law of its maximum tensile carrying 
power, so that a strong steel requires exactly a proportionate 
increase of force to punch a hole through a given thickness 
of plate, as it does to gs it asunder. 

(To be continued.) 


THE Frencu Mint.—The authorities of the French Mint 
have drawn up a statement of its operations from 1795 to 
the end of 1877. During that period the collective value 
of the gold coinage was as follows: Hundred-franc pieces, 
44,346,400 francs; fifty-franc pieces, 46,568,700 francs ; 
forty-franc pieces, 204,432,360 francs ;_ twenty-franc 
pieces, 6,708,899,520 francs ; ten-franc pieces, 1,013,614,610 
francs ; and five-franc pieces, 233,440,130 francs. Of gold 
coins twenty-franc pieces only were struck in 1877, their value 
being 255,181,140 franes, and their number 12,759,057. 
The total number of franc pieces issued was 93,000,000, 
and of half-franc pieces, 89,000,000. The collective value 
of the silver money coined from 1795 to 1876 was 
5,510,000,000 francs. In all the value of the bronze coins 
issued, comprising ten centimes, five centimes, two centimes, 
and one centime, is 62,702,785 francs and forty centimes. 
The year 1795 was chosen to start from because in that 
year the first French coins on the decimal system were 
struck. 
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ON THE EFFECT OF BRAKES UPON 
RAILWAY TRAINS.* 


[Szconp Paper. |} 
By Captain Doveias Gatton, C.B., Hon. D.C.L., 
F.R.8 ndon. 


THE iments which the author bronght to the 
notice of the Institution at the Paris meetingt have since 
been continued, and the results then obtained have been 
more completely investigated. 

The apparatus used was substantially the same as was 
deseribed in the first paper. But for the new experiments 
it has been somewhat altered by a re-arrangement of the 
levers. The di ms exhibited show the altered arrange- 
ment. In the first experiments the friction of each pair 
of brake-blocks upon the wheel was recorded on a separate 
di . By the re- ent the levers from all the 
pa ag ie, act on one dynamometer, and the friction 
of all the four brake-blocks applied to the pair of 
braked wheels is recorded on one diagram. The descrip- 
tion of the ono in which — = * given in the 
first » appli erally to the altered arrangement. 
An vidition was els roe to the apparatus for the 
purpose of obtaining the proportion of the weight of the 
yan which rested on the braked wheels. To effect this, 
a dynamometer of similar construction to the others already 
described was fixed to levers A A, shown on the drawing, 
which were connected with the ends of the springs which 
support the body of the van above the unbraked wheels. 
From the diagram furnished by the indicator for this 
dynamometer, the proportion of the weight of the body of 
the van resting on this pair of wheels was obtained. 

The weight of the body of the van with the apparatus, 
&c., when stationary, was found to be as follows : = 


On wheels not braked wi ra 8,764 
On braked wheels ... we asd oe 9,486 
Total e+ 18,200 


To this had to be added the weight of the persons in the 
van, and that of the wheels, axles, axle-boxes, and springs. 
The former was assumed at 160 lb. per person ; an experi- 

_ ment made by weighing thirteen persons, who had travelled 
in the van on one of the days of the experiments, having 
given an average weight of 159 lb. per person. The latter 


was obtained as nearly as possible from the records of the | }, 


locomotive department of the Brighton Railway, and formed 
a constant quantity, which, with the allowance for the 
number of persons in the van, was added to the difference 
between the weight shown by the diagrams and the total 
weight of the body of the van, to obtain the weight on the 
braked wheels. This weight varied at almoxt every 
moment during the experiments, and the actual weight at 
the moment has in all cases been taken for calculating the 
adhesion. 

Preliminary Observations on the Experiments.—The 
author would in the first place observe that most of 
the conclusions given in the first paper will be found 
to be generally borne out by a further study of the 
diagrams; bat some modification is required in the 
opinion ex that, when the friction of the brake- 
block is sufficient to check the rotation of the wheel, 
the rotation is immediately stopped altogether. On the 
contrary, a closer examination of the me shows that 
in every case where the wheels become Idcked, and slide 
on the rails, there occurs, just before this takes place, an 
appreciable interval of time during which the speed of 
rotation is mere J diminished. 

General cription of the Experiments.—The brake- 
blocks were applied to both sides of the wheels ; that is to 
say, there were four brake-blocks to each pair of wheels. 
This ment prevents a strain being brought upon 
the axle. The blocks were made of cast iron—wooden 
blocks being too soft, ard wrought-iron blocks proving 
irregular in their action, apparently from a change in con- 
dition, owing to the high temperature evolved by friction. 
It would indeed seem probable that wrought iron as well as 
steel blocks would prove injurious to the tyres. 

The experiments on the brighton Railway, which were 
made with the experimental van and an engine, have been 
supplemented by some further experiments made on the 
North-Eastern Railway with a train of twelve vehicles 
fitted with the Westinghouse brake, and a similar train 
fitted with the Smith-Hardy vacuum brake. 

The experiments on the Brighton Railway may be di- 
vided into two classes: (1) those made whilst the speed of 
the engine was kept up at an ascertained rate; (2) those 
made by slipping the van when the required s ad been 
obtained, and allowing the van to come to rest by the ap- 
plication of the brakes. In the first class of experiments 
the recording apparatus was set in motion by hand at a con- 
venient time before the brake was applied; in the second 
class the recording apparatus was set in motion by the 
automatic ———- of the brake at the moment of sepa- 
ration from the engine. 

The general action of railway brakes may be thus de- 
scribed. When a train is — a given velocity, the 
adhesion of the wheels on the rails causes them to revolve ; 
every point on the surface of the tyre moves round at the 
same rate as that at which the train its)lf is moving for- 
ward; but every such point, in relation to the forward 
movement of the train, comes successively to rest at the 
moment when it comes in contact with the rail. Now 
when the brake is applied with a slight pressure only, the 
wheel continues to move round at the same rate as the train 
is moving, but it moves with more difficulty, and this in- 
creased Lificulty in moving is shown either by an increase 
in the tractive force required to keep up the forward 
motion, or, in cases where the accelerating force is not 


* Read before the Institution of Mechanical Engineers 
at Manchester. 
+ See ENGINEERING, vol. xxv., page 469. 








kept up, by the tend of the moving mass to come to 
rest in a shorter time would otherwise be the case. 
But if the pressure with which the brake is applied be in- 
creased, a point is reached when the friction between the 
brake-block and the wheel first approaches, then equals, 
and finally exceeds, the adhesion of the wheel on the rail ; 
which adhesion corresponds with the static friction between 
the surfaces, because the part of the tyre in momentary 
contact with the rail during its rotation is for that moment 
at rest in relation to the forward movement of the train. 
When this happens, the wheel first begins to revolve more 
slowly, and then ceases to revolve and slides along the 
rail, or, as it is usually termed, is skidded. In this case 
the retardation is no longer due to the pressure upon the 
brake-block and consequent friction between the brake- 
block and the tyre of the wheel ; but the vehicle is trans- 
formed for the time from a vehicle on wheels into a sledge, 
and the retardation due to the brakes is thus the excess of 
resistance which is produced by making the vehicle slide 
along the rails over that produced by making the vehicle 
move forward on wheels. 

It is, therefore, necessary to consider the experiments 
under these two different conditions of retardation, and 
we arrive at the two following conclusions : 

(A) So long as the wheels continue to revolve, the 
measure of retardation is the friction between the brake- 
blocks and wheels, and this is represented by : 

The coefficient of friction between the brake-blocks and 
wheels Xthe pressure applied to force the blocks against 
the wheels. 

(B) As soon as the wheel begins to slide on the rail, the 
measure of retardation is the friction between the wheel 
and the rail (which is equal to the strain exerted by the 
brake-blocks to hold the wheels in their fixed position), 
and this is represented by : 

The coefficient of friction betweer the rails and the 
wheels x the weight upon the wheels. 

In considering these experiments, it will therefore be 
convenient to class the results obtained under the following 


S: 

1. The coefficient of friction between the brake-blocks 
and the wheels. 

- The coefficient of friction between the wheels and the 
rails. 

3. The general effect ‘of the application of the brake in 
retarding the train, as shown by the strain on the draw- 
ar. 

4. The proportion which the pressure applied to the 
brake-blocks should bear to the weight on the wheels at 
different velocities. 

5. The effect of the time expended in bringing the pres- 
sure to bear on the wheels. 

1. Coefficient of Friction between’the Brake-Blocks and 
the Wheels.—The diagrams 10, 11, 12, 13, and 14,* will 
conveniently illustrate this question. During each of these 
experiments the velocity was uniform. In the experiments 
10 and 11 the pressure was also uniform. In experi- 
ment 12 the pressure was made to vary. 

It appears from experiment 10, when the pressure and 
velocity were practically uniform, that the friction dimi- 
nishes as the time of -application of the brakes continues. 
This is shown by the fall in the black (or friction) line. 

It appears from Diagram 12 that the friction varies with 
the pressure, the black or friction line following the rise 
and fall of the red or pressure line ; and it appears by com- 

aring Diagram 10, where the velocity was 55 miles an 

our, and Diagram 11, where the velocity was 40 miles an 
hour, with Diagram 14, where the velocity was only 15 miles 
an hour, that the proportion of friction to pressure was 
— at the lower than at the higher velocity. This 

tter fact is further shown in Diagram 13, where the ex- 
ced at a speed of 52 miles an hour, and 
In this case the effect of time on the 
application of the brakes came into play at first, and 
the friction became somewhat reduced; but when the 
velocity had seriously diminished, the friction rapidly in- 
creased until it nearly approached the value of static 
friction. The proportion which exists between friction 
and pressure is the coefficient of friction, and it thus 
appears that the coefficient of friction increases as the 
velocity diminishes ; and diminishes, at any rate when the 
surfaces are steel and cast iron, as the time increases 
during which the pressure has been applied. 

Some special experiments were made with blocks of small 
area. The brake-blocks generally used in these experi- 
ments were 12in. long by 3in. wide, giving a surface of 
36 square inches; the small brake-blocks were made so as 
to afford a surface of pressure against the wheel of only 
one-third of this amount, or 12 square inches, thus making 
the pressure per square inch three times as great as before. 
The diminution of surface was obtained by casting projec- 
tions upon the face of the block. The author is not pre- 
pared to say that any greater coefficient of friction was 
obtained by the extra pressure per square inch, although 
in one of the experiments, at a velocity of 60 miles an hour, 
the rotation of the wheels was arrested by these blocks, 
whilst this effect had not been produced at that speed in 
other experiments. The experiments on this form of block 
were stopped because the blocks were entirely worn down 
in the course of about twelve experiments. 

Mr. Rennie showed that high —— per square inch 
produced a greater coefficient of friction between surfaces 
either moving very slowly or nearly at rest; but it must 
be borne in mind that the author’s experiments were made 
with high velocities, whereby a serious element of dis- 
turbance is introduced, yiz., the grinding away of the sur- 
face ; and that it is probable that the increase in the co- 


* (We have not considered it necessary to reproduce the 
whole of the diagrams illustrating Captain Galton’s paper, 
but we have prepared engravings of such as are fairly 
representative of the various points named in his deduc- 
teed E.] 


hil. Trans, 


periment commen 
ended with rest. 








efficient of friction due to increased pressure may have 
been neutralised by the lubricating effect of the fine 
particles ground off the surfaces. 

While the author refrains from expressing any certain 
opinion as to the relations which the coefficient of friction 
bears to pressure, so far as these experiments have been 
carried, it is quite clear that in proportion as the pressure 
is increased or diminished so will the actual friction ob- 
tained be increased or diminished. When the friction 
which exists between the brake-blocks and the wheels thus 
reaches a certain point, the wheel ceases to rotate and 
becomes fixed. This point is reached when the frictional 
resistance exceeds the adhesion between the wheel and the 
rail added to the effort required to destroy the momentum of 
the wheel. As far as can be judged from the experiments, 
it would seem that, whether the speed be high or low, 
nearly the same absolute amount of frictional resistance is 
required to produce this effect, other things being equal, 
but that the time during which the rotation of the wheel is 
slackening, before it is completely stopped, varies with the 
speed. Thus it would appear from a comparison of Diagram 
18 with Diagram 14, that, whilst at 14 miles an hour the 
wheel skidded in about # second, at 60 miles an hour it re- 
quired about 3 seconds to skid the wheel. 

The amount of frictional resistance which determines the 
point at which the rotation of the wheels is checked varies, 
it is true, in the different experiments. The ratio which it 
bears to the weight upon the braked wheels is in some cases 
as low as .19; and in some cases as high as .35, or even 
somewhat more, the average being about .25 of the weight 
on the wheels. But it clearly represents simply the ad- 
hesion between the wheel and the rail, and varies only 
with this, and not with the speed. Thus in Diagram 15, 
where the velocity was 60 miles an hour, the amount of 
actual frictional resistance which checked the rotation 
of the wheels was about 2000 lb., exhibiting an adhesion of 
about .191 per cent. Again, in Diagram 14, where the 
velocity was 15 miles an hour, the actual amount of friction 
appears to have been about 2160 lb., exhibiting an adhesion 
of about .196 per cent.* As these two values are so nearly 


equivalent, it would thus appear that the effort a is 


g.t. 
much the same at all speeds, and therefore that the point 
at which the retardation of the rotation of the wheels com- 
mences does not vary with the momentum of the wheels, 
but depends entirely upon the adhesion between the wheel 
and the rail. 

It will be observed in the Diagrams 14 and 15, where the 
wheel was skidded while the train went on, as well as in 
Diagram 13, in which the experiment commenced at a high 
velocity and ended with the stopping of the train, that just 
before rest, at the moment when the rotation of the wheel 
was stopped, a considerable increase in the amount of fric- 
tion took place. At this point the coefficient of friction 
will be found to correspond with the coefficient which has 
been noted by former observers as that of static friction, or 
friction between surfaces moving at very slow velocities. 
The sudden jump in the diagram shows the sudden change 
from the one coefficient of friction to the other at the 
moment of coming to rest. In some instances the friction 
thus developed amounted to .30 and even .325 of the pres- 
sure, which is about equivalent to the coefficient of static 
friction between steel and cast iron, as given in Rennie’s 
experiments. 

t has been shown above that, whether the velocity be 
high or low, the period at which the rotation of the wheel 
is stopped, so that it slides on the rail, depends upon the 
amount of friction between the brake-block and the wheel, 
the weight upon the wheel, and the condition of the rails. 
which governs the adhesion between the wheel and the rail. 
Therefore with the same weight on the wheels, and the 
rails in a similar condition, the same amount of brake 
friction will stop the rotation of the wheels whatever be 
the speed. The manner in which speed affects this ques- 
tion is due to the fact that in order to obtain the same ab- 
solute amount of frictional resistance at a high speed as at 
a low speed a greater pressure is required. 

For instance, selecting at random two experiments, Nos. 
16 and 13 of the 22nd July, in the first, with a speed of 
about 16 miles an hour, a pressure of 81691b. applied to 
to the brake-blocks rons: ll a friction of 1560 1b. ; whilst 
in the second, with a speed of about 50 miles per hour, a 
pressure of 13,9001b. applied to the brake-blocks produced 
a friction of only 1400 lb. 

There is however much difficulty in satisfactorily estab- 
lishing the coefficient of friction which obtains at different 
velocities, owing to the fact that the time during which the 
pressure is continued to be applied enters so largely into the 
amount of friction produced by a given pressure. Thus in 
experiment No. 7 of the 24th of July, with a speed of from 
55 miles falling to about 53 miles per hour, a pressure of 
35,000 lb. at the commencement of the experiment produced 
a frictional resistance of 2040 lb., whilst after 10 seconds 
the amount of frictional resistance had diminished to 
1400 lb., although the pressure maintained was the same. 
Similarly, in experiment 31 of the 23rd of August at a 
speed of 30 miles an hour, a pressure of 12,000 lb. produced 
at first a frictional resistance equivalent to 1860 lb. ; 
but after 10 seconds this amount had fallen to 126 lb. 
although the pressure had been raised to 13,440 1b. It thus 
appears that the amount of friction is greatly diminished 
as the surfaces continue in contact. But the full pressure 
cannot be aprlied absolutely instantaneously ; and how- 
ever short the interval of time between the commencement 
of the experiment and the point at which the friction and 
pressure are measured, that interval is sufficient to affect 
the proportion which the friction bears to the pressure. 

The experiments with which the author has had to deal 
are moreover so numerous, and their reduction has been a 


* In this and other cases the di ms exhibited are 
merely specimens of a very large number in the author’s 
possession, all leading to the same conclusion, 
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TaBuE II.—Friction of Wrought-Iron Blocks. 
































VELOCITY. CoEFFICIENT OF FRICTION. 
Obtained i from recent 
“Seem 
Feet | Miles per | Noted by 
per 4 Hour. former /At Com- 
Secon Observers. | mence- | After | After | After | After 
ment of 5 10 15 20 
Experi- |Seconds.|Seconds.|Seconds. |Seconds. 
ment. 
Static Friction. 
Morin : 
Tron on iron ... «| Nil Nil 44 
i: 
Steel on cast iron at pressure of 
180 Ib. per square inch ... a Nil -300 
Steel on cast iron at pressure of 
336 Ib. per square inc | Nil Nil 847 
Fleeming Jenkin : 0002 
Tna\ -| .851 mean 
Steel on steel... ese eee eee 1 , to i ae 365 max. 
Dynamic Friction. 
Cast iron on steel : 
Just before coming to rest «| 1t08 1 to 2 .250 
When moving at... oss oof - 20 7 -242 
“ ‘s 20 134 218 193 
” ” 25 17 ° -205 .157 vie -110 
99 9 ne eos 30 202 182 152 -133 116 .099 
am we ese 40 sot 171 -130 119 081 072 
” ” 45 -163 -107 .099 
pat ip ose 50 34 153 
” ” 55 874 152 096 .083 -069 
a sd 60 404 144 .093 
an - 70 47 -132 -080 .070 
oe oe 80 5 106 aa ai 045 
ae si 88 60 .072 063 058 









































Velocity Wioeght ine Bless cna 
7 Steel Tyres. 
on mal EO 
Feot’per | Miles per |f'Rsnori-| 5t07 | 12to 
aaa” (ee tee | Be 
Seconds. 
70 48 110 
45 31 .129 All 099 
26 18 .170 

















Tasuz III.—Dynamic Friction between Wheel and Rail. 














Approximate Velocity. Coefficient of Friction. 
Miles per |Steel on! Steel Tyre on 
Feet per Second. | “Four. | Steel Rail, | Iron Rail. 
Just coming to rest 242 247 
10 7 .088 095 
20 13 .072 073 
40 27% .070 
50 $4 Ct; 065 070 
60 40¢ | .057 
70 51 -040 060 
80 038 
88 60 .027* 














* This is from a mean of three experiments only. 


detached from the engine when travelling at given rates of 
speed, and allowed to come to rest. * 

advan’ of a 

cause t 


17 and 18 afford a fair example of the dis- 
lying such an amount of pressure as will 
cien: ion to stop the rotation of the wheels, 
































work of so much labour, that he is not ey eng to say 
that the coefficient of friction which he is about to give 
may not be liable to some modification when he has 

time for further collation of the results. With this reser- 
vation he appends the annexed Table I.,which gives, it is 
believed, a fair approximation to the coefficient of friction 
at different velocities between cast-iron brake-blocks and 

tyres as used in these iments. 

This Table I. indicates clearly the decrease in the coefficient 
of friction dependent upon velocity, and also the decrease 
due to the time during which the surfaces continue in con- 
tact. Further collation of the results of the experi- 
ments already obtained will however be necessary before 
an endeavour is made to deduce the actual laws of these 
decreases. A certain number of experiments were made with 
wrought-iron blocks ; the results, 'so far as the coefficient 
of friction is concerned, are shown in Table IT. 

These blocks were not satisfactory in their operation. 
The surface seemed to be much affected by the increased 
pes aes pe resulting from the friction, and jerks were 
produced which threatened to damage the apparatus. 

The effect of sand on the rail, when fairly delivered under 
the wheel, largely increases the adhesion, both of the blocks 
and of the rails. Diagram 16, where the van was started 
from rest, exemplifies this. The average coefficient of 
friction whilst the wheels were revolving was .278, which 
is a much larger value than those ote in Table I. 
before the skidding took place the fricti resistance was 
equal to about 4400 Ib., or nearly .46 of the 
applied, and about .40 of the weight on the wheels ; 
which represents therefore the adhesion of the rails. 
In the case of wet and greasy rails sand to make 
the adhesion about equal to that of a dry rail; but on a 
dey soll'uh Nigh speeds sand did nota to produce much 

ect, probably from being scattered ~ the wind caused 
‘by the motion of the van. : i 

It must always be borne in mind, in discussing these ex- 
periments, that, when high speeds are used, the disturb- 
ing causes are so great that it is only from the average of 











a large number of experiments that useful results can be 


obtained. 
2. ient of Friction between the Wheels and the 
Rails.—When the rotation of the wheel has been arrested 


by the pressure of the brake-blocks, and the wheel slides 
on the rail, the retardation of the vehicle arises from the 
friction between the wheel and the rail. In this case the 
peotere pies Sime the weight of the vehicle on the rail. 

e friction is measured by the force which is exerted in 
holding the wheel in its fixed position, or by the force re- 
quired to draw the skidded wheel along the rail, over and 
above that required when the wheels rotate . The 
experiments show that these forces are practically the 
same in amount. 

The experiments on the Brighton Railway were made 
chiefly upon steel rails ; but a certain number were made 
on @ portion of the line where iron rails are in use. The 
annexed Table ITI. —: fare near og the coefficient of 

ents. 
bserved that there is some difference between 
on iron rails, and 
steel rails; pro) which 
bears to the preseure, or the i of fric- 
ter in the case of iron rails than in the case of 








ments made on the Brighton Railway, where the van was 
i is required. 


in cases where a stop is req . In No, 18 the 

applied amounted to 24,0101lb.; this was rather 
more than twice the weight on the w " was - 
cient, after a diminution taken in the speed of the 
van to somewhere about 52 miles per hour, to he 
rotation of the wheels. On hand, in No, 17, 
the maximum was about 17 500 Ib., which 
did not produce to arrest the rotation of 
the wheels. In the in Diagram 17 the 
Hy finn pela & scones of 1 in 1056 i ee 

, ona 3 in 
experiment shown in 18 the van was more than 
30 seconds in comingto on a level, and ran a distance 
of above 400 


(To be continued.) 





Raruways In France.—In a letter addressed to the 
tt French railway gg ge de Freycinet, the French 
inister of Public Works, has invited the companies to 
accelerate the construction of the lines which they have on 
hand and thus to follow the example set them by the French 
minister to be desirous 
t now to the 
French ition has 
materially increased the earnings of the six great F’ 
systems of late. 


Tus East Rrver Bripex.—The last wire of the last 
idge, New York, has been placed 














388 
ENGINEERING. 
[Nov. 8 
OF MATHRIALS ae 

















Taurspay, Nov. 7, 1878. 






































































































































MET 
ANTIMONY = see = CASTINGS — Continued 4. 
. sree = e.g e io eranika, cross heads, aq m» & 
sas peed ee 0 ° alld, Ben engine TIMBER, DEALS. & 
Sheet 48 94 snenenree . @ «4 — ones ¢ 0 - ® LIVEBPOOL : WEST 
_etormeat cmon |S YS parponie sears Womgann ran oem, ob Petraarg sade) 5" 
~ TYNE AND OLEVELAND ? Swapise eects 20 @ BB BaitisH NORTs Dae, oe mixed a2da4£68.4 
ee. as £ a - a ~-4 (per cubic ‘OA. » oo” battens “ g ie sae ¢ 
Ohairs Suaseepoeeeanataapaseees : 8 Pig ... o Gens a 4 so 
eel APT Bes: | - SH miaamiitecs oa 21 3 
eccensenseoseesonses = h se see nagees enn ees eae a. on ru ” gnd 12 6 
Oorran (per ton) — ‘§ Zz @ Tis arto : - ° ° ohn’a, WN. B., 18 in..., > 7 8 ‘ ° 3 o> 2nd ,, deals 4X9 ...... ss ts ° r > “4 
Avustenllam s..ssscccsssesseeen PY bs $7 30 GRPBIEE  cessoreessscseree 60 Bichibucto z . n ora pe * deals, is, 4,3, 2. y pape PY ° 
English tough, best......... 6 e .) Ranea ny eT Ae °° ° bo § 4 Se ee ” unsorted eeeccecs: "5 ts $ 917 6 
Sheets, &c. s00 soe seeees one P+ . <j bd English ingots ., er > 4 ° Edward Island a-2£.6 3-35 Gott inattod waited iia, 8 4 8 7 6 
en ee a a Sart Gusbe Mead ne BET 818 ~—— fy Pe 
ag ge ry = Se A ee Geebee Snowe St BS é : moss sis 
wy tH RR a hr "S32 3 Bis) sunnneennn © 4 o18 Seng — a¥ F 08 8 
" » — puddling " 6 3 @ TEs (per box)—- 3 i. “ceca, OS 018 - sta” 3x coco 
.. bo O.CbAreOel vrrerseweee 2 ¢ 8. 4d lg egees oF : ree conti ag SHR $ $e H ; 3 
6s 6 7 a, Semmens BS - ainut, Canadian and 6 o1 8 ; Acmay 4X11 ...-s00000 
os $s ° ae comteemennense 138 6 = . march yer k a - (Fer aubte foot) ~ te e@ Coe 
e Poe eereeererserenses "ss eeeccensee: 
Cleveland No. i. — a ef Sino (pee ten) ee a a o.HB, Sees; wae ape die om oe: 0 
- " B eeeeene >.> = 3 Wins, F pacer El, . . Bet 73 coewvnes, © 8 8 110 and 1s. 6d. eT a Sine deals, 
semeneseesee = Telegran ee eed mALS an Edward Island rT. 
OthoF qualities ; = > we C bigaivanied 16 te 1p we ty 0 1 @ 0 2§ | @erPoterburgeiendard) 
(South evenceseeee? o ee e CALS A pe. Haparanda unso ndard.) 
os «a 78 ND yan unsorted red 
Geum wae SS | Beet ae pecpelompmainy. 7s 9 8 $2 | ggg iit sialic Yo $$ 
Scotch Pig— Not. & IIE chcsesienamebiaonss 10 @ 13 ¢ St. John, "Bang: rd 7 10 ° "$13 0 Gefle lst red ns. were 10 § 0 ie ; $ 
» ee ar a [aneahiee rooms oe ot ae Sa fo, Ne —_ =e © | wyburg 1st rea od 2 0 
Coltn pene ie 6 N =o nected 1 6 et wehatinae. 608 612 6 | Stockho red battens ... e@ eg 0°0 
_— = + % ewosstle and Durham... ..2. :3 3 . PURO svensesein we Be ee. Tasadal 3nd dred Dattons Seen s 
I seereeeensceseeees §=49 ; 48. C6 Staff eoqscoccessqacocoooeoces ° +4 6 Tr & ipruce sasevenceves j ° . 8 ee —— 9 3 © ees 
Carsbroe eer te) a | # ° W : eenreeccccentes j * it ° (4th) r th 610 © on railway trucks ees 
— OG scccesscereercsssores 45 6 > : omornan oe cannes seeveeceecasees 2 Ss re : From + em 410° © gs 00 Gureaiiien LouDon, * 
ee 2s $s Oley sun e w 6 mi Qurese Seares, Rass ano Was sr Retorsberg standard) & 0. 4-4 0. 4 
Calder, ——_— 46 8  - ° re aaa 3 : 10 6 , oe string ve ee ee co cesses ro ca 56 80 © 
Glengarneck, a Piteh eeecvencecseneoe 13 
aren oh A yte ° OILS, GREASE, & ~ S Pine, DOWD  srosssses : > ede bt hae ES nS ee of ° 8 
Eglinton, “ditto ss... aeuse |RE , & LUBRICATORS Pitch pine planks . ee 58 fh. Ohns ¢ & igs w te idl Elid 
pe . ; s 6 . & . su _ Pont igs ee Ret ; were, yell. and —— ‘ eats: 
Dit, penny unos oy 3 ae % So S| Sietintinteakoeria) » :o3ii | See... 
Tiaweh as be" enereeceese 4 $ - DAlE, PAlO..+..0000+ 7° © 2 © — i a) 910 @ to ° Norway battens, ail sorta 7 0@ 0 gee 
(The above all ds o ¢ n F emo eae e- Bulle oe fe 6 ee dort ose. 
dsiiveeabie along ida). east’ DIOWE seccorececcene 00 7. a 2 oma £00) sacsee 33 r ss : . v2 BEd ise 9 bsaee 
RO: ” ” ° 
See opehize Fe EEE te 3 s. @, | PaTsouscm— so eo 30 © gu ani eee (Baten: RAM sa ° 
a an ee we Fine (per gallon) ad « 4. tauber, ign tel. a oe lee ao Cee, 8 
Yorkshire Th saseee é ~ @ » Spirit... wn 8 1 8 7h Fir timber, Dantzic and o1r e181 vueee 
Fang por 2 » 60 ° ¥ . a ritish —" ian, Sag. pilemelerown .. see eees ns e1 6 y ” : pee woo! 
— WroveHT™ ose . o 100 : seeconees senses sonreeoes s ‘ 8 , a cee Kinda @ ti ft 2 : ; cqccesees 9 @ 0 1 . . 
a — pro ae Pusneseo (per owt. ro so Norway ——m See ets A Gaanee los beighs pine ... 
. ae | Pt $ i: Oeylon lump Dd WT ccocerccescocecccccetcss @ O 4 ze ” 2nd 16 $0400 
bs bars... 3 10 $M ve ps eseccccccccecee 22 «= 6 13 wie timber ......... ee ere F ard % on 30 10 0 14 © 
po reile plates. 7? 3 ; - pen ean zx 0 a m4 ~~ ih calliper 9 @ om Vented pine 4s, , 208... ‘aad 1 90 . 
eeeeeeeoenes o— seaeenooeoes a ess f 
o  Shippletee. ann 23% wax Gann (er Phe a Bil a oe ata Oanadiansprce, itn toe _ 
QOtOD DOTS o..,....case 40 ' Pritoherd, ———. = | a °° * : and ww. 7 120 © 
alba some i ; ts QORSORETRAOM saseeesere 6 : (ering meesure) aes 30 | getneliameees os. ef 
auuines 4 5 bay cpeo ont. = 2 es DEALS, &0 =~ eee Se 8 Disto pruce., 7 0 o 8 . . 
n eo 4 re j é _ Per  Petorabarg stande “oe. ep 010 @ 7 B. ° 
“ heOpe sense 1° . re «=| TAMOW (per owt. ot ee a. geen and . 8. pitoh pine ....., 1° @ J10 0 
Welah a.w. soanee 4 e ab |, AMCTICAD 6.0.00 <7 at Aunn10an TIMBER — seoee 9 10 @ $210 0 
* pssnete’ @. . ar - = 3 Ss Petersburg ist is ‘$ © th § @ Red pine (axed an soe 
= noller aw ; Australian be she0P cverre 2 - ? oes ea. se building, . and 
hoops, 8.W. ges ‘ a a 2 mee ” Uleaborg.. 719 © 9 0 6 De. fer yards aud spars 410 ¢ 
© genes i -. a @ > 6 0 ” Gothenburg « > =) 22's Yeliow pine, large stee “3 
Na r Potarsbars rs Foam ee & mags iti Ditto waney board... 4 0 0 40 ° 
~ Fase 1 Y | tOWD .., 000, ° 3 6 9 isto small ...., eocce @ 8 OC s 
8 seeeeees ss 6 Rough, soem $8 0 38 _ mise ¥ wececccessene 3 TS 0 he 
panied Re ers H Tan—Stockholm im | ¢ 3 ” ° 900 Oui Quotes eoccecscccevnsenncen § § © 40°00 
——— " y ™ 15 (perbarl.),.30 6 ar = MAHOGANY hi Pt eo 8 ee nited 8 psa 5 $e et e 
pote) 7 «Ss ToRPENTiN i 13 6 > Ot et Do Hh (per foot 1 in.) °° eee HO en : ‘ e@ g10 2 
Questar van =“ 10g 0 (42 erican (cas 8 Ou » nea anit ee -— seeaganss asia nee H eg o0 
Sonar (parton ta “bg oe en SBS Sh Dg, Nt iranewie sad’ si 8 f'e8 
° ° 6 oD ooake 
factu onteacernel Aoips— CHEMICALS, ao, Seton Sennnntins aan seh eet Do. canal average 210 e@ 300 
we ee 19 \8 © wafortis (per 1b.) » @ « 4d. pers, Hackmateck, enc e 0 48 0 . SOP = Je aE. 
ptm re cad Ques} ¢ of e 9x10 S| CGMmnns Jie 8 tere s 
(per Ce ae | ° ’ Selbarte cetd, brown ° e 4a n Pine xs es » e FR, — secon 7 1e@ © 1010 0 
— 1 § | Ammouts ~ Mariate os : » Hemlock ;, ese 03s ee nas 28S 28. © 
Common 6 ‘ ton). mae 42 "Wir ik ,, > o e3 6 Iailian Wak nme 9 8 8 18 8 8 
tia, 6 © ° ARSENIO— a9 ¢ - eccceecsqnescosces @ 3 e036 DEBTS nrereereesees, 
Sper ton $ 1% White, lam on . 2 38 é 3 e026 Australianironbark ..... ® $e yue 
os sevesereettteseseesee §4 © - owt.) den 4 oO 26068 Pe: HULL, BAaLTic TIMEER (per es 3% 
- won OS. BunaCuuse powder porowi 6 © | aomel Ferioedy a - Migs i scr 
Ragiish 6 = & 2: & ° quem) of 8 i ° “guage < oi & eee ead Memeicrown sme ete 
one eae nasa r Dantzio ‘on i ” 
Milan Pee rekon bed : - : — 2 8. z * jenneooeoeoe@esnens ; : ae ° * Sok, sees, dnd : 5 > 
Beacnerras........ 28 10 «50 ° a sombanmean ae £6: & - Quebee yell HP eo -e and Ind......... 
UFO cceenrereeeee > : waneeensereccence BR 8 14 ‘° Per be pid valine: 43% ° $e ; 5 “ling... pita 
” BEICS scree. s re Oorrsnas — 9 6° r Pe peeeeeseeeceseseeoene ee a eetnaiaen 
" | lee a Be : Cte deol , ge Gt A » Small ces ta 
bran: carries par vo a re ee rei e323 fo ots sss | ae eens 8 é 
ee 4. Bigs. st white While te eo 8 Seo ese ays 
—- Acetate, best a. «4 5. a © pte aietaemcrs Sse . F- - 2 SRNR ou . §te © 
guarantond a deebee Pee EEE ee 
a 8 4, emer 92 8 84 ” woes 230 -§ O20 7 4 o 6:0 
Do, do. finished ry 28 White 18 ° eoevecces 1 hailing seeene cenees: 
Pinions ® Lrruanes (per cyt)... a ae oe a 4 9 © 410 @ | Poona cases £16 0 8 
im °‘ae a i a ae bt Barnet § $ its STESy ore ts 
swages, e Tb.) wm oe ee a + oe 8 ¢ 0 | First yello ' 
ay Co e 4 . =n 10 OC M @ eo mi SW caccesseverecceecee O13 9 B13 0 
Sicdwhe ° s ° ndqanlitios......... @9 0° aro) 
| “ © Regt we 20 oom “ ees 2hs er fos of 1 in away.) ° ei 8 
a 0° (36 Sopa a eo ¢ Hare | Bentemaquappewmene ee 6 3 fi 
_—— oO eecccccenee so 6 Tabasco s eeo¢ 5 
|) nnn és = ss «66 Charge tor . eomuees ” ee “ . . | 
s oF labous da. por standard for dy ee g Domin ” °° as . 
a dinwen carle eeo6ee 
Saieetiuce 
a Docks.” 




















Nov. 15, 1878.] 


389 





COAL MINING AT THE PARIS 
EXHIBITION.—No. IX. 
Tue Anzixn Mnune Company—(continued). 
Amone@st the exhibit of miners’ tools at Anzin is 
a new system of closing safety-lamps, invented by 
M. Dinant, an employé of the company, The mode 
adopted for —e e lamp is by means of a solder 
put in place by the lamp attendant; this solder is 


Fig.? 





ENGINEERING. 
sented in the annexed engravi 


construction as far as we 
need, therefore, only deseribe the closing mechanism, 
When the lamp is shut, as in Fig. 1, a pi F 
entering into a recess formed under the cover of 
the lamp guarantees the permanent closing when 
the cover is screwed home ; this piston is maintained 
pe do geek fpamap gary yy enclosed in 
a tube H, which serves as a guide to the piston and 


Fig. 2. 


ig.1. 






























































DINANI’S SAFETY LAMP. 


Fig.J. 


COUSIN’S SAFETY. APPARATUS. 


applied at the bottom of the pore se ed a only be 
removed at a cherry-red heat, which renders it com- 
pletely impossible to be opened at the bottom of the 
mine, where the workman has no fire at his dis- 
posal ; on the other hand any attempt to open it by 
mechanical means would leave defined traces 
behind, and render the owner of the on. 
of infringement of the rules, py hag re a le 
to severe punishment. The lamp, which is repre- 
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= 
a piston J, at the lower part of which is rivetted a 
Cuend Soe nopepetare Ela ing the 
piston J. Ta Fig’ &vopreeenting tos. 
i : ig. 2, 
is not sealed, because 


it encloses a coiled 
bottom on the henna the 


Fie 4. posing tp 
the plate 
with the extremity H of 


removed ; pee! et ch on the part of the 
plate C covered wi ‘@ piece of solder and 


soldering-iron, this fixes the plate on the 
under part of the lamp. The soldering apparatus 
represented in Fig. 4 consists of a lever A B turning 


round the point D, the lo 
at D on the rod D E, which rests on a coiled spring ; 
at the point G of the shorter arm is articulated another 
vertical rod G H, which serves to hold the lamp K L. 
This apparatus is used as follows: The attendant 
placing one arm on the end A of the lever, he 

laces with the other the lamp KL on the plate 
{tN in such a way that the base of the piston J is 
under the extremity H of the rod G H, and he then 
proceeds to the operation of soldering. The ap- 
paratus is fixed on the table by means of a central 
screw which permits the lever AC to be placed to 
the left or the right of the attendant ; the operation 
of soldering is made before the arrival of the work- 
man. To open the lamp all that is necessary is to 
pass the brush soaked in spirit over the end of the 
plate C, and to apply the hot soldering iron. The 
solder melts, the spring D depresses the rod E. which 
takes with it the piston J, the spring I extends, and 
the closing piston F leaves the recess in the cover, 
the lamp is then opened, After a few days’ practices 
alamp attendant can easily fix from 76 to 100 lam 
per hour. One t advantage of this apo 
that it can be ap to any class of lamp in which 
the cover is screwed on to the reservoir. The cost 
of applying the apparatus is two francs, 

The Anzin drill. will be described on 
another occasion, but we may notice here, amongst 
the miscellaneous matériel shown, a balance safety 
apparatus of M. Cousin, of Condé. This appa- 
ratus is illustrated by Figs, 1 and 2, annexed, which 
show the first arran t of this kind employed 
at shaft No. 4 of the, Malus auitaleee near 
Blaton, Belgium, A flat aloés cable aa 
vertically on one side of the shaft, at the bottom of 
which its lower extremity is fastened at 4; 
surface this cable passes over two return p 
fixed upon brackets forming part of 
the head pulleys, and it carries at its 
cession of weights distributed as follows: 
weight P balancing the cable ; at Bernisart 
being 700 ft. deep, the cable has about 750 ft. of 
length, it weighs 6 lb. per foot, so that the weigh’ 
to be balanced is 4500 Ib. ; panna nalee Ene Wetee 

; sights 


| 


co 


weight comes a series of gradually 

p', p*, p*, &c., made from the bodies of old timber 
wagons filled more or less with clay. The 
weights of these are respectively as follows : 380 lb. 

6601b., 990 1b., 13901b,, and four weights each of 
1760 Ib. ; these weights are placed one a another, 
and are connected together by chains ee, which are 
slack when the machine is not in operation. If the 
balanced cable tends to be towards the 


upper of the ; a 
of ita faces with atoel 
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attaching the cage to the main cable. This spring 
works only in case of — of the cable, or when 
the cage is at rest. e tension on the cable is 
sufficient to release the wedge from the cable and 
liberate it. To complete this safety system the in- 
ventor has added an ee ee for preventing 
overwinding, this consists of two parts, one which 
serves as an intermediate between the main cable 
and the safety arrangement, which we have described, 
and is formed of two bolts oo kept closed by the 
action of the s r, acting on the levers g ¢, which 
are articulated th the bolts; when these are 
closed they connect the rod /, and the fork ss, the 
other part of the a tus is securely attached to 
the staging beneath the head pulleys; it is an in- 
verted cone of cast steel w, strengthened by ribs 
formed around. If by chance the cage is over- 
wound, the ends of the levers ¢¢q bearing against 
the inner side of the cone a, throw out-the bolts oo, 
and the cage is released from the main rope, but the 
safety apparatus acts immediately, and cage is 
stopped at once. A large number of experiments have 
been made at Bernisart withthe Cousinapparatus, and 
all with the most satisfactory results; amongst these 
We may mention the following made before. Messrs. 
Dréville and Déspré, engineers to the Anzin Com- 
pany The cage weighing 2640 lb., and loaded with 
600 Ib., was lowered with a speed of 30 ft. a second, 
the sudden separation of the cage and the cable was 
effected ata depth’ of about '200 ft: from the surface 
by means of a catch worked from the surface of the 
und, it was found thatthe counterweights P, p', p?, 
c., were only lifted 13 ft., and after’a very slight 
oscillation they became perfectly balanced. 
The Anzin Company has ‘established at Port 
Denain a new system of loading coals, represented 
‘a thodel one-fifth full size, whith is‘placed on the 
platform of their éxhibit, This s¥stem consists 
a cradle which can receive and tip laterally by 


oO 
the actio& of sb be n of 10 tons. « To effect 
this the axis St ion' of thé’platform iseceentrie, 
so that by the’ Lae ay action "of a bolt the wagon 
is tipped by ‘iteelf:’ In order to “balance ’ the 
load, the homent of which increases according to 


the angle of inclination, the platform is connected 
on the side opposite to the y to a series of 
graduated counterweights, which are lifted succes- 
sively as the weight to be balanced increases ; when 
the wagon is tipped to an angle of about 35 deg. the 


side doors are ed, and the coal is discharged into 
a hopper pl between the tip and the boat; a 
pow brake locked by a detent then holds‘the 


wagon in the inclined ‘position ; as soon as the latter 
is empty the brake is released gradually and the 

tform returfis to ité normal position. hopper 
receiving the coal hasa capacity of }0 tons, and is ex- 
tended into the boat by means of a shoot, which can 
be set at any desired angle. The flow of the coal 
is regulated at will by means of a sluice placed at 
the bottom of the hopper, by this means the delivery 
takes place only in such small quantities as to pre- 
vent breakage. The tipping’ apparatus at 
Denain 23 ft: 9 in. above the water level, an 
élevation which allows of sefficient capacity and in- 
clination being given to the hopper. In the model, 
on account of want of space, both hopper and shoot 
are shortened. 

The wagons will be led on to the platform by 
means of an inclined plane, the maximum slope of 
which does not exceed 1 in 50, when the works are 
completed ; the service will, therefore, be ‘ormed 

locomdtives. ‘The entire operation will require 
about five minutes per wagon, so that in an hour 
12 to 15 wagons can be dis¢harged and a boat of 
from 250 to 270 tons loaded. 

The company adds ‘to its exhibit some specimens 
of coke and briquettes, the products of important 
works established in several points on the concession 
for the treatment of coal dust, and the preparation 
of which has involved the expenditure of 200,000/. 
in works and first establizhment. The manufacture 
of coke is divided among four large works possess- 
ing 845 groups of ovens as follows: 


Coke ovens at St. Waast 235 

on pe velny ove 100 

» > Enclos 260 

» y Denain-Turenne 150 

” ” vee one oe 100 
Each of these works AP otro with a coniplete 
plant’ for g and breaking the coal. 


ran 
@ total production of these 845 ovens is dbout 
300,000 tons per annum. 

is situated at St. Waast, 


The briquette f 
and comprises four hydraulic presses on the Re- 
eton presses ; these 


vollier system, and two Mi 








together can produce 520 tons of briquettes in 
24 hours, or more than 150,000 dons of beiquetied 
in the year of 300 working days. 

The railway system of the company may now be 
noticed. All ‘the shafts and establishments are con- 
nected by a system of railway and branches; these 
connect on the one side the Northern of France and 
the Belgian State Railways, and on the other with 
the canalised system of Scheldt which traverses 
the southern portion of the concession. This rail- 
way system is not only for mineral butfor passsenger 
traffic, and is owned under a concession for 99 years. 
It has a length of about 24 miles between Somain 
where it ane the northern, and Péruwelz, a station 
on the Belgian State Railway. The section between 
Anzin and Péruwelz was only opened for traffic in 
August, 1874. The section between Anzin and 
Denain was completed in 1835, and was the first 
line of normal gauge worked by locomotives in 
France ; their engines were constructed in the com- 
pany's workshops. There has been spent on the 

uilding of the line 574,000/. The rolling stock 
consists of 31 engines of different types of which 
2l are in daily use; 758 passengar carriages and 
1682 wagons, of which 836, with 3, 4, or 6 tanks are 
arranged for unloading by means of cranes; 51] are 
10-ton coal wagons and 335 are coke trucks, cattle 
wagons, platform cars, &c. The company own at 
St. Waast locomotive repair shops, where they 
also construct all rolling stock, from the coal wagons 
to the first-class ) en engy ord carriages. _ ‘These shops 
aw thirty fitters, nine smiths, eight boiler- 
makers, twelve carpenters, pattern makers, &c., two 
upholsterers, and five painters. All the different 
shafts are connected by means of branches to the 
main line; their total length is about 25 miles. 
The main line from Anzin to Péruwelz has upon it 
fifteen stations, including the termini.” The 
Péruwelz depét is a joint station with the Belgian 
State lines; four others, Fresnes, Bruai, Valen- 
ciennes, and Somain, are in communication with the 
Northern Railway. The average monthly results of 
working are about as follows : 
—we 

ns baggage 
61 tons of express baggage. 
32 tons of general merchandise, not including the 
company’s own traffic. 

The railway staff includes 24 drivers, 67 firemen, 
21 inspectors, 10 greasers, and 14 miscellaneous 
workmen. The staff of management employs 45 
employés and 481 clerks and other officials, and 
there are besides 98 permanent way labourers and 
inspectors. 








LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. X. 
SWEDEN. 

SWEDEN is represented at the Paris Exhibition by 
two locomotives, one being a six-coupled tank en- 

ine for a line of 2 ft. llin. gauge on the island of 
Gothland, while the other is a locomotive with 
tender for the normal gauge. Of the former engine, 
which wasconstructed by Messrs. Nydqvist and Holm, 
of Trollhatten, we this week give engravings on 
page 393. 

As will be seen from our engravi the engine 
has outside cylinders and outside vive gear, the 
latter being of the Allan straight-link type. The 
cylinders are 1lin, in diameter, and the stroke is 
1 ft. 4in., while the diameter of the wheels—which 
are all coupled —is 3 ft. 83 in., the tractive force thus 


118 x 16 _ 49.6 1b, for each pound of effective 


being 





pressure per square inch on the piston. The work- 
ing pressure of steam is 142 1b. per square inch, and 
with an admission of 70 per cent. in the cylinders 
the engine would thus be able to exert a pull of 
about two tons. The weight of the engine empty 
is 12 tons 7 cwt., and 15 tons 11 cwt. in full working 
order, and the weight is thus well proportioned to 
the cylinder power, 

The cylinders aré 4 ft. 3.7 in. apart laterally from 
centre to centre, and the valve chests’ are placed 
above them, the centre line of the ports bein 
0.63 tide the centre line of each cylinder, Each 


the centre line of its dylinder, or 3.68 in. outside the 
‘centre line ‘of thé ‘porté<to which it belongs, the 
valve by a‘cireular frame formed on the 
inniérside of the’ spindle;»as shown iu the plan on 
393. This arrangemen 
to get the valve spindle nearly in a line with 
the centre line of the valve motion, and as the 





ve Gpifidls, ‘on’ theother hand, is 4.25 in. outside | - 


thas been adopted in | °''« 


spindle is well guided by glands at both ends we 
do not think that in a small engine like that we are 
describing the arrangement is at all objectiona ble, 
while it certainly } well. externally, “The ports 
are 8in. long, while the:steam ports are 0.87.in., and 
the exhaust ports 2:24 in. wide., The bars:are the 
same width as the steam ports and the valves have 
0.12in. inside and 0.53 in. outside lap; and. 3.6in. 
travel in full gear. 

The connecting rod is 4 ft. 9 in. long between 
centres and is of very neat design, the large end 
being of the pattern first introduced, we believe, by 
Krauss, of Munich, and since largely adopted. The 
coupling rods are fitted with cw brasses, and 
the principal dimensions of the connecting and 
coupling rods are as follows : 


in. 
Depth of connecting rod at large end 2.9 
a pee small end 2.24 
Thickness 2” ie ia - 1.26 
Diameter of connecting rod bearing on 
crank-pin ... ioe “8 eas Se 2.99 
Length of connecting rod bearing on 
crankpin ... a Ke pes oes 3.27 
Diameter of coupling rod bearing on driv- 
ing crank-pin on i ove aa 3.23 
Length of coupling rod bearing on driving 
Sitectecinmingiintal, | 
coup on - 
eo ey trailing crank-pins _... wel 2.13 
Depth of coupling rods_... 2.52 
Thickness “ oil 1.00 


The eccentrics are of cast iron mounted on a 
return crank as shown, while the eccentric straps 
are of wrought iron, and bushed with gun-metal. 
The crossheads are of a very neat pattern, and the 
blocks are 9 in. long, and work on guides 3 in. wide, 
the bearing surface of each block being thus 27 
square inches. As will be seen from the dimensions 
we have given the bearing surfaces are all ample. 
The frame plates are § in. thick by 16$ in. deep 
between the leading and driving axles and 13 in. 
deep between the driving and trailing axles. The 
transverse distance between frames is 2 ft. 5% in. 
The cylinders are not fitted into the frames, but 
bolted only. At the trailin . end the frames are 
well connected transversely, but elswhere the trans- 
verse connexions are somewhat light. The axle-box 
guides are of cast iron, rivetted to the frames, and 
they are of good width; they are not fitted with 
adjusting wedges. The axle-boxes are also of cast- 
iron. The axle bearings are all of the same size, 
namely, 44 in. in diameter 'by 6 in. long, the trans- 
verse distance between their centres being 2 ft. 2§ in. 
The leading buffer beam is' of wood with an iron 
plate on each side, the — buffer beam is an iron 

late only. There are no side buffers, the engine 

ing fitted with a combined central coupling and 
buffer as shown, a volute spring being employed at 
the trailing, and an india-rubber spring at the 
leading end. 

The total wheel base of the engine is 10 ft., the 
distance between the leading and driving wheels 
being 4 ft. 6 in., and that between the driving and 
trailing wheels 5 ft,6in. The leading and driving 
springs are placed above the axle-boxes, and are 
coupled by compensating beams with slightly un- 
equal arms, while at the trailing end the engine is 
carried on a transverse spring, so that it is virtually 


supported on three points. e have already stated 
that the weight of the mp oe in working order is 
15 tons 1] cwt., and the distribution of this weight 


is exceedingly good, it being as follows : 
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On leading wheeels «.. . 

” driving ” one re 5 4 0 

»» traili oh 5 8 2 
; 15 11 0 
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The boiler has a firebox casing of the Belpaire 
pattern, as shown in our engravings, and its principal 
dimensions are as follows : 





ft. in. 
Diameter of barrel inside... 2 
Thickness of barrel plates... ag 0 04 
Le of firebox casing, outside 3 9 
Width ,, » atbottom .. 2 45 
: ” ” at centre line 
ee i: 13a es as eet, DOD 
sat finsbon, ining at bottom of 
* Total tof firebox inside 8 ati 810 
“sib Miter esd oacciey odeaio@r (ic: 
‘Height of' crown of; firebdx casing above: « if 
fide eas of Sieolos eee BY 
a eee f fimbos tis 
D , eoe Be em 7 “- eee 5 
Thickness of sthokebod tube.plate:' «.. 0 07%) 
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capacity of 365 gallons, the boiler being f 
.. jectors placed on the top 
Sanker is at the rear of the foot-plate and will 
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. length, this dome containing the hag one’ which is 
8 mln gridiron valve. The gene’ rtions of 
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Number of tubes one wee eee 126 ft. in 
Length ii - a oe f 298 
Diameter _,; outside ... le 0 lf 
nd of chimney inside 0 e 
sq. ft. 
Heating surface : Firebox ws oy 44.7 
Tubes (outside) .. 418.2 
—_ “i, 
Flue area through tubes ... oe 1.4 
‘~, Ratio of firegrate surface to total heat. %)<//*, 
pe tery = Bien preg eke ee 
Dalit of sicteonal see three tober te” rr 
-« firegrate aren~ ,,. mee eee 7 
« Ratio .of sectional area of eee ees Pi 


° 
‘ 


WROR 400. sk pRy et SS! aed Ty 
pressure of boiler, 142 Ib. per : 


- square inch, oe YS 
barrel carries a dome’at the.middle of its 


a 
the boiler are, as will be.seen, very go 
The water is carried in wing tanks hayit ‘em, 
in- 
of the tanks. The coal 
carry 6 cwt. of coal. The foot-plate is protected by 
a neat.cab, as shown. The engine has a brake ap- 
lied to all the wheels, and it is provided with sand 
xes delivering sand in front of the driving wheels 
and fitted with sand valves worked from the foot- 
plate. Altogether the whole design of ‘the engine 
is very neat and good, and the workmanship very 
creditable to the makers. We may add that the 
line on which the engine is to run—and which was 
lately opened by the Ring of Sweden in person—is 
laid with rails weighing 30 1b. per yard, and it has 
only cost, including rolling stock, 2000/, per mile. 





ELECTRO-DYNAMIC ILLUSTRATION. 
Every one is familiar with the old but very 
beautiful method of illustrating the direction of the 
lines of magnetic force around a magnet and be- 
tween its poles by sprinkling upon a card, or other 
smooth surface placed above it, iron filings, which, 
arranging themselves in patterns corresponding to 
the lines of equi-potential magnetic activity, Yann 
a graphic illustration of the forces at work in what 
is known as a magnetic field. The first person who 
employed iron filings for this.purpose was the cele- 
brated Dr. Gilbert, who waddeha his experiments in 
his book ‘De Magnete,”* which was published in 
Lag og 1600, and which plays so important a part 
in the historical literature of electrical and magnetic 
research. Inthe year 1756, Musschenbroek made 
use of filings to form magnetic figures for the pur- 
pose of investigating the distribution of magnetism 
in bars, plates, rings, and other forms, while later 
on Roget, Playfair, and Leslie employed them in ex- 
periments upon simple magnets, the former being 
the first to illustrate by means of the figures so 
formed the repulsion between similar etic poles 
and the attraction between poles of a different sign. 
It was Sir Humphry Davy, however, who dis- 
covered that iron filings were attr by a wire 
through which a voltaic current was being trans- 
mitted, and his great successor Faraday obtained 
some of the forms which we illustrate hereafter, and 
pointed out the importance of this method of inves- 
tigation. He also suceeded in forming permanent 
records of the figures first by fixing them by means 
of gum to the card on which they were formed and 
then pressing them upona sheet of paper moistened 
with a solution of potassium ferrocyanide (or what 
was at that time known as yellow prussiate of 
potash). Wherever the iron touched the paper so 
pared decomposition took place, Prussian blue 
ing formed, and by this means he was able to 
obtain permanent reproductions of the filing figures 
pera in Prussian blue upon a white. ground. 
ore recently Professor Guthrie made a series of 
experiments upon magnetic fi , two of which are 
figared in his book upon « Magnetian and. Elec- 
tricity.”{ In the United States: Professor Mayer, 
of New Jersey, fixed some of the magnetic figures 
upon glass with a solution of shellac, by which means 
he was enabled to project them upon a screen, and 
to obtain copies of them by photography, 





* “De , M oe ue Corporibus, et de Magno 
Magnete Tellure Physiologia ova.”’ London, folio, 1600. 
F ’s ‘* Experimental Researches,’’ vol. iii. 


‘* Magnetism and Electricity’? by Frederick Guthrie, 
F.R.S.,. Professor of Physics at the Royal School of Mines. 
London : ‘William Collins, Sons, and Co., page 254. 


| transparent hard coating is given to the 





Taking up the subject where others had left it, 
Dr. Silvanus P. Thompson, Professor of Experi- 
mental Physics in University College, Bristol, has, 
during the last two years, elaborated this method 
of magnetic and electro-dynamical in tion to 
so remarkable a degree that he may be to have 
introduced a new branch of electrical research. The 


subject was first. brought.by Dr. .T. before 
the Physical Society of London in. February last, 
and. a communication was made by him 


,| to the’same society in the month of June, when 
‘}some of. the figures. with which the articlé is’ 


illustrated were projected upon the sereen,; At the! 
meeting of the British Association which was held 
at Dublin in August last, ‘Professor, Thompson 
New Magnetic. "* which was 
illustrated by.a very i ic. 
electro-dynamic figures: upon glass.for use in a 
projection lantern, as. well-as a number of photo-. 
graphs from them and from others of a similar 
nature. These figures, some of which we now re- 
produce, illustrate in a very beautiful manner not 
only lines of magnetic force and the mutual attrac- 
tions and repuisions of voltaic currents passing 
within what may be called. ‘electro-dynami 
range” of one another, but also the phenomena of 
electro-magnetic:rotation and the forces at work in 
the action of such physical instruments as galvano- 
meters Gadiading, of course, all needle telegraph 
instruments) an ters.. Since. that time 
Dr. Thompson has still further elaborated the 
system so that he is enabled by it to demonstrate 
and illustrate nearly all the laws of etism and 
electro-dynamics. The method which he adopts is 
to coat plates of about 3} in. 
solution of gum ic, in which a small. proportion 
of gélatine is dissolved to prevent the film cracking 
off-in flakes ; when this is dry a ag ange (Rape aren 
glass plate. 

The wires or magnets haying been: placed below, 
finely sifted filings of wrought iron are dusted over 
the plate from a muslin. bag, the plate being gently 
tapped with a light glass rod until the figures are 
formed. A gentle stream; of steam from a small 
boiler is then directed on to the plate by a flexible 
tube, the effect of which is to soften the gum into 
which the filings sink without being displaced, and 
are found to be firmly adhered to the glass when 
the plate is dry. ,A glass cover-plate upon which 
the positions of wires, poles, magnets, &c,,. are 
marked by means of opaque paint or black paper, is 
then fastened round its edges to the plate carrying 
the figure, and can then be photographed either as 
a transparent plate for projection on the screen, or 
as a negative for printing upon paper. 

If the end of asmall bar magnet be placed below 
a card or a ye of glass, a filing figure formed 
around it would consist of radiating lines constituting 
a star, of which the end of the magnet would be the 
centre, and this. would be the same, whichever pole 
were ted to the under side of the plate, but if 
the end of a second magnet. be placed against the 
plate within the magnetic field of the first, that is to 
say, so. that the magnetic fields of both magnets 


would overlap, the filing figure becomes greatly | p 


changed. If the pole of thesecond magnet be of the 
pene onl as the first, mutual repulsion will ensue ; 
this will be shown by the lines. which radiate from 
the one magnet turning away from as if avoiding 
those from the other, and the effect will be to form 
a sort of epee: Smig ee ‘of the wn nap the 
oles, none @ lines, . the one pole escing 
vith or running) across He ay esey 0 the other. 
But if an opposite pole be substituted for that of 
similar polarity, attraction will take place which will 
be illustrated by the running together of the lines of 
force radiating from both. magnets, so as to form 
between them a bundle of elliptic loops connecting 
the one pole with the other. instead of placing 
the end of a magnet against the glass, whereby lines 
of _ wm “ formed, 2 be ve" 
through the and a wire. be-passed in a di 
rection: eval to its surface, through which a 
strong voltaic current is passing, the lines of force 
instead of radiating from a centre will be found to 
consist of more or less concentric circles of which the 
wire is the centre ; this effect is illustrated in Fig. 1. 
Were it not for the necessary imperfection of the 
penenns by which they are formed these circles would 
perfectly circular and perfectly concentric, and 
the distances between any circle and its nearest 
neighbour would be proportional to the squares of 





* See ENGINEERING, page 240 ante. 


uare with a | perpendi 


their distances from the central wire. The circles 


would, in fact, illustrate a section a series 


through 
of equipotential surfacesdescribed about anelectrified 





Fie, 1. - 
point-in space. Fig. 2 on the next page is formed-by 
sprinkling iron filings upon a plate below which there 
is a wire conveying an electric current in a direction 


a to the plane of the plate. In this the 
ings arrange themselves ina series of t lines 
cular to the direction of the wire and at 
equal distances from one arother and may be looked 
upon as a number of repetitions. of Fig. 1, omg 
upon the wire at equal distances apart and looked a' 
edgeways. 

ig. 8 represents the effect of a crossed loop or 
large ‘‘kink” formed in the wire. This figure 
illustrates very well the mutual attraction of two 
currents flowing in opposite. directions, as well as 
the corresponding repulsion of currents whose 
direction is the same, and it also exhibits the electro. 
magnetic effect within one turn of a helix, peed 
which a voltaic current is passing; in that case 
lines of magnetic force would be perpendicular to 
the plane of the and the filings under their 
influence could only form themselves (as far as the 
plate will allow them) into lines perpendicular to 
the plane of the paper, and therefore seen, for 
from above they appear simply ds isolated dots or 
points, 


Fig. 4 shows the effect of two currents crossing one . 


another at right angles; here again mutual attrac. 
tion and repulsion are well illustrated, loops being 
formed in one pair of corners, and brushes in the 
other pair, showing at the same time a tendency of 
the two currents to set perallal. These attractions and 
repulsions are beautifully shown in Figs. 5 and 6, 
in which the two white dots represent 8 passing 
through the glass in a direction cular 
to its plane, and through which voltaic currents are 


In op) th 
other down, while in Fig. 6 both currents are 

in the same Srection. have rich 
as illustrating Faraday’s conceptions of the 

action of lines, of force, which were (1) that lines 
of force have a tendency to. ‘shorten’ 
(2) that when lines of force..meet one another 
en, a om either attract wae oregon, or else 
they repel and part, ing as. 

or “like”; and (3) that when like: lines of force 
run parallel to one. another, they are mu re- 
pelled., ‘The first of these phenomena is well shown 
in Fig.:5, the annular lines of force around 

the wires have a tendency to run ‘into 


roundi ie: SA se DPC a 
ed | round ‘the two wires, while in ye lt 


pulsion takes place, brushes. being 
them, 


Fig. 7 represents ‘not only the lines of force 
radiating from a magnet (shown as a small black 
square) and the concentric rings formed around a 
“oe, but is Slaten ton the arene nga the oo 

as u the other when brought into proximity, 
Here the lines of force show the tendency. of — 
electric current to rotate round the pole of a magnet, 





bands around the wire attracting and coalescin 
the one side, and mutually pines Fo on the other. 
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Fig. 8 is an exceedingly interesting electro-dynamical 
figure in which the influence of an electric current 
upon a magnetic needle, free to rotate about its 
centre, is beautifully illustrated. In this figure the 
forces pulling the needle round may almost be seen 
at work, and the physical action of the lines of force 
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brought into play in the action of the galvanometer 
and of similar instruments is well illustrated. Dr. 
Thompson has still further elaborated this experi- 
ment 7 passing the wire conveying the current 
over the needle and down through a hole at the 
opposite end, with greatly increased effect; the 

cing lines of force are repeated at the oppo- 
site end and on the opposite side of the needle, 


forming a couple tending to turn the needle about 
its centre. 

The experiment of which Fig. 9 is a diagram, was 
designed to illustrate the lines of electro-dynamic 
and magnetic force brought into play in the induc- 
tion of magnetism in an iron bar when an electric 
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current is sent through a wire coiled round it. It 
represents a small electro-magnet showing four 
turns of its coil. In the actual experiment the bar 
was a strip of ferrotype iron, and the wire carrying 
the current was threaded through the eight holes, 
four being on one side of the bar and four on the 
other. 

One of the most beautiful results of Professor 
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pson’s experiments is shown in Fig. 10, and 
illustrates at a glance the phenomena of the rota- 
tion of a magnetic pole round itself under the in- 
fluence of a voltaic current. We have seen that 
the lines of force around the pole of a magnet 
are simply radial straight lines forming the 
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figure of a star of which the pole is the centre, 
and that lines around a current are, as shown in 
Fig. 1, of the nature of concentric circles. If now 
these two influences be combined, if a current of 
electricity be sent vertically upward through a 
magnet, what would be the effect upon the lines of 


force erated around the int of junction of 
the suit and the wire? e filing iene solves 
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figures, some of which are of the greatest possible 
interest, illastrating as they do the actions of the 
various magneto dynamo-electric machines, as 
well as electro:magnetic motors and the theories of 
different physical instruments which depend for 
their action upon electro-dynamic currents or upon 
magnetism. Want of space prevents us from re- 
producing more of these beautiful figures in the 
present notice, but we shall hope to return to this 
subject on a fature occasion. 





THE AVONMOUTH DOCK. 

Ar the meeting of the Institution of Civil Engineers, held 
on Tuesday, November 12, Mr. W. H. Barlow, F.R.S., 
vice-president, in the chair, the first read was on 
The Avonmouth Dock,’ by Mr. J. B. Mackenzie, M 


Inst. C.E. 
Bristol at an éarly period of history was one of the chief 
shipping ports in the ki m. Down to the era of ocean 


rtance to 
to a com- 


second in im 
mently declin 
a described various 
rs for the improvement of the 
port from the time of to the year 1860, of which 
only one Jessop had been carried out. In 1864, Mr. 
Brunlees oe promieas Inst. C.E., recommended a scheme 
for a dock at the mouth of the Avon, which had been pre- 
viously su . It was undertaken by the Bristol Port 
and C Dock Company in 1868, and was completed in 
1877. The dock was on the Gloucestershire side of the 
Avon ; from the anchorage of King-road in the Bristol 
Channel to the entrance lock, the distance was only 
1000 yards. The entrance channel from the Avon to the 
lok was about 35 yards in length by an average width of 
70 yards, with a depth at high water of equinoctial spring 
tides of 44 ft , and of 4 ft. at ordinary spring tides. The 
dock was 1100it in length, and 500ft. in width, giving a 
water area of about 16 acres, and a length of quay wall of 
8200ft. The south end was not protected by a wall, but 
was finistied off with a slope of 2} te 1. The range of an 
ordinary spring tide was 39 ft , while that of an ordinary 
neap tide wax 19 ft. A special feature of the tides was the 
quantity of mud which the water held in suspension. The 
complete silting up of the old entrance of the Avon a few 
years ego, and the opening of the present Swash Way, was 
a striking e le of mud settlement and accumulation. 
A temporary em ment, to exclude the tide during the 
construction of the’ works, was made by tipping silt ex- 
cavated from the dock over the ground. A wooden truss 
+ Tee to wey ew phd the outey a : was 

ing removed. It isfactory ; and the leakage 
from the tide was ar under by a small force pump. 
The mouth of the lock a wing wall on each side, ex- 
tending about 159 ft. beyond the roundheads, and diverg- 
ing from a line with, and 100ft. distant from, the 
centre line of the lock; at an angle of 11 deg. 30 min. 
Rubble masonry faced with rough ashlar was employed. 
The walls were 49 ft. in height from the top of the joie 
to the coping, 23ft. Gin. wide at the base, and 7 ft. wide 
at the top. @ face was battered to a radius of 150 ft., 
and the back had two steps 18in. and two 12in. wide. 
The footings were also of rubble masonry, and rested on 
sand ; the inverts were of brick. The clear length between 
the inner and the outer gates was 454 ft. This length was 
divided by pair of gates into two locks, the inner one 
being about 50 ft. longer than the outer one. The founda- 
tions of the lock were laid upon a bed of fine grey sand 
underlying clay at an almost uniform level, and at a depth 
of about 6 ft. under low water of equinoctial spring tides. 
The frequent occurrence of aa be this sand was a source 
of some'trouble and difficulty. The apron infront of the 
lock was a mass of lime concrete, mixed with blocks of 
stone of 2 tons to 3 tons weight, and surrounded by walls 
of Portland cement concrete. ‘The lock gates consisted of 
oak heel and mitre posts, except the outer pair of gates 
which were of heart, with ribs, intermediate posts, and 
walings of pitch pine and Memel. The gates were 2 ft. 8 in. 
thick at the heel and mitre i about 2ft. 11 in. 
thick at the centre of the leaf, exclusive of the walings. 
Tho back of the gates, when shut, formed a continuous 
arc of a cirele from one hollow quoin to another, the radius 
of which was 50ft. The ribs and intermediate posts of the 
w gates were differently ged to those of the 
mi and outer gates. The height of the dock wall was 
40 ft., and the depth of the foundations below the dock 
floor varied from 2 ft. Gin. to 19ft. The footings were of 
lime concrete, 22ft. Gin. in width, and were carried up 
2 ft. above the dock floor. From this level to the top, the 
wall was built of rubble masonry, faced with dressed stone. 
Two failures i of pate of the dock wall, caused by the wall 
slipping f and sinking, were then described, and 
the remedial measures pursued, also the modifications in- 
troduced in the subsequent work. The earthwork chiefly 
consisted of clay. Upwards of 1,750,000 cubic yards of 
material were shifted from the dock basin, , entrance 


the entrance, and discharged 
from barges, at a shallow part of the Bristol 
Channel, about three miles from the works. The average 
cost of the excavations, including a portion of the pumping 


steamers, it was acco 
the of London, but su! 
bordinate rank 


sul 
schemes by different 


expenses, was about 1s. 6d. per cubic . The ave 
_ for rubble masonry was about per cubic 
he Portland cement concrete consisted of one part of 
three parts of sand and gravel, and five 





THE INSTITUTION OF CIVIL ENGINEERS. 
To rue Eprror oF ENGINEERING. 

Srr,—As there seems to be a considerable amount of 
discussion as to the status of the various members of the 
Institution of Civil Engineers, it occurs to me that this 
might be made the occasion to put the Institution on a 
totally different footing. . 

It has often struck me as an anomaly that in a profession 
on the skill of which so many lives depend, that there should 
be no standard of efficiency for its members. As things 
exist at present a Laem | man may go through his pupilage 
without re troubled himself in the least to acquire a 
competent knowledge of his profession, and when he is out 
of his time his employer (who has received a large premium) 

ives him charge of work, taking care at the same time to 
ve a trustworthy clerk of works there (a very necessary 
recaution), and in course of time, with the assistance of 
his employer and influential friends, he is proposed, 
seconded, and finally elected a M.I.C.E.; he then obtains 


*| an important appointment, but as he has new works to 


design, he finds it absolutely necessary to employ a com- 
—_ assistant to design the work for him ; the assistant 

ving no influence, is compelled to do the drudgery of 
the profession, such as making the calculations, the design, 
and the drawings, his employer simply signing them, and 
of course taking all the credit. An instance of this cuckoo 
work appeared in a professional journal the other week, 
when re gentlemen each claimed to be the entire designer 
of a promenade pier. 

The profession of engineering seems to have gone through 
three stages ; the first was, when the engineer all the 
calculations, the design, and the drawings; the second 
was, when he made the calculations and gave sketches to the 
assistants, who did the mere mechanical work; the third 
was, when the assistant made the calculations, the design, 
and the drawings, the engineer simply signing and taking 
the credit of them—he being quite incompetent to design 
them himself. This is no ex rated case, as any person 
who has been long iu the profession must have observed. 
I once met a M.I.C.E., who could not read adrawing. As 
a remedy for this I would suggest that all candidates for 
membership should an examination. It need not be 
such a difficult one as the Irish county surveyorships, but 
let it be of a thoroughly practical nature on the particular 
branch the candidate has taken up. including, of course, 
the requisite theory necessary for designing work. They 
have already an examination for the engineers of the mer- 
cantile marine, which is ing stiffer every year, and why 
not for the Institution of Civil Engineers? 

I am, Sir, yours truly, :. 





To THE Eprror oF ENGINEERING. 

S1r,—I am glad to see that the so-called Institution 
‘* difficulty” is being ventilated in your columns, and that 
last week various correspondents gave their versions of 
the grievances of the Associate class, which have caused 
such excited discussions at the special meetings, and 
heartburnings throughout the profession. I agree wit 
few of the views exp’ , as whilst condemning the 
management, I do not desire revolution. 

In bringing forward a proposal to establish a Senior Mem- 
ber class, after the rejection within 18 months of a similar 
scheme for a Junior Member class, the Council has con- 
descended, to say the least of it, to a piece of s practice 
which fully deserved the rebuff it received at the last meet- 
ing. It may be a question of good taste whether its Mem- 
bers, upon being forced to admit this illegality of the 
manner in which they have for years treated the engineer- 
ing Associates, and at the a rejection of their 
various dodges for the purpose of creating a select class for 
themselves and their cma — game —_ = = 
more becoming to resi e posts of trust, con: 
them by the Cuspeuate Daly of the Institution, and which 
they have so grievously abused. 

It is quite a misrepresentation to say that the young 
engineers at nt Associates are orous to be trans- 
ferred into the Member class; on the contrary, those who 
do not feel as qualified, according to the proper inter- 
e existing bye-lays, are quite satisfied to 
tes until they are so; but there are many 
others who, like myself, have for years been practi their 
profession, = — and — the hy oe = civil 
engineers, and yet because they e “‘ clique”’ 
or use they will not beg as a favour the transfer 
which they feel entitled to as a right, remain in the Asso- 
ciate class for ever, whilst we see near relations and friends 
of the Members of Council rapidly passed from Students 
to Members as soon as they can show a hirsute excres- 
cence on their chins. 

This is the real grievance ; we meg fey = justice and 
nothing more, and we mean to have it. The duty which the 
Council have to fulfil is clearly expressed in . Fowler’s 
resolution, approved unanimously at a previous meeting. It 
is a simple thing’; let them do it fairly and straightforwardly 
without sub , or remember, there are such things as 
public indignation and elections at the end of the year. 

I remain, Sir, your obedient servant, 
An OLD AssociaTE. 


DIVISIBILITY OF THE ELECTRIC LIGHT. 
To THE EDITOR oF ENGINEERING. 

Srr,—If the difficulty of greatly dividing the electric 

light with economy lay, as Dr. Thompson suggests, in the 





. | resistance of the battery (or dynamo-electric machine), not 


many days would elapse before such division would be satis- 
factorily accomplished. I did not overlook the resistance 
of the battery, but knowing that this resistance might be 
assumed either + or small, I modified the statement of 
the problem so the loss resulting therefrom mi 


the same in the two cases su \ 
will refer to the next sentence in my letter to that whi 
he quotes, he will find, “ or to put it another way, he might 





h | whole. 





have divided his current into ten, and have passed each 
current through ten lamps in series ; the energy expended 
would then be the same as with a ry = lamp, and the total 
ight generated also the same, but divided over 100 arcs.’’ 
cst kan-ef ume esoeelinges be. Shonen. 

without loss of economy, . Thompson’s ap- 
plication of Joule’s wobineun law. We know that actu- 
ally there would be such loss, and there can be no doubt it 
is to be attributed to the fact that a smaller proportion of 
the energy localised in the arcs is sensible to the eye, the 
temperature of each being lower. My point may perhaps 
be better illustrated by supposing the light to be exhibited 
not by an electric arc, but by a platinum wire heated b: 
the current, the resistance of the lamp being maintain 
constant by shortening the wire, as its specific resistance 
is inc by rise of temperature. First, let there be 
one such lamp in the circuit of a given battery; it may be 
heated to brilliant whiteness, giving off rays of all the 
wave lengths to which the eye is sensitive. Second, let 
the current from the same battery be divided into three, 
and each third be passed through three rm in series, 
nine in all ; the wires may now be heated to dull redness, 
giving no blue rays at all, and a total of red rays perhaps 

t the single lamp of the first experiment. Third, 
let the current be divided into 10, each tenth passed through 
10 lamps, 100 lamps in all, the wires may be simply 
warmed, and give no light atall. But in the three cases 
the expenditure of energy in the battery is the same, and 
the total heat generated in the wire or sets of wires is the 
same ; the difference lies in the kind of heat. We should, 
a priori, expect somewhat the same with electric arcs, and 
— Abney’s experiments show that it is so. 

he results of Professor Ayrton and Perry are valuable 
and interesting, but it should be remarked that they can 
hardly be applied to the resistance of the arc from a 
dynamo-electric machine, nor yet to other lamps than that 
employed (Dubose’s). The resistance of the arc, when a 
Siemens machine and lamp is used, is stated to be not 
very different from 1 ohm ; in the battery experiments 
now cited it is from 12 to 30 ohms. 

J. HopKINsON. 


4, Westminster-chambers, November 9, 1878. 





To THE EpItoR OF ENGINEERING. 

Sr1r,—I saw lately in your columns a communication 
from Mr. S. Thompson on the loss of light that ensues 
from dividing the current. This arises from a misunder- 
standing of the circumstances. If two lamps are taken in 
parallel circuit, the resistance external to that of the 
source of electrical current is half of that obtained with one 
lamp in circuit, so that thus a greater quantity of current 
would be flowing in your circuit. But as it is necessary 
with dynamo-electrical machines to maintain the external 
resistance up to a certain quantity (depending on the in- 
ternal resistance of your dynamo machine) two parallel 
circuits of two lamps in each should be used, and half 
the current — through each circuit gives certainly 
only a quarter the light in each, but four quarters make a 
There is such a thing as conservation of energy in 
electricity if Mr. Thompson will consider. 


Woolwich, November 11, 1878. 


F. Jacos. 





To THE EDITOR OF ENGINEERING. 

Srr,—I have read the interesting correspondence in your 
last three issues between Dr. Thompson and Dr. Hopkin- 
son on the divisibility of the electric light. 

They differ very much in opinion as to the loss that 
arises through subdivision of the light. If Dr. Thompson 
be correct in his argument that an electric current capable 
of producing a single light equal to 1000 candles would, if 
divided into 10 lights, _ an aggregate of luminosity 
equal only to 100 candles, then it is needless to say the 
electric light cannot compete with gas where subdivision is 
necessary ; as it follows that if the single light were pro- 
duced at the same cost as the same illuminating power 
could be produced with gas, the cost when subdivided 
would be ten times more gas. If Dr. Hopkinson be 
right in his theory that the power—and therefore the 
cost—required to generate the electricity is only in propor- 
tion to the light given in the case instanced by Dr. 
Thompson, then there would be some chance of its success- 
ful competition with gas. 

I hope for the sake of}gas shareholders generally, many of 
whom may or may not be foolishly throwing away their 
property, also in the interest of the scientific and general 
public, that Dr. Thompson and Dr. Hopkinson will follow 
up their controversy, for upon the cost of subdivision of 
the electric light depends, in my opinion, the chance of its 
success or non-success in competition with gas. > De 


Sheffield, November 13, 1878. 


THE VENTILATION OF SEWERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The suggestion of ‘‘T. and K.” in your issue of 
November 8th, is undoubtedly a good one if it can be 
carried out in practice, and it possesses all the advantages 
they claim for it with several others which they do not 
mention. 

I have for several months past been working out the 
same idea and have made detailed calculations as to the 
quantities of air required and power necessary to obtain 
it, &c., for three or four systems of sewerage which are 
under my charge ; as far as the calculations go, the plan 
is perfectly feasible, and I am row carrying out an experi- 
ment on a small system of sewers to test its practical work- 
eal eecapemiamaian be in a position to publish the re- 
sults. 


Yours obediently, 
WALTER H. Guznyrz, 


ee 














Nov. 15, 1878.] 





ON THE EFFECT OF BRAKES UPON 
RAILWAY TRAINS.* 
|Szconp Parser. 4 
By Captain Doveias Gatton, C.B., Hon. D.C.L., 
F.B.S., ndon. 


(Concluded from page 387.) 

8. General Effect of the Application of the Brakes in 
retarding the Train as shown by the Strain on the 
Draw-Bar.—The application of pressure to the brake- 
block, and the friction thereby produced, causes an im- 
mediate strain on the draw-bar 
This is very clearly shown in 
20, and 21, which are all selected from cases where the ex- 
periments took place on ascending ients. It will be 
observed in these diagrams that the actual amount of 
friction iucreases with the pressure, up to a certain point ; 
and then, if the friction is not sufficient to stop the rotation 
of the wheel, the decrease in the coefficient of friction, 
arising from the time during which the surfaces are in con- 
tact, causes the actual friction to decrease; and the strain 
on the draw-bar regularly follows the line of this decreasing 
friction. If, on the other hand, the , pressure and conse- 

uent friction is sufficient to stop the rotation of the wheel, 
the strain un the draw-bar falls at once, on the rotation 
being checked, to a point corresponding with the diminished 
retardation resulting from the sliding of the wheel on the 
rail, as pees with the retardation caused by the friction 
of the brake-blocks on the wheel whilst the adhesion 
between wheel and rail acts freely to cause rotation. The 
strain thus shown was in some cases not much more than 
twice as great as the ordi tractive force previously 
shown to exist before the brake was applied. 

Were there no disturbing causes when the brakes are 
applied to the wheels, and where a uniform speed main- 
tained without skidding, the difference between the tractive 
force, or strain on the draw-bar exerted after, and that 
exerted before the application of the brakes, would be equal 
to the friction between the brake-blocks, and the wheels ; 
and thus the friction between the brake-blocks and the 
wheels is the measure of the retardation caused by the 
action of the brakes on the train. 

The next point to which attention may be directed in the 
diagrams is the following ; When the tion of the wheels 
has been arrested, the strain on the draw-bar, as oy 
observed, becomes much less than that which prevail 
whilst the wheels to which the brakes are applied continue 
to rotate; but when the pressure applied to the brake- 
blocks is removed, so that the wheels whose rotation had 
been arrested again begin to revolve, this release of the 
wheel, at the moment when it takes = rotation, oc- 
casions a sudden strain on the draw-bar; because the 
adhesion between the wheel and the rail then comes into 
operation, and holds the wheel so as to compel it to rotate. 

Thus in Diagram 15 the friction between the brake-blocks 
and the wheel, which determined the point of skidding, was 
about 1980 lb., equivalent to .19 of the weight on the 
wheels ; this is the mean value of the adhesion the 
wheel and the rail in the experiment in question. Now it 
will be seen that at the moment when the wheels were 
beginning to rotate, after the s+ a strain was 
brought on the draw-bar of from 1900 Ib. to 2000Ib. (or 
from .19 to .20 of the weight upon the wheels) in excess 
of the average strain which the draw-bar showed after 
the wheels had acquired the rotation due to the forward 
movement of the train. Thus the extra strain on the 
draw-bar due to the wheel again taking up its rotation 
was equal to the adhesion, in the experimentin question ; 
and this appears to be the case generally. 

4. Proportion which the Pressure applied to the Brake- 
Blocks should bear to the Weight on the Wheels at different 
Velocities.—The main practical advan to be derived 
from the information given by these experiments, as to the 
coefficient of friction between brake-blocks and wheels, is 
the assistance which they afford towards determining the 
degree of pressure which should be applied to the brake- 
blocks in order to produce the soquivel amount of retard- 
ation. 

It is the adhesion between the wheel and the rail which 
governs this question, and if the adhesion were alwa; 
uniform the rule would be very simple, but this is not t 


case. 

In the experiments which are under discussion, the ad- 
hesion appears to have been on an average about .24 to .25 of 
the weight, but it was sometimes below .19, and i 
higher than .25. Now it is clear that (1) the pressure 
which, if applied, would stop the rotation of the wheels 
when the ~ eed is low is muchj less than that which 
would stop the rotation when the adhesion is high; and 
(2) the higher the pressure which is applied, short of that 
which retards the rotation of the w , the greater is the 
Table IV. gir aqprecinataty the ion which 

‘able . gives approxima’ ion w 
the pressure to be applied to the rake blocks should 
bear to the weight upon the wheels to which the brakes 
are applied, with coefficients of adhesion between wheel 
rw varying from .30 to .15 of the weight on the 
wheels. 

Tt will be seen that, when the adhesion equals .30 of 
the weight, a pressure equal to 1.2 of the weight would skid 
the wheel at 7) miles per hour, whilst BS myo 
4.14 times the weight would be requi 0 
miles per hour. On the other hand. if the adhesion is only 
-15, the pressure requisite to skid the wheel would be only 
-60 of the by. ond at 7} miles per hour, and 2.08 of the 

: ‘the off Legh ‘a beaks depends the 

us the efficiency of a upon 
being proportioned to the and to the 
Fever | ine should be provided with a speed 
indicator, in order that the driver may know with certainty 
the speed at which he is travelling. 


ue Head before the Institution of Mechanical Engineers at 
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experimental van on ighton Railwa: 
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ling, at various speeds. ee We bt 


TaBLE [V.—Proportion of Brake Pressure to Weight. 




























































































Approximate Ratio of Total Pressure on 
Speed. Brake-Blocks to Total Weight on 
Wheels. 
Feet Mil roy of Ad. ; ; 
per 68 oO! - - of Ad- 5 
Second. ies. hesion, | hesion, | h tetra 
0.30. 0.25. 0.20, 0.15. 
ll 7 1.20 1,04 0.83 0.60 
22 16 1.41 1,18 0.94 0.70 
29 20 - 1 64 1.37 1,09 0.82 
44 30 183 1.538 1.22 0.92 
59 40 2.07 1.73 1,38 104 
3 50 2.48 2.07 1,65 1.24 
88 60 414 347 2.77 2.08 
TABLE V.—Stops of Van with Brakes on. 
¢| [2/4 le8 da 
rs) E & 
5 § 28 <4 
Date and Number of g . 13 "3 
Experiment. = a | 3 £ as |2&% 
: i i H 
Lie) a | 2 leaps 
July 24, No. 25 30 jLevel| 63 6.8 16 
July 24, No. 28 32 jLevel| 75 if 42 16 
July 25, No. 25 40 |Level| 84 9 4.5 .20 
= No 26 40 |Level| 85 9 4.5 .20 
August 22, No. 12 53 |Level| 145 | 12 4.6 21 
August 23, No. 10 52 |Level| 151 114 4.5 «19 
July 24, No. 21 60 |Level| 187 1ly 4.7 -21 
August 22, No. 7 60 |Level | 189 12 52 21 
TaBLE VI.— Weights of Train. 
Weight 
ee Watt. on Braked 
, tons. ct. qrs. | tons, ct. qrs. 
ple = Se : 
wheels 1018 0 
Engine Driving rm 1490] 1490 
Trailing ,, 910 0 910 0 
Tender 2213 0 2213 0 
| natty eagle” oe 1516 2 1516 2 
Carriages—Six composite 5611 3 6611 2 
Seven third-class .., «| 8412 8 8412 2 
Experimental van 912 0 912 0 
Total Westinghouse train 174 2 2 | 168 4 2 
Vacuum Train: 
Leading wheels 1210 0 
Engine { Driving ” ove = ove 14 0 0 14400 
Trailing ,, ove o-| 1215 0 1215 0 
Tender oo. ees wt ee oe oe i | 2% 4 «0 
Twovans ... eee pom be | 15616 2 1616 2 
‘Three com OO aed | 2 21 2241 
Seven oe = one} 6012 0 6012 0 
Experimental van an oo} 9123 0 912 0 
Total vacuum train ~| 17911 3 | 167 1 8 
TasuE VII.—Time expended in putting on Brakes. 
3 Vacuum Brake, hase s ~~ praempes 
#3 S 
+ cod 
u : 
et 
we idle, |! é d 
sala As |2 eal a |e 
sec. jsec. | sec, jpec.| Bec. | Bec. | BEC. | BEC. 
Ist 4/3 7 11 2 Ei 
in” | oopet ah | ob faa] de} ab] ap 
Mist | if 17 |3 |..| 8 5 





























* This coefficient is deduced from the formula f= 
—V” | where f=coefiicient of adhesion between wheel and 


2gt 
rail, V=initial velocity of train, l=distance run in coming 





to rest. The effect of gradients is neglected. 






































































































































acwwm Train.—First Day. 
; (Van next Engine.) 
ETS | 2 el By 
i i! ks : if sf Remarks, 
zw 2 i ate £ 8 g 
yards. |seconds. yards. 
1/ 4 211 rm rain. 
2) 8 154 14 i 130 74 ere 
3) 40 220 7 F 1200] 343 . 
4| 43 | 998 | 17 Level | 308 me 
5| 40 | 994 | 9 » | 206 * 
? 3s ' isa itl B iso] jin Broke coupling. 
Se cd a 
10| 503 | sa | a1 » Pa ~~. 
11] 35 162 14g | B 1200] 330 be 
12] 478 | 281 20 F 180] 311 “ 
13] 32° -|--186 1 F130} 332 $ 
14| 98 114 F 180]. 876 Me 
16 31 1386 4 F 180] 353 ” 
Vacuum Train, —Second Day. 
(Van in Middle of in.) 
$3. 
{8 BS 
5 Pies) 5 z £ 
4 49 eR a Broke coupling. 
| 6 distances in these 
7 experiment. were in- 
38 we ove accurate owing to 
29 | slow operation of re- 
30 | cording instrument. 
32| 
Vacuum Train.—Third Ewperiments 
nswuncie? 
|t a, 
Ee k 
7 | 563 | 308] 19 |Level| 974 
8 | 419] 193] 1 *. 280 
| ath us| ad) | ae 
11 | 574 | 356| 20° | 26 | ¢ Fine, very good rail, 
12 | 57 | 334] 19] | 256 
13 | 57 | 352| 2 | 5, 27 
14 | 53 | 312] 198] | 277 ditties 
16 85 198 | 22 | F130; 393 { on vehicle ee, at 
gine. 
Westinghouse Train— First Day. 
33. 
8 ks. 
Bilge] 3 i iE i 
18 | 43 | 180] 1 Level Dam 
19 | 30 | 114 13 a 816 £3 eer 
20 | 46 | 21/1 * 249 ” " 
21 | 37 | 140] 19 Mm 255 ” ” 
22 | 8 | 193] 11 R120 | 261 * ” 
24 | 56 | 3816/1 F130] 251 * ” 
25 | 35 | 182/12 | Level | 289 i rm 
% | 40 | 162/14 | R1200| 253 . io 
7 50 246 | 174 = 246 ” ” 
2 7 
41g | 171) 14 f =) Yous n ” 
29 85 123 | 12 F180; 251 ” ” 
30 | 28 88 | 10 F130 | 280 ° ” 
Westinghouse Train.—Second Day. 
advil) — 
Z Ee ro 4 Z z 
1 | 61.) 281 Level | 270| Fine. Greasy 
2 41 184 ist F 1200 373 ” “ 
8 48 215 Level 233 ” 
4 30 88 | FA 244 ” 
5 36 149} 1 " 287 ” 
6 | 50 | 264} 1 és 264 ” 
7 | 87% | 140 it én 248: " % 
8 | 56 | 834 |.208 vel 266 " 
9 56 299 | 19. ” 238 ” 
10 | 38 | 149] 134 3 267 n 
i 36 182°} 12 ” 254 " 
12 814 | 110} it ” 277 ” 
13 50 265} 1 B1200 | 255 | Good rail. 
14 40 159} 14 { mS v } 248 ” 
16 35 132 Tot F 269 ” 
16 a 96] 1 F130 | 227 ” 
18 404 | 23 ‘Level |» 285 ” 
19/| 59 | 878-| 225 * 971 " 
20 | 45° | 202] 15 ” 249 roe ws ae 
2 | 55 | 290] 19 = doa rail. é 
99 | 50 | 2461] 17 -| ‘Figo | y”  nodiagram, 
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Westinghouse Train—Third Day. 93.7 per cent. of the weight, and in the caseof the vacuum, | detached ; this was apparently caused by a want of suffi- 
Van weit ine.) ° 94.4 per cent. of the weight, was on the braked wheels. | cient play in the lever ste the Hardy cyli with 
es Engine. The weight of the engine and tender resting on braked | the brake. The experiments subsequent to the 
j l wheels was, in the case of the Westinghouse, 26.7 per cent., | fracture rest under a doubt, therefore, as to representing 

be $3. and in the case of the vacuum, 29.4 per cent., of the whole | truly the [termenee of the vacuum train. 
a | > a = 378 weight of the train. ‘ ; ’ On the following day the van was placed in the middle of 
3 esilai?7 = |32% Remarks e recording apparatus in the van was set in motion by | the train. In this case the first experiment was made with 
g $3) § ; 2 lees means of an electric connexion with the brake lever sepa <6 TA ais aor eee. There was a violent jerk, 
% |S 7] w o |=™ attached to the engine. The author had intended this to the draw-bar of the leading van was torn out, and the 
scsi z ‘ a __________ | come into operation at the first movement of the brake | train separatedfrom the engine. As the vacuum is not an 
lever ; but by the arrangement made the lever could move | automatic brake, the fracture caused the brakes to be taken 
1 | 43 | 228| 16 | R190 | gi5/}Demp_ and very | through two-thirds of its stroke before setting the apparatus | off the train ; the rapid and judicious action taken by those 

greasy rail : . - . p) y 
| Eleven carriages and | #2 motion ; so that, when the handle of the lever was moved | in charge of the engine prevented, however, any serious 
2 | 58 | 294| 18 | Level | 218 experimental van | Slowly, any action on the brakes which might take | collision between the engine and the train. 

57 oso | 17 190 let. slip from en- | place before this point had been reached would not be re- These fractures of em appear to have been due 
” | gine. corded. to the more powerful and immediate application of the 
eek ee oon eT Ce sabi The Westinghouse train was a train withdrawn from | brakes on the engine in these cases as compared with the 
traffic and run in practically the same condition as when | rate at which the brake-blocks came on at the rear of 
4 59 | 506 | 27¢ | F130 | 363 |) Very greasy rail. | running on the line, except that it was put in good order. | the train; the buffers were consequently driven home for a 
Se ae ik: oe 4) ee swith engine | The vacuum curvinges engine were altered from what | time, and then at the moment when the reaction of the 
ad ; had been their ition on the North-Eastern Railway by | buffer springs was commencing to have its effect, the 
brakes at the rear of the train also came into operation ; 








The rapidity of the stop much depends upon the rapidity 
with which the brakes are brought to bear on the ‘heels 
This is illustrated by Diagrams 22 and 23. In No. 22, the 
speed was 52 miles an hour; the pressure was brought on 
immediately, and the van was brought to rest in 151 yards, 


CAPTAIN 








the substitution of the Hardy cylinders for the Smit 
vacuum sack, and by alterations in the 
engine. On the ordinary 


in diameter, an 





ejector on the 
mger engines of the North- 
Eastern Railway the bottom nozzles of the ejector are 2 in. 
the top nozzles 2}in., and the steam pipe 
ljin. In the experimental engine one of the bottom 


thus a violent, and in the last-mentioned case a suc- 
—-, effort at separation occurred between the engine 


After this accident the experiments were continued with 
eleven carriages instead of twelve, the van being fifth in- 









GALTON’S EXPERIMENTS ON CONTINUOUS BRAKES. 
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SECONGS O 1 D 3 


Refe ener,—In diagrams Nes. 20 and 23, the thick full lines show the total friction of blocks (tangential force) ; the fine full line, the total pressure on blocks; the fine dotted line, the pall on drawbar; 
th» dot and dash line, the speed of the braked wheels, and the thick dotted line, the weight on the rear or unbraked wheels. Disgram No. 20 is fromthe Westinghouse automatic, and No, 23 from the 


va ‘uum brake, 














SECONOS 





Reference to Diagrams No. 24 and 25 showing Time required.to set Brakes on various Parts of Train. 
Line | brake block pressure on experimental van wheels when van placed as Ist carriage 
1 


” 
” 
3 
3: 

4 


” 
” 
” 


e friction ® ” ” 
” pressure ” ” 7th 
friction - ” o 

pan ressure pas ae 13th ,, 
riction ” ” 

” pressurs ” ’ 2ist , 


. 
Diagram No, 24 refers to the train with the vacuum brake, and No. 25 to that with the Westinghouse automatic brake. The speeds 


ments on the 2ist carriage when the trains were stationary. 


on a descending amp of 1in 176. In No. 23, the speed 
was about 51 miles an hour; the pressure, which was ap- 
plied gradually, was brought on after 14 second, and the 
stop took place in 215 yards on a level. It is thus abun- 
dantly clear that the rapidity with which the pressure can 
be applied to the wheels through the medium of the brake- 
blocks materially influences the rapidity of the stop. 

This points to the advantage ——— to move the 
brake-blocks with great rapidity from their position of in- 
action to that of contact with the wheel; because it is 
essential to provide that the brake-blocks, when out of use, 
shall be removed to a distance from the wheels sufficient to 
prevent the possibility of their d ing against the wheels, 
and thus causing re tion to the progress of the train. 
The question of the rapidity with which brakes can be 
applied in practice is thus one of much importance. 

brough the courtesy of the directors of the North-Eastern 
Railway, and their general manager, Mr. Tennant, the 
author was enabled to make some experiments upon two 
trains, one fitted with the Westinghus¢ brake, the other 
with the Smith-Hardy vacuum brake ; the object being to 
ascertain the rate at which the upon the brake- 
blocks is applied in practice to the wheels of a train, in four 


4. At a distance of 20 carriages from the engine 
he trains upon which these ex 
of the weights recorded in Table 








nozzles was 2} in. diameter, and the other 2in. in diameter, 
the top nozzles 2} in. in diameter and 2jin. respectively, 
and the steam pipe 2 in. inside diameter. The leverage was 
also much more powerful than that in use on the other 
passenger engines of the North-Eastern Railway, so that a 
very high pressure could be applied to the engine wheels. 
These alterations, it was stated, were made in order to 
place the train in the same condition as trains recently fitted 
up on other lines. 

It was intended that the brakes should be so arranged 
that each brake-block, when in a state of inaction, should 
be removed a full } in. from the surface of the wheel, so as 
to insure that there should be no draggiag. This condi- 
tion was fulfilled in the Westinghouse train, but in the 
vacuum train the blocks, except in two or three instances, 
were much closer, indeed often less than ¢in., and in some 
cases less than y; in. from the tyre of the wheel. The 
Westinghouse train, as well as the experimental van, was 
fitted with continuous draw-bars. The vacnum carriages 
had not continuous draw-bars. 

The experiments were commenced by Bows the van 
next the engine, and so ranning from York to Knares- 
borough ; the van was then turned and placed at the tail 
of the train on the return 


journey. 
After the racnum train had made six s eae So sas 
nex! engine, during the journey to ‘Kaaresboroag!, 
while making a stop ascending gradien‘ RY 


a on an 
a coupling hook broke in the leading van, next be 
experimental van. A fresh connexion was made, but it 
was found, on returning to York, that the vacuum linder 
on the tender, for working the engine brakes, feat Secome 





were about 50 miles per hour in each case except during the experi- 


stead of sixth from the engine. The brake lever was moved 
with caution ; the electrical connexion for starting the re- 
cording apparatas also acted irregularly, so that the dia- 
grams of these further experiments present great discre- 
pancies between themselves as to the rate at which the 
pressure came on. 

The author on this account obtained the permission of 
the North-Eastern Railway to repeat these experiments, 
and the renewed trials took place on the 18th October. On 
this occasion the recording apparatus was set in motion by 
the first movement of the brake lever. The experiments 
on the Westinghouse train were partly made by slipping 
the experimental van and eleven carriages, and allowing 
the slipped portion to come to rest by the automatic action 
of the brakes. The experiments on the vacuum train were 
a repetition of those of the second day; in the course of 
the ninth experiment the draw-bar of the second vehicle 
from the engine gave way. 

Diagrams 24 and 25 show the results obtained from the 
two first day’s experiments on the North-Eastern Railway as 
to the rates at which the ures and frictional re- 
sistances come into operation in each position of the van in 
the train ; and the accom: ing Table shows, as nearly 
as can be obtained from the di the time which was 
required after moving the brake-handle to set the brakes 
with various degrees of force in different parts of the train. 
The last experiment was made with a stationary train of 
twenty carriages, there being only twelve carriages avail- 
able on the experimental train. s 

The short time which has elapsed since the above ex- 
periments were made has not allowed the author to analyse 
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VERTICAL ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 398.) 
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the results fully for the present meeting. These experi- 
ments, however, give a fair pirat oa indication of 
the rate at which ‘the the pressure comes on, with these 
forms of brake, in different parts of a train. It was 
evident in the course of thse experiments that the dif. 
ference in the rapidity of application in the rear as com- 
pared with the front of the train. gives rio to erks and 
poe benggy, Sof stopping, if not to 
They clearly show (as do also the experi- 
mente alreedy mentioned on the Brighton Hail ) that 
the perfection of a brake would consist in its ication 
being San Moneonn cn oF! Bie Coes At A 
able VIII, page 395, gives the particulars stops 
On the fet the woather’ waa very rainy and diengres- 
wi was very rainy and - 
the weather the third 










ne pressure with which the brake-blocks are i 
to the wheels should be as high as possible, pie the 
ry ein aragy cause the wheels to be skidded and 
1 on the rails 

2. The rotation. of the wheel is arrested as soon as the 
friction between the brake-block and the wheel exceeds the 
adhesion between the wheel and the rail, and therefore 
the amount of pressure witch a outd be "applied to the 
wheel is a function of the ht which the wheels bring 

the rail. The value of this function varies with the 
eb ; hence with a high adhesion a greater press 
can be applied, and a greater measure of aieoatoe 
obtained, than with a low one. 
3. In practice and as a question of safety it is of the 
greatest importance that, in the case of a train travelling at 
a high rate of speed, that speed should be reduced as rapidly 
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fluence in the case of quick stops. 
6. The maximum pressure should be applied to the 
‘heres sagily en paniem and eathanly 6 parts of 
rain 


7. To prevent retardation from the dragging of the 
brake-blocks against the wheels when the brakes are not 
in use, care should be taken that the brake-blocks are kept 
well clear of the wheels (say, half an inch) when in a 
n. 
There are various mechanical questions connected with 
brakes, such as the desirability of automatic action, and 
 — anata, ae do not = ie the gene of 
e present inquiry ; special object of w was to ascer- 
tain by direct experiment the forces brought into action 
in applying the brake-blocks to the wheels. 
way companies, in idering what form of brake is 
best suited for ic, must, whilst they give full weight to 
mechani jitions discussed in this paper, also 
ascertain the durability and facilities for maintenance and 
sy) eae by the various systems. It is further clear 
from the present series of c- - that the universal 
application of continuous es will raise many questions 
as to the strength of doriginail stock now in use, much of 
whi inally to meet other conditions 


of traffic. 

In pasieding thie paper, the author would again 
apologise to the Institute for its incom character ; the 
fact being that the enormous mass of information which 
has been collected has entailed so much detailed study that 
he has only been able to bring before the meeting on this 
occasion the present very incomplete sketch. e ho 
on the next occasion to be able to complete his contribution 
on this important subject. 

He has to repeat his thanks to Mr. Westinghouse for 
the beautiful apparatus which he contrived, and for the 
very valuable assistance he has rendered in carrying out 
these experiments. 

He would further beg to tender his best thanks to the 
directors of the Brighton Railway Com » and to their 


eS 


able and Mr. ight, and their able 
locomotive superintendent, Mr. Stro: y, for their co- 
operation and ce in the inquiry, without which it 
could neither have been commenced nor ied out 


He has also to thank the directors of the North-Eastern 
Railway Company, and their able manager, Mr. Tennant, 
4 a co us assistance in elucidating this difficult 
subject. 
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Sxzeness Prer Company.—A meeting of the directors 
of Ob Eue Congeny use held on October 8, at Hildred 
be advertisement 
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TANGYE’S VERTICAL ENGINES AT THE 
PARIS EXHIBITION. 

Amone the engines shown at the Paris Exhibition by 
Messrs. Tangye Brothers is the six-horse power vertical, 
which we illustrate to-day on page 397. is engine is 
neatly and simply , substantial in its frame- 
work, and ample in its surfaces, all-important points in 
machines of its class. The bedplate, standards, and the 
lower cover of the cylinder, are all cast in one piece, the 
standard being of box section, the cylinder itself—8 in. 
diameter by 9 in. stroke—being bolted on above. It is 
cleaded and eased with sheet steel. The guide plates 
form part of the standards, the wearing surface allowed 
on each slipper being about 18.5 square inches. The 
wear is taken up by a screw adjustment on the piston- 
rod head, as shown. The upper end of the connecting 
rod has brasses adjustable by a cross wedge, the lower 
end being made in marine form; the body of the rod, 
which is of cast steel, has an »-section. The engine has 
a solid throw shaft with a journal 33 in. diameter by 
5g in. long on each side. The flywheel (which is 40 in. 
in diameter and 6 in. wide, turned bright) or pulley can 
be placed on either end of the shafts, as may be most 
convenient. The feed pump, which is bolted to the bed- 
plate, is worked by a separate eccentric; it has gun- 
metal valves. The high-speed governor, acting directly 
on an equilibrium valve, is arranged under Tangye’s 
well known patent. The intended speed of the engine is 
180 revolutions per minute. 





GRAVING DOCK AT TOULON. 

We publish this week one of a series of engravings 
illustrating the construction of a graving dock at Toulon 
dockyard. This dock, which presents many interesting 
and novel features, was designed and carried into 
execution by M. H. Hersent, to whose extensive works 
on the Danube and in Belgium we have already referred 
in our articles on civil engineering exhibits at Paris. 
Drawings and models of this dock were also exhibited, 
and a full description will appear with the remaining 
illustrations in the same series of articles. 
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NOTES FROM THE NORTH. 
Guascow, W: . 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
i uence of the 
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ck at Greenock.—Considerable progress 
ing made by the contractor for the new wet dock 
w is in course of formation at Garvel Park, Greenock. 
A steam navvy has been at work for some time, and it 
performs its work so well that a second one, and of 
size, is to be set in operation within the next few days. The 
material on which the navvy is at present working is stiff 
clay mixed with boulders, and yesterday it was found that 


the average | of time required for filling a wagon was 
about six aan dg including the time necessary for taking 
away a full wagon and bringing down an empty one. The 
contractor is erecting a brickworks on the ground near the 
shore, the clay to be used in making them being that which 
is found in the course of the excavation. Some four 
millions of bricks will be required for the dock alone. In 
some parts of the _ sandstone, overrun with whin- 
stone, has been laid bare, and dynamite is being used in 
blasting it away. Part of the material excavated is at 
present being laid down in an adjoining field, but hopes are 
entertained that such ¢€ it as LS not = in = —_ 
making o ions may be applied in the formation of a 
river SSPE the negotiations now in progress are satis- 
factorily concluded ; if not, it must be conveyed away in 
lighters, at great expense, to long. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Engineering Works at Buzton.—The Local Board of 
Buxton have several matters in hand which will en; the 
attention of their local engineers. In the first place it has 
been found that the River hwo a favourite resort of trout 

hers, is being contaminated by drainage and lead waters 
which are di ited in it. Efforts are being made for the 
remedying of this state of things. The Board, however, 
has resolved on a very serious step in the matter of local 
improvement. It has instructed its inspector to ‘‘ summon 
the first boy he catches causing an obstruction or annoyance 
to the —_— in the market.” It is a pity that some more 
of that pee my var have not been ca —_ The | 
Board intends obtaining early powers for the enlarging o! 
the reservoir which supplies the town. 

Drainage Engineering at Drifield.—The Driffield Local 
Board has taken some decisive steps with regard to a drain- 
age scheme in the town, which formed a subject of 
discussion during the last four years. Messrs. Oldham 
and Bonn, of Hull, are the engineers, and the Board has 
approved of the after certain alterations have been 
made in them. loan of 10,5501. has been granted by the 
Public Works Loan Commissioners, and the whole of this 
sum, it is expected, will be expended on the works during 
the present municipal year. 

A Novel Village.—Sanitary engineers, who are desirous 


of tracing effects from causes, might a visit to the 
Bolsover Registration district. ‘The’ district includes 

i with a population of about 3000 persons, and 
though modern appliances for drai are but little sought 
after, there has only been one d in the place within 
the last month, but there has been two births. This would 
be equivalent to a death rate of four per thousand, and a 
birth rate of eight per thousand. It appears that where 
nature is given a fair chance of disinfecting the air she can 
take care of her children without the use of chlorides and 
other re which are now i essential to 

y: 





Tue Worup’s Coat.—The coal production of the world 
for 1876 is estimated by Mr. Peclear, a German statist, 
315,351,833 tons. In this total Great Britain for 
149,476,769 tons; the United States, for 53,294 tons ; 
Germany, for 53,294,460 tons, the same as the United 
States; France, for 18,605,758 tons; Belgium, for 
15,767,591 tons ; Austria and 


Asia, for 4,587,240 tons aed oe ST et the ld te 4 
or ; wor. or 
5,504,019 tons. : 


UNDERGROUND TELEGRAPH WiRES.—The City i 
of Philadelphia have ordered the removal of i 
from the of that city, and a have 
made at the National Tube Works cKeesport, to 
duce a wire which can be laid oul onal 
but it A 5 Poy Geeaieaae 

it can aS as wire & 
telegraph wire is inserted in a 
sufficiently large to 
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MR. Sa EXPERIMENTS ON IRON AND MILD STEEL. .« 


(Hor Description, see Page 404.) 
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CONTINUOUS BRAKES. 

THE experiments on the action of railway brakes 
carried out during the past few months by Captain 
Douglas Galton and described by him in papers* 
read before the Institution of Mechanical Engineers 
at its last two meetings, have added in a most im- 
portant degree to our knowledge of the action of 
continuous brakes and of the requirements which 
such brakes ought to fulfil. indeed, to the 
admirable experimental me devised by Mr. 
Westinghouse, and to the liberality of the London, 
Brighton, and South Coast Railway ry od in 
fitting up a van with this tyre: and placing it 
at Captain Galton’s disposal, it has been rendered 
possible to collect a series of data which not only 
afford valuable information as to the ‘ormance 
of existing brakes, but also serve to indicate the 
modifications which are required to attain still 
better results in the future. 

Captain Galton’s earlier experiments—described 


a ie era nore etna Oe ae 
tion of Mechani ineers duri i in 
June last will be found poche 





pore of our last number, and its conclusion will be 
‘ound on $95 of our present issue. A on the 
same subject, read i Galton before the British 








in his first paper—were carried out on the London, 
Brighton, and South Coast line, where he had the 
valuable assistance of Mr. Stroudley, and they were 
confined principally to the determination of the 
coefficients of friction between the wheels and rail, 
and wheels and brake-blocks under different con- 
ditions, and of the amount of retardation which it 
was possible to secure under these conditions. These 
earlier experiments, we may add, were made on 
vehicles fitted with the bet om re brake only. 
The later experiments—described by Captain Galton 
in his second paper—comprised additions to his first 
series, and also comparative experiments on trains 
fitted with the Westinghouse automatic and Smith- 
Hardy vacuum brakes, the trains on which these 
latter trials were made having been placed at 
Captain Galton’s dis by the North-Eastern 
Railway Company. For the details of these various 
experiments we must refer our readers to Captain 
Galton’s papers, both of which we have published 
in ewtenso; our present purpose is to direct attention 
to some of the chief lessons which the experiments 
teach, And here we may remark that Captain 
Galton’s experiments may be regarded from two 
— namely, first as affording a number of 

ient facts having an important ing on the 
value of certain continuous brakes now before the 
public, and, second, as affording data for some ex- 
ceedingly interesting deductions as to the variation 
of frictional resistances under different conditions of 
speed and pressure. It is our intention in the 
present article to confine ourselves more Por gwen 
to the first aspect to which we have alluded, leaving 
the second for future consideration. 

An examination of the results recorded by Captain 
Galton will show three especially prominent facts, 
namely : First, the extreme value of promptitude in 
the application of a continuous brake throughout a 
train ; second, that the maximum retarding force is 
obtained when the wheels to which the brakes 
are applied are not skidded, but almost on the 
point of skidding; and, third, that the brake-block 
pressure re uired to ee apap skidding varies not 
only with the state of the rails, and consequent 
coefficient of friction between rails and wheels, 
but also with the speed, it being possible to advan- 
tageously apply at high speeds an amount of brake- 
block pressure which at low eds would pro- 
duce almost instant skidding. The first of the facts 
here stated is one on which we have ourselves 
constantly insisted when Fag of continuous 
brakes, and it is in fact one the importance of which 
is now generally admitted. Captain Galton’s ex- 

eriments, however, serve to corroborate strongly the 

eductions made from the results of previous trials, 
while they certainly show most clearly the striking 
degree in which the Westinghouse automatic brake 
ssesses this much desired promptitude of action. 
t must, in fact, be evident to every one who has 
carefully examined the results of the various trials 
of the Westinghouse automatic and the vacuum 
brakes which have now been made, that the more 
fully the actions of these brakes are anal the 
more strongly does the principle. employed by Mr. 
Westinghouse stand out as the correct one to be 
adopted, The Cogeme Nos, 24 and 25 of Captain 
Galton’s paper, which we give on page 396 of the 
present number, are very instructive on this point, 
and they deserve special comment. 

These diagrams refer to iments made on the 
two trains placed at Captain Galton’s di by 
the North- rn Railway Company, and, as ex- 
plained by the note beneath them, they show the 
times required to set the brakes on the lst, 7th, 
18th, and 21st carriage of each train, the one train 
being fitted with the Smith-Hardy vacuum brake 
and the other with the Westinghouse automatic 
brake. The results shown by these diagrams are 
just what might have been predicted from a careful 
examination into the principles of the two brakes. 
In the vacuum brake the application of the brakes 
has to be effected by the exhaustion of the air from 
a series of india-rubber collapsing sacks, or their 
equivalents the Hardy diap cylinders, fixed 
on the carriages, this exhaustion being effected by 
an ejector on the engine, and the result is that the 
action of this ejector first produces a partial vacuum 


in the pipes and sacks on the nearest carriages, this 
vacuum ually extending through the train as the 
air flows from the sacks on the further vehicles 


towards the ejector. The effect of this necessarily 
is a more or less ual process of brake applica- 
tion, the rate at w: a Figrearngy Bentne tinge gay 
progresses throughout train depending a 
certain extent, upon the power of the ejector and 





the cubic cai of the spaces from which the air 
peeping mabe coe ®, We say “toa certain extent,” 
because if we examine into the matter more cl 
it will be seen that there is an inherent defect in the 
vacuum system which no practicable increase in the 
wer of the G pearl tate Atepae ae The 
efect is this. The mean pressure of our atmosphere 
is 14.7 Ib, per inch above a vacuum, and even 
if it were possible to luce instantly at the - 
= of boy Magen ect Sa ogee wt e brake om 

is 14.71b. per square would represent the 
sole ‘‘ head” vvailable for causing a flow of air to- 
wards the exhausting apparatus. Moreover, even 
this ‘“‘head” would only be available at the com- 
mencement of the operation, the excess of pressure 
in the rear of the train of course diminishing as the 
exhaustion goes on, Under these circumstances it 
will be seen that a natural limit is imposed upon the 
rate at which the air to be exhausted can be made 
to travel along the brake pipes towards the ejector, 
and the only way in which an increased quantity of 
air can be made to passin a given time from the 
rear of the train towards the ejector, is by increas- 
ing the size of the communicating pipes. But such 
an increase of size in its turn involves an increase 
in the volume of air to be exhausted, and thus to a 
great extent counterbalances any advantage which 
the augmentation of size might otherwise afford, 
Practically, of course, the size of ejector which can 
be employed is limited, and tically also the ex- 
haustion procurable is very far below that corre- 
sponding to a perfect vacuum, so that in practice 
the limit of speed in application is very soon reached, 
and with long trains the dilatory action of the 
vacuum brake is very striking. 

That the advocates of the vacuum brake are 
fully aware of this defect in their system is evident 
from the means they take to mask it as far as 
possible. Thus in the case of the recent - 
ments on the North-Eastern Railway, we learn from 
Captain Galton’s paper that the Vacuum Brake 
Company were allowed to lly modify the train 
submitted for trial—scarcely a fair proceeding by 
the way, considering that the train fitted with the 
Westinghouse automatic brake was used just as it 
was withdrawn from traffic—and they took ad- 
vantage of this tosubstitute Hardy’s diaphragm cy- 
linders for ordinary Smith’s sacks, to fit the engine 
with an extra large ejector, and to increase the 
brake leverage on the engine to an abnormal extent 
To reduce the amount of air to be extracted also the 
brake-blocks were set very close to the wheels, Captain 
Galton stating that they were in few cases more 
than }in., and in some cases less than 7y in. from the 
i Se The brake-blocks were also shortened, and 

together the train was put into a state which, 
however advantageous it may have been for a trial of 
limited duration, cannot be regarded as represent- 


ing the conditions of ical working. 

R.. i 7 fact a vs al Ar meg nage 206) 
y Captain Galton’s Diagram No. 24 (see 

are cially instructive, They ae t when 


everything has been done that could be done to 
perfect the working of the vacuum brake, it still 
required 1] seconds to attain the full brake-block 
pressure on the first iage of the train, while on 
the 7th carriage no effect whatever was 
duced until 2 eee ee ee On the 18th 
carriage no effect was produced until after the lapse 
of 34 seconds, while on the 2lst carriage it 
was not until 17 seconds that a brake pressure was 
obtained equal to half the maximum attained on the 
first vehicle. Even after the lapse of 30 seconds the 
brake pressure on this 2}st carriage was slowly creep- 
ing up, only three-fourths of the full pressure hav- 
ing then been obtained. 

he result of such an action, as is shown by 
ae. No. 24, meee with the powerful and 
sudden application of the brake on the engine (con- 
sequent on the use of the large ejector) was naturally 
the compression of the buffers on the front of the 
train, a compression followed by a violent recoil 
which had most serious effects. Thus we find in 
er a Galton’s paper a record of several cases of 
broken couplings on the vacuum brake train, and 
as the rear part of the train was in each instance of 
the breakaway of course left without brake power, 
in fact, pases yh pthah hw lp ra roe “ 
in ve more y shown the n 
of automatic action then these failures of the vacuum 


brake, 

Turning now to the Westinghouse automatic 
brake, we find that the principle involved in its 
action is entirely different from that we have been 
considering. In the case of the automatic brake, 














400 


ENGINEERING. 








[Nov, 15, 1878. 





each carriage is provided with its own store of power 
for applyin the brake-blocks, and when the air is 
partially aaphaed from the line of pipes extending 
through the train, the effect simply is to actuate in 
succession the triple valves on the iages, and 
bring into operation power which is y stored 
up. Thus, whereas in the vacuum brake, the power 
2 for the application of the brakes has to be 
ivedased wheu wanted, in the Westinghouse auto- 
matic brake power already provided has merely to be 
allowed to act. It necessarily follows from this 
independence of each carriage in a train fitted with 
the Westinghouse automatic brake, that the rate at 
which the brake pressure is applied on each vehicle 
is practically independent of the position of that 
vehicle in the train. The distance of the vehicle 
from the engine of course affects slightly the prompt- 
ness with which the power stored up on that vehicle 
is allowed to commence to operate, but once the com- 
mencement has been made the position of the vehicle 
in the train ceases to affect the rate at which the 


ing degree. 


These observations consisted in | necessary to 


point out that it utterly fails to fulfil 


noting the time required to release the vacuum | the conditions we have just laid down; for in the 
brake, and these results are shown by the | first placethe maximum pressure on the blocks, in- 
diagram annexed. In this diagram line 1 shows | stead of being available at.once, is not attained until 
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after it has ceased to be advantageous, 
while secondly, as shown by the diagrams, 
the pressure available in different parts of 
the train, varies to a most important extent. 
In the case of the Westinghouse automatic 
brake, on the other hand, the action ap- 
proaches closely to that which is required, 
while the pressure on the blocks through- 
out the train is capable of simultaneous 
regulation. It is probable, however, that 
as regards the adjustment of the pressure 
on the blocks much better results than 
have hitherto been attained will shortly 








SECONDS 


the gradual fall of pressure in the 6th vehicle 
from the engine when the train broke in two during 





pressure on the blocks is applied. 

This important feature in the Westinghouse auto- 
matic brake is very clearly shown by Captain Galton’s | 
Diagram No, 25 (see page 396). It will there be | 
seen that the lines], 2, 3, and 4, indicating the growth | 
of the pressure on the brake blocks on the lst, 7th, 
13th, and 2lst vehicle respectively, are particularly 

lel to each other, the space between them show- 
ing the delays in the commencement of the applications 
of the brake on the several vehicles, Thus lines 1 
and 2 are separated by a space equivalent to half a 
second, while aspace corresponding toabout 14 seconds 
intervenes between 2 and 3, and asmaller space 
between 3 and 4, It will also be seen that whereas 
in the case of the vacuum brake 11 seconds were 
required to attain the full brake pressure on the lst 
jage, in the case of the Westinghouse automatic 
brake, the corresponding result was attained in 
1} seconds, while even on the 2]st carriage of the 
estinghouse train, the full pressure was attained 
in 54 seconds, an interval of time which was barely 
sufficient to produce a preceptible effect on the cor- 
a gm vehicle of the vacuum brake train. 

n the importance of this promptness of action 
it is impossible to insist too strongly. Captain 
Galton very | pasty ints out how the rapidity 
of a stop is affected by it, while we, nearly two years 
= A when dealing with the experiments made on the 

orth British Railway,* showed very clearly, by 
numerous diagrams and tables of results, the effect 
of such promptitude in rapidly diminishing the 
energy stored up in a moving train, and thus also 
diminishing the effects of a collision in the event of 
the circumstances being such that the train cannot 
be brought to a complete stand. There are, in fact, 
numerous records oF railway accidents available to 
show the paramount importance of this promptness 
of action in a continuous brake, and with our present 
knowledge of what can be attained in this respect 
it is worse than folly on the part of any railway 
to be content with an inferior result. 


company 
Captain Galton in his paper does not directly refer 
to the rates at which the speeds of the North- 


Eastern trains were diminished by the Westing- 
house automatic and vacuum brakes respectively ; 
but the data may be obtained from his diagrams, 
and the results, which are very striking, may be 





experiment No, 22 on the second day of the North- 
Eastern trials, while lines 2 and 3 show the results 
of similar observations made on the 7th and 21st 
vehicles on other occasions. From this diagram it 
will be seen that in the case of the 6th carriage it 
required 10? seconds to attain atmospheric pressure, 
the initial exhaustion being equal to about 17 in. 
of mercury, while on the 7th vehicle 16} seconds 
were required to attain atmospheric pressure from 
an initia] exhaustion of 20 in., and on the 2lst 
vehicle 224 seconds from an initial exhaustion of 
15in. These results have an important bearing 
on brakes acting by the destruction of a vacuum, 
and they show that such brakes must necessarily 
suffer from want of promptitude. 

Let us next consider the second salient fact shown 
by Captain Galton’s experiments, namely, that 
skidding of the wheels is unadvisable, and that the 
maximum retarding force is obtained when the 
wheels are almost skidded. This fact may be con- 
sidered in conjunction with the third we have men- 
tioned, namely, that the brake block pressure re- 
quired to produce skidding is vastly ter at 
high than at low speeds. As we pea ey in the 
early part of this article, it is not our present inten- 
tion to examine into the data which Captain Galton 
has collated showing the coefficients of friction 
which exist under different conditions, but merely to 
consider the practical bearing of these facts upon 
the action of continuous brakes. As all railway men 
are aware, Vv contradictory opinions have pre- 
vailed on the question of the advisability or other- 
wise of skidding, and the data collated by Captain 
Galton go far to explain this, We have said that 
the maximum retarding effect is obtained when the 
wheels are just on the point of skidding, but with 
ordinary brakes it is difficult to secure just the 
requisite amount of pressure that will produce this 
state of affairs, and hence it has not unfrequently 
happened —-. brake experiments, that in the 
desire to avoid skidding a far too low brake pres- 
sure has been employed, and there has ensued from 
this cause a loss of effect greater than would even 
have been produced by skidding, and hence contra- 
dictory results. 

To secure the results which Captain Galton has 
— out as so desirable, it is evident that in the 
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We have already alluded to one of the inherent 
defects in the vacuum brake, namely, the limited 
“ head” available for causing a flow of air through 
the pipes, and before leaving this part of our 
subject we may refer to other observations made 
by Captain Galton — but not recorded in his 
yaper—which show this defect in a very strik- 








* Vide ENGINEERING, vol, xxiii., page 12. : 


pressure as promptly as possible after the brake is 
applied, and secondly that this brake pressure shall 
be as nearly as possible uniform throughout the 
train. If this latter condition be not fulfilled it is 
evident that in one part of the train the wheels may 
be skidded, while in another a bad result is being 
obtained from the want of sufficient pressure on the 
blocks. After the remarks we have already made 
as to the action of the vacuum brake, it is scarcely 
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be secured, for the lessons taught by 
Captain Galton’s experiments have already 
brought forth fruit, and we have within the past 
few days had an opportunity of examining a very 
simple apparatus which — to effectively 
adjust the pressures on brake-blocks automatically, 
so as to afford any desired amount of frictional 
retardation within the limit imposed by the adhe- 
sion of the wheel on the rails. This apparatus is 
applicable to either the vacuum or Westinghouse 
automatic brake, although as applied to the former 
it would, of course, not remedy the want of 
ata ter of action throughout the train. We 
~ae shortly to illustrate and describe this apparatas 
ully. 
We have now touched upon some of the chief 
— bearing on the practical working of continuous 
rakes, illustrated by Captain Galton’s experiments, 
but before leaving the subject it is desirable that we 
should say something respecting cost of maintenance. 
It is obvious that a brake may give admirable results 
during a series of experimental trials, and yet fail 
utterly in regular practice from the expenses involved 
in keeping it in order; and it is, therefore, most 
important to have accurate information on this 
ec Such information as regards the Westing- 
ouse automatic brake is, we are glad to say, now 
available, Mr. Drummond, the locomotive superin- 
tendent of the North British- Railway, having 
taken advantage of the opportunity afforded by the 
working of that brake on his line to secure most 
precise and detailed data. We have had an 
opportunity of examining these accounts of cost of 
maintenance — accounts which we may say take 
cognizance of the minutest details of expense—and 
we are now able to lay a summary of them before 
our readers. The stock at present fitted with con- 
ja brakes on the North British Railway is as 
ollows : 


Norrts Bririsu Rarnway. 


Statement of Vehicles fitted up with the Westinghouse 
Brake Apparatus, July 31, 1878. 























Fitted up ~~, up 
Dascription or Stock. with Brake “ xi way Total. 
Work. Pipes only. 
Engines. 0 |” 27 
27 
Carriages : 
First-class 42 
Second-class 3 
Third-class 87 
Composite ... 23 
Passenger luggage vans 24 19 
*Saloons ... one m 4 
Horse-boxes oe 22 
Carriagetrucks ... 15 
Composite . a 7 
Meat vans 21 
69 
Total vehicles fitted 275 








* Two of the above saloons, viz., Nos. 279 and 280, are 
fitted up both with Westinghouse automatic and Smith’s 
vacuum connexion pipes only. In addition to these, four 
trains are run daily from Edinburgh to Carlisle, and vice 
vers, fitted with Westinghouse brakes, which have been 
constantly at work since the opening of the Settle and Car- 

isle line (May, 1876), and are not included in the above 
statement. 

The stock above enumerated first began to be 
fitted with the brake in December, 1876. Averag- 
ing the time during which the vehicles have been in 
use, the statement of cost of maintenance made 
September 30, 1878, may be considered as applying to 
27 engines and 150 vehicles, which had been in use 
for a period of one and a half years. The accounts 
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prepared by Mr. Drummond have been kept in two 
different forms, one giving the expenses of mainte- 
nance of the Westinghouse brake apparatus only, the 
other including in addition the cost of maintaining 
the ‘* foundation brake,” as it is called, i.¢., renewal 
of brake-blocks, &c. No single item of expense 
appears to have been omitted in either case, charges 
of one penny for material and threepence for labour 
being of frequent occurrence. The results are as 
follows: 


Norte British RaILway. 
Statement showing Repairs to Westinghouse Brake Appa- 
ratus fitted on to Vehicles from December, 1876, till 
September 30, 1878. 


(Referring to Westinghouse Apparatus only.) 
Wa Total. 


Material. ages. 
£s. d. £s. d. £s. d. 
2110 0 10 27 3112 7 


Statement showing Repairs to Westinghouse Brake Appa- 
ratus fitted on to Vehicles from December, 1876, till 
September 30, 1878. 


(Incluling Cost of renewing Brake- Blocks.) 
i Total. 


Material. Wages. 
&s. 4 £s. d. £s. d. 
137 14 8 27 47 16419 3 


In the account which includes the cost of main- 
tenance of the ‘‘ foundation brakes,” over 130/. of the 
amount was for renewal of brake-blocks alone. In 
fact the renewal of these parts creates the whole 
difference between the two accounts. There have 
also been charged to the Westinghouse apparatus 
sundry small items, such as tie-rods for blocks, 
which should have been more properly charged to 
the foundation brakes. 

‘Taking the whole cost of maintenance of the West- 
inghouse apparatus as given, viz., 31/. 12s. 7d., and 
distributing it over the average number of vehicles 
which had beenin use for a year and a half 
as above-mentioned, it gives as the cost of main- 
tenance per vehicle per year, engines included, less 
than 2s. 6d. Such a result as this really needs no 
comment. 

As to the cost of maintenance of the vacuum 
brake, no precise information founded on a 
lengthened experience appears at present forth- 
coming, nor is it likely, we fear, to be available. 
The vacuum brake, it is true, has now been in 
regular use for some time on the Metropolitan Rail- 
way, but inasmuch as Mr. Tomlinson, the locomo- 
tive superintendent of that line, attended the recent 
trials on the North-Eastern Reilway as the profes- 
sional representative of the Vacuum Brake Com- 
pany, that company will naturally, as a matter of 
taste, be disinclined to put forth accounts of cost of 
maintenance founded on Metropolitan Railway ex- 
perience. 

Our present article has extended to a somewhat 
excessive length, but we must nevertheless before 
leaving our subject state that in connexion with his 
brake, Mr. Westinghouse has perfected a very pro- 
mising mode of lighting railway carriages. ‘This 
system consists in the employment of an illuminat- 
ing gas formed by passing air through a vessel 
charged with sawdust saturated with a suitable 
hydro-carbon oil. The air used is stored under 
pressure in a reservoir attached to the carriage, 
this reservoir being kept fully charged by a com- 
munication with the brake pipes. The reservoir 
may of course be made of any convenient size, but 
a very moderate capacity suffices to contain a 
quantity of air sufficient to maintain the light 
for two hours after the train is detached from ‘the 
engine. On its way from the storage reservoir to 
the cylinder containing the saturated sawdust the 
air passes an admirably contrived regulator, which 
maintains a constant pressure in the pipes leading 
to the lamps. The gas is consumed in argand 
burners, and the lamps themselves are of exceed- 
ingly neat design, and include some novel features 
in their construction. We had an opportunity lately 
of seeing this light in operation at the offices of the 
Westinghouse Brake Company, Palace Chambers, 
Westminster, where it is completely fitted up in 
connexion with a set of brake apparatus, so that its 
behaviour can be fairly rears The light is ex- 
cellent, and readily adjustable, while it is very 
steady, and is perfectly unaffected by the applica- 
tion or release of the brakes. Altogether it is well 
worthy of the attention of railway authorities, and 
the complete form in which the whole arrangement 
of brake and lighting appparatus has been arranged 
for inspection and testing at the Westinghouse 
Brake Company’s offices enables an hour to be very 
profitably spent in its examination. 

In conclusion, it would be unjust if we were to 











close this article without commenting upon the 
position which Mr. Westinghouse himself has taken 
up with regard to the brake trials conducted in this 
country during the past few years. Quite apart 
from any merits of the brakes which he has designed, 
Mr. Westinghouse’s services have been of much 
value to the railway world, and the exact know- 
ledgo which has been gained as to the action of con- 
tinuous brakes generally has been mainly due to his 
exertions and to the ingenuity of the experimental 
apparatus he has devised and constructed. It has, in- 
deed, been Mr, Westinghouse's object from the first 
to throw every possible light upon the action of rail- 
way brakes, and in exposing their defects, he has 
by no means spared his own inventions, but has 
subjected them to the most severe tests, and has 
made the results freely public. That such a course 
is one eminently calculated to insure steady pro- 
gress and to ultimately secure the attainment of the 
best results cannot be doubted; but it is one so 
seldom followed by those who have inventions to in- 
— that it deserves special recognition at our 
ands, 





PARIS AS A SEAPORT. 

A VERY important question for Paris, and of no 
slight interest to some branches of our English 
commerce, has recently been discussed by a 
committee of engineers and competent persons, 
named for the purpose, by the Minister of Public 
Works. 

Paris port de mer has often been talked of, and all 
are of one opinion as to the advantages that the Paris 
commerce and industry would derive from the 
realising of so large and extensive ascheme. The 
present Government seems inclined to study the plan 
as completely and thoroughly as possible, and will 
doubtless consider the means of obtaining this great 
practical result, if the difficulties encountered 
are not altogether of an insurmountable nature, 
It is calculated that in four or five years, the bed 
of the Seine could be sufficiently deepened to allow 
of vessels of 800 tons to get as faras Paris. This 
would of course modify, in a great measure, the 
present means of supplying the capital of France, 
and lessen very considerably thé — of many 
articles of daily consumption. Not the least among 
these is the supply of coal, and in this special case 
the work we speak of, cannot but interest our 
English mining districts. 

At Saag the cost of taking a ton of coal from 
Cardiff or Newcastle to Paris is 164 francs. This 
figure is composed of, 9 francs freight from New- 
castle to Rouen, 1.50 francs for unloading into river 
boats, and 6 francs from Rouen to Paris. Freights 
from Newcastle to Dieppe or Havre do not exceed, 
itis true, 7.50 francs, but the extra expense of railway 
carriage more than compensates the economy, so 
that at present 16.50 francs isin reality the cheapest 
freight that can be had. 

If the vessels that are now obliged to unload at 
Rouen had the means of continuing their voyage to 
Paris, the 1.50 franc expense of unloading would, of 
course, be at once done away with. But this is not 
the largeat economy that can be realised, Taking 
the Erie Canal (New York State) as an example of 
the great reduction of freights obtained by the 
widening and deepening of a watercourse, the com- 
mittee has come to the conclusion that at least 50 

er cent. can be economised on the present rates 
fom Rouen to Paris; and the freight would be 
brought to 3 francs. 

Lastly, it is considered that the facilities of com- 
munication between England and Paris would 
enable the products of Parisian industry to enter 
the English market with better chances of success 
than they can at present boast of. The practical 
result, as concerning the price of coal, would be a 
return freight of about one-fifth, calculated to re- 
present a further reduction of from 1.50 francs to 
2 francs. The present freight of 16.50 francs, would, 
consequently, lowered to 10 francs or to 10.50 
francs, and it is hard to say what influence so great a 
reduction in the price of coal would have on Paris 
industry in general, as well as on the total amount 
of coal consumed. The total yearly consumption of 
the Department de la Seine is at present about 
2 millions of tons of coal, of which the works 
absorb 700,009 tons. London consumes 8} millions, 
and although the number of inhabitants bere is much 
greater, the difference between these figures speaks 
for itself, and it is reasonable to oupee that the 
new facilities we speak of would be the cause of a 
serious development of the Paris coal trade. 

So far, all speaks in favour of the new scheme, 





But a serious and by no means a small difficulty has 
arisen. What, it was asked, are to become of the 
Nord and Pas-de-Calais districts, if so palpable an 
advantage is offered to the English coal? Ruin 
would inevitably attend them, for at present they 
find it no easy matter to compete, and would be 
utterly incapable of standing a reduction of 6 francs 
on their present tariffs, ‘he minister, during his 
recent visit to the northern districts of France, 
studied himself most carefully this serious problem. 
The committee devoted three entire sittings to its 
discussion, and soon came to the conclusion that 
the French mineowners had every reason to be 
alarmed. ‘ ‘ ao 

A protective duty on foreign , Supposing no 
cummnectiel treaties existed, would oe dase 
means of settling the question; but where then 
would be the advantage to industry and to the 
public in general of the Paris port de mer? More- 
over, freedom of trade has become so familiar to all 
that the idea of this means of protection was at once 
set aside. 

It only remained then to discover a way of plac- 
ing the French mines in a position to compete with 
the advan about to be offered to English coal 
districts, ‘Two methods were proposed. ‘The first 
consisting in improving the present means of trans- 


rt and the second in constructing a ae 
Phich starting from St. Denis yay Bes reil, would 
follow the direction of Croisilles and then divide 
into two branches, one directed towards Anzin and 
the other towards Lens. M. Chanove, the principal 
promoter of this idea that the committee is inclined 
to adopt, proposes a depth of canal of 7 ft, 4in., 
and considers that the cost of transport of a ton 
of coal by its means will not ex 2.21 francs, 
realising a saving of 4 francs a ton on the pre- 
sent freight, which varies from 6 to 7 francs, 
Supposing that a return freight will also be 
found for the northern provinces of France, the 
difference of 4 francs may safely be considered 
below the truth. The French will thus be placed 
in a position to compete with foreign coal. 
ecan only hope that the scheme may be ay 
developed into actual realisation, for, as we have 
already said, many branches of industry will 
inevitably derive t benefit from an easy and 
economical mode of transport between this country 
and Paris. Considering the activity and intelligence 
already displayed by the present French Minister of 
Public Works, we hope that the subject will be 
very seriously entertained by the Government, 





TECHNICAL EDUCATION. 

WE have referred, on one or two occasions, to the 
efforts being made by some of the more far-seeing 
members of certain City guilds to promote technical 
education, and we are pleased to notice that these 
efforts are | err onge producing their effect, Last 
Monday a definite step forward was made. The 
‘“‘ City and Guilds of London Institute for the Ad- 
vancement of Technical Education” was formally 
founded, with the respectable income of 12,000/. a 
year, and a good deal more practically promised as 
soon as a use for further funds should be made 
evident. Perhaps the value of this step chiefly lies 
in the fact that the London companies are now 
definitely committed to the work of promoting 
technical education. So long as there was merely a 
committee to talk overthe matter, they might be con- 
tent to talk, but now that a full-fledged Institute has 
been brought into being with a board of governors, 
a council, and an executive committee of council, for 
very shame’s sake so elaborate a machine must needs 
produce some result. At present the chief duty of 
the managers of the Institute is to make up their 
minds what to do. They have before them the 
report of a committee, itself founded on other re- 
ports from men of science and persons of experience 
in matters educational. ‘This report recommends in 
general terms certain lines of action, and we under- 
stand that the Executive Committee, in whom 
appears to be vested the actual direction of affairs, 
are now engaged in maturing a scheme for acceptance 
by the general body. 

The main question, as to the character of the 
teaching to be given, was clearly decided in the 
report above mentioned. The Committee did not 
hope to see improvement effected ‘‘by teaching the 


workman to be more expert in his handicraft, as in 


their judgment. this form of improvement is one 
which must be derived from greater assiduity in the 
workshop, and from longer angen therein, and 
they therefore are of opinion that, except in special 
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teaching the actual carrying out of the different 
trades, that is to say, a place in the nature of a 
model manufactory or workshop, or to provide in- 
structors, for instance, in sawing and planing, and 
in chipping and filing; but they advise that the 
direction to be pursued in improving technical 
education, should be one which will give to those 
employed in manufactures the knowledge of the 
scientific or artistic principles upon which the par- 
ticular manufacture may depend.” The principle 
laid down may be summed up by saying that while 
theory may be taught in a school, practice must be 
left for the workshop. 

As to the means for carrying out this 
the Committee recommended the establishment of 
a central institution and local trade schools. The 
central institution would, of course, be in London, 
and would provide advanced instruction, while the 
local schools would prepare students for the higher 
school and would provide instruction of a more 
elementary sort for the greater number who would 
not carry on their education to the higher grades. 
The report also included recommendations for 
grants in aid of existing schools and classes, for the 
foundation of exhibitions, the carrying out of 
technological examinations, &c. 

It is tolerably evident that the Committee of the 
Institute are yet quite undecided as to the best 
course they could adopt, though they seem to 
have a sufficiently clear notion of the object 
to be attained. It is evident that with the 
funds now at their command they cannot hope 
to found a great college of science, and also 
to establish the necessary feeders for it. The 
college alone would be a head without limbs or 
body, But too probably it would remain empty, 
for there are as yet no existing institutions from 
which a supply of picked students could be kept 
up. Perhaps the best beginning the guilds could 
make would be to establish or subsidise a few good 
trade schools, not schools for teaching weaving or 
engineering, or carpentry or building, but schools 
in which thoge branches of science might be taught 
which specially bear upon the industries of the dis- 
trict in which the school was placed. Many of the 
lads trained in such schools would be ready enough 
to carry on their studies in evening classes which 
should be attached to the schools for that very pur- 
pose. Some of the best would be fit for higher 
education still, and there would then arise the need 
for a central college or school to provide more ad- 
vanced teaching. If a system of technical examina- 
tion is to be adopted, it would be well to popularise 
& little the existing Society of Arts scheme, and to 
rid it of the terribly learned appearance borne by 
it as by the allied system of South Kensington. 
The inexperienced do not know how much easier 
these examinations are in practice than would appear 
from the programme of them. 

So long as the instruction is confined to the artisan 
class—where indeed it is most needed—we do not 
see any other directions in which the Institute could 
work with such good result as in those we have in- 
dicated, The great mining and engineering schools 
of France, Germany, Austria, and Switzerland, 
belong to a different category altogether. Teaching 
such as they supply would be ‘ over the heads” of 
those who ive to carry on the manual labour of 
the factory and the shop, not to direct its operations, 
Whether it would be desirable to found such insti- 
tutions in this country is another matter. For the 

resent, at all events, the Institute will have its 
nds full in looking after our artisans, and if it 
makes any wise and sensible efforts to improve their 
opportunities for gaining the sort of knowledge they 
require for their various trades, it will deserve, and 
we are sure it will obtain, the help of our employers 
of labour, and of all who would profit directly or 
indirectly by the increased intelligence of the work. 
ing classes throughout the kingdom. 


a, 








New Sours Weise Mrinerats.—The total value of tin 
roduced and exported from New South Wales in 1877 was 
Foe,5401, ; a protracted drought prevented mrch of the ore 
from being dressed, and the reduced value of the metal in 
the lish market had also a depressing effect. One effect 
of the fall in price has been the substitution of Chinese for 
European labour. The estimated ag, te value of the 
various minerals produced in New South Wales to De- 
cember 31 Jast, is set down at 46,439,1301. The te 
value of the minerals raised during 1877 amounted to 
2,233,1611., as com with 2,183, . for 1876, showing 
an increase for of gr o eemanse with the 
decennial average, namely, 2,060,032I. ; aggregate 
value for 1877 shows an increase of 173,1281. 


held on Tuesday the 12th inst, the second pa read was 
on ‘‘ The River Lagan and Harbour of ast,’’ by Mr. 
T. B. Salmond, M. Inst. C.E. 

Balfeat aa y : tmsignifionnt creek of the een 
‘ast was an insigni oO : 
was under no regular form of government. In 1785, the 
tide flowed up the river, a short distance above the town, 
but ebbed almost entirely out, aes y * narrow serpentine 
channel of fresh water, which flowed through extensive flat 





sands. The quayage amounted to about 1780 lineal 
feet, one-half of which could only be coun upon as 
suitable for vessels of large burthen. In 1837 an Act was 
obtained, embracing the following works, which were 
ordered to be carried out: 1. The construction of a new 
navigable channel through the slob-ground, from the Dun- 
bar Dock entrance to a point in the old channel course 
nearly opposite Thompson’s Tower, thereby cutting away 
the first bend of the old channel next the town. 2. The 
purchase of all the existing docks and quays, which were 
owned by private individuals, and the widening and im- 
proving of the same. 3. The formation of a second straight 
cutting or channel through “‘ the Flats,’’ in continuation of 
the first cut to the buoy of the Flats, where water would 
be secured. The first section of the new c l, from 
the Dunbar Dock to Thompson’s Tower, was completed and 
opened for trafficin the year 1841; the cutting was about 
ft. long, 370 ft. broad, and 12 ft. deep at low water. 
The soil excavated from this work was in the forma- 
tion of the side embankments, and in making up the Queen’s 
Island, a large portion of which had been stilted ised for ship- 
building p Between the years 1846 and 1849, the 
second cut of the new channel was executed. This cutting 
through the Flats, between the Twin Islands formed by 
the excavated material from the bed of the cut, was about 
3300 ft. long, the width at the top being about 450 ft., and 
the depth about 23 ft. at high water. A commencement was 
made in the year 1858 towards the regular deepening of the 
navigable channel. So great was the improvement effected 
by dredging between the years 1858 and 1861, that vessels 
of 22% ft. ay were enabled to reach the quays at spring 
tides without lightening their burthen. D ing opera- 
tions had been carried on from that date to the present 
time. The present course of the navigation channel at 
Belfast was straight for a distance of two miles northwards 
from the Clarendon dock entrance, and it had an average 
depth below low water of about 12ft. From the north end 
of the Twin Islands it was tine for about one mile 
towards the pool of Garmoyal, which had a depth of 20 ft. 
at low water. From this place it followed for another mile 
a straight course through Whitehouse roads, and curved 
again towards the north-east, across a bar about 4000 ft. 
in length, with 11 ft. dépth of water over it opposite the 
Oyster bank, into the open lough. The author gave a 
description of the shipping accommodation at present 
available at the port. er more t one- of the 
uayage was of stonework, and the remainder of timber. 
On the County Down side of the harbour the subsoil was 
chiefly sand and stiff red clay ; on the County Antrim side 
it was principally soft blue clay, for a depth of upwards 
of 66 ft., before a firm stratum of sand or clay was reached. 
Between the years 1844 and 1847, when the construction of 
new quays was undertaken on both sides of the river north- 
wards of the Queen’s Bridge, from the designs of Messrs. 
Walker and Burges, a timber wharf facing was adopted, 
being tied back by iron rods and stay piles. The cost was 
comparatively small, being only about 121. 12s. per lineal 
foot of wharf, which included ‘filling,’ to the extent of 
about 170 eubiec yards to each lineal foot. Inthe year 1864 
the dock acco: ion was extended to provide a greater 
depth of water, and the new. works were executed in stone. 
The depth of water for which ision was made was, on 
the County Down side, at Abercorn Basin, 10 ft. at —- 
low water ; and, on County Antrim side, 15 ft. at low ti 
The paper then described the construction of the walls and 
of the foundations of the Abercorn Basin, and of the 
Dufferin and Spencer Docks; also the settlement of the 
walls of the docks, consequent, in the author’s opinion, on 
the weakness of the piling timber, the insufficient depth of 
footings, and the utisuitable material for filling in behind 
the walls. The general character of the most recent 
practice was exemplified by the Queen’s Quay, which was 
constructed in 1877. The average rise of the tides at 
Belfast Harbour above Ordnance datum was 8 ft. 10 in. at 
spring tides, and 7 ft. 4in. at neap tides. The highest 
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shipmasters of the port memorialised the harbour trustees, 
dithoulty of entering the harbour had elresiy been, greatie 
‘ y of en ar y greatly 
increased. In 1833, after Sir John ie had again 
advocated the importance of ing with the erection 
of the north pier, the work was commenced. In January, 
1836, during a severe westerly gale, one vessel out of a 
large fleet, in entering the harbour, fouled the crane en- 
in completing a jetty at the end of the north pier. 
n consequence of this mishap and of other accidents to the 
shipping, a public meeting was held, and a copy of the ra- 
solution passed was forwarded to Sir John ie, who in 
reply, reminded the trustees that the pier head of the west 
= had not yet been constructed as he had recommended. 
ubsequently the spur at the end of the north pier was 
ed, and the west pier was completed by building a 
bold pier head. The total cost of the works was about 
160,0001. On the completion of the west and north piers, 
the harbour of Whitehaven became one of the most com- 
modious and convenient in the Channel, and many schemes 
were brought forward for obtaining wet dock accommoda- 
tion at the port. But it was not until 1871, when the 
trustees of the town and harbour obtained the Whitehaven 
Dock and Railways Act, that practical steps were taken 
in the matter. The works were designed and carried out 
by Mr. Brunlees, V.P. Inst. C.E., the author being the 
resident engineer. In addition to the wet dock and rail- 
ways, the works included the construction of new piers 
withi harbour, and the ing out of other im- 
— ——— ae — with the — _ 
site o e dock was originally proposed by J 
Stiven, the surveyor to the trustees, and consisted of a 
portion of the north harbour and shipbuilding yard. This 
area was — covered with sand, in some places of a 
treacherous and silty nature. Considerable difficulty was 
experienced in executing the work, owing to the north 
harbour having to be kept open for shipping. Progress 
was therefore tidal and intermittent in character. The 
dock was opened for traffic on the 22nd of November, 1876, 
been excluded from the area of the 
dock works in the previous April. The wet dock had a 
water area of 4 acres, and was surrounded by quay walls 
40 ft. in height. The entrance was 50 ft. wide, and the 
depth of water was 21 ft. over the sill at spring tides. The 
old north wall was demolished, and a new pier, 50 ft. wide, 
was constructed, the north harbour admitting a much 
larger class of vessel. The seaward face of the new pier 
was built of ashlar, set block in course, and surmounted 
with a parapet wall. The walls against which the vessels 
lay were built of rubble and concrete, the face being 
hammer dressed, and laid in broken courses or snecked, 
with a batter of 1in 12. A portion of the foundation of 
the west quay walls was piled, and during construction a 
short length of the outer wall slightly settled immediately 
over the old channel of a land stream. This was arched 
over, and the wall carried up and surmounted by coping. 
In order to connect the north and south sides of the har- 
bour for traffic, an embankment was formed across the 
beach in the inner harbour, the seaward face of which was 
rotected with stone pitching laid to a slope of 1} to 1. 
pon this embankment the permanent way was placed, 
connecting the north and south sides: of the harbour. 
Sidings were also laid round the several quays in connexion 
with the London and North-Western and the Furness 
Railways. The a ee of the patent slip at the south 
end of the embankment was effected by a swing bridge ; 
the weight of the bridge was 70 tons, and it could be 
opened or closed by one man at the turning gear. The old 
timber slip was demolished and a new one constructed 
further seaward ; the extension of the waterway of Pow- 
Beck, and the construction of a new quay across the end 
of the Custom House dock, were also effected at the same 
time. The total cost of the construction of the wet dock, 
the north harbour extension, railways, and all other im- 
provements was about 100,000/. 


removi 





NOTES FROM THE SOUTH-WEST. 

A Sewage Scheme for Bridgend.—The Lecal Board of 
Health at Bridgend have been for some time past urged 
by the Local Government Board to comply with the pro- 
visions of the Rivers’ Pollution Act, and provide a proper 
sewage scheme for the town. The Local rd thereupon 





spring tide on record was 17 ft. 2in. above Ord atum 

he revenue of the port in 1786 was 1558/.; that of 1876 
was 99,5331. 6s. The tonnage in 1786 was 38,421 tons, and 
in 1876 it reached 1,497,585 tons. 








WHITEHAVEN HARBOUR. 

Ar the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 12th inst., the third paper read was on 
** The Whitehaven Harbour and Dock Works,”’ by Mr. J. 
E. Williams, M. Inst. C.E. 

Whitehaven being situated on a bold and exposed coast, 
it was not surprising that many schemes had been brought 
forward for the improvement of the harbour. In 1768, 
Smeaton proposed its enlargement by the construction of a 
north pier and other works. Many other schemes followed, 
but it was not until 1823, when Messrs. Whidbey and 
Rennie suggested the construction of the west pier, that 
practical steps were taken to further enlarge improve 
the harbour. The work was commenced in 1824; as the 
pier advanced seaward it became evident that the ‘bour 
was rapidly silting up. This was no doubt caused by the 
structure pm py the shore currents, carrying with 
them sand and other matter in suspension. To counteract 








this deposition within the 
upon the trustees the importance 





aur, . urged 
of constructing the north | the f 


d plans to be prepared, and engaged the services of an 
engineer to devise ascheme. After some considerable delay a 
scheme was pre, , and the engineer’s report thereon was 
read to the Board at its meeting on last Friday week. 
Alternative schemes are provided at a cost varying from 
10,0001. to 15,0001., irrespective of the cost of taking land 
under the Lands Clauses Consolidated Act. The method 
proposed to dispose of the sewage is by intermittent down- 
ward filtration, with an alternative of conveying the sewage 
to the sea, and discharging it therein. The sites proposed 
are in the neighbourhoods of Newbridge and Merthyrmawr. 
In two of the sites it would be necessary to form an em- 
bankment to keep off tidal waters. The engineer more 
strongly recommends the adoption of an admirable site of 
14 acres in extent. He does not hold out any prospects of 
a sewage farm being remunerative, but he thinks that either 
of the sites might be cultivated without loss. The members 
of the Board, in order to further consider the matter, will 
be provided with copies of the report. 

Penzance Floating Dock.—The design of Messrs. Beard- 
more, Barnes, and iggs, of Great George-street, has 
been ted for a new floating dock at Penzance. In a 
mem accompanying the plan it is stated that the 
dock will have a floating area of 3} acres. Its entrance 
will be 50 ft. in width, and its position has been fixed for 

ollowing reasons : It can be constructed more cheaply 
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than elsewhere, and will not be in the way of vessels enter- atthe lead mines in T . The win 
ing the hasbout ina . If constructed at the railway rere VELAND AND THE ris Gated tate saat Bye tng ee 
station end of the harbour along channel would have to be N COUNTIES. The Coal and Coke Trades.—Except that th 
Cae ee a eee eee armiet cad ik Laa| fhe Clevelend Bren Market Yertoring tee ta, better demand for household coals the fuel trade is flat. 
ring 9 excavation wo u —_ : u ° 
ye cupense of he went. If constructed outside the| ® thin attendance on ’Change at Middlesbrough, and like Many of the collieries are working irregularly, and the 


Albert Pier it would be an inconvenient position with 
to the town, and be so exposed to the sea as to re- 
quire a strong and very expensive sea-wall. Moreover, a dock 
constructed outside the Albert Pier would not be efficient 
in providing a scour to keep the mouth of the harbour free 
from silt. If the dock is constructed at the old pier all the 
tidal water of the harbour will be directed, during the ebb 
tide, to the locality where silt is now deposited ; and b 
opening the sluice provided in the eastern wall a quic 


stream can be ey ov to bear in assisting the removal of 
any deposit. The dock walls would afford a total length of 
on 


uayage inside the dock of 1400 ft., 40 ft. in width, 
the outside face of the northern wall, vessels will be able 
to lieas they now do alongside the southern pier, with the 
exception of a length of 120 ft., occupied by the site of the 
slip to give access for carts to the bottom of the harbour, 
when the tide is out, for the landing of timber, &. 
Vessels will also be able to lie along the extension of the 
new wharves and bridge connexions, timber, cope-waling 
having been provided for the purpose. 


Newport Abercarne Steam Coal Collieries.—The two 
shafts of this company’s pit are among the finest in the 
country. The superficial area of the down-cast shaft is 314 
square feet, and that of the up-cast 254 square feet, the 
depth being 354 ft. to the on-setting platform. To lift the 
coal there has been erected a pair of horizontal winding 
engines of 38-in. cylinders, with 6-ft. stroke and 16-ft. 
drums. The framing of the pier-head is constructed of 
wrought iron, on the lattice and box principle, and is 65 ft. 
high. The arrangements for landing and tipping the coal 
are complete. All the machinery in use since January is 
new, with the exception of a pumping engine which has 
been erected since the first starting of the works, and which 
was manufactured by Messrs. Harvey and Co., Hayle, 
Cornwall. This engine has 85-in. cylinders, with 10-ft. stroke 
and 22-in. forcer lifts. The pump is capable of name 
1000 gallons per minute, but at present the quantity o 
water raised is only 300 gallons per minute, thus showing 
that there is a large reserve power for lifting water in case 
of necessity. The ventilating fan in the upcast shaft is 
one of the largest yet made ; in fact, there is only one other 
of the same size in South Wales. It was made by Waddle, 
of Llanelly, and it is 45 ft. in diameter, while it is capable 
of exhansting 300,000 cubic feet of air per minute. In con- 
sequence of the colliery being only partially developed, this 
fan is now only required to exhaust 200,000 cubic feet of 
air per minute, so that it will be seen that the provision 
for ventilating the pit is perfect. The fan makes 40 revo- 
lutions per minute, the pressure being 1.;4 in. water 
gauge. It is the intention of the directors to light the pit 
bank by electricity. 


The Forest of Dean.—The coal trade has substantially 
improved, and the prospects of this branch are now brighter 
than for a long time past. on ig from the improvement in 
the demand for domestic o an active inquiry prevails 
for steam and manufacturing descriptions. Quotations are 
unchanged. 


Llanedarne New Bridge.—This bridge, for the construc- 
tion of which the tender of Messrs. Tangye Brothers and 
Steel has been accepted by the Llan and Newport 
Highway Boards, was designed by Mr. T. Dyne Steel, 
M. Inst. C.E. a member of the firm, who also submitted 
other designs, the principal features of which were that 
the space to be covered was divided into three spans, and 
the waterway increased, the main girders being suppo' 
on cast-iron piles and the centre span being 60 ft. Mr. T. 
Dyne Steel has designed and constructed nearly 20 bridges 
in various parts of the country, including the Leeds bridge 
and others of a similar prominent chara:>ter. 


Newport.—The quantity of iron ore received last week 
was 4200 tons, as against 1760 tons in the previous week. 
There are many discouraging circumstances connected with 
the general trade of the town. For example, at the Don 
Works shortened hours of labour are found necessary. The 
Newport Dock Company has also had its eet feo J meet- 
ing, and pays no dividend. On the other hand, there is an 
encouraging state of thi at the Newport Abercarne 
Colliery, where everything is getting into full swing, and 
good prospects are before the shareholders. - 

Saundersfoot and Tenby Collieries Company (Limited). 
—The Master of the Rolls on Friday granted the prayer 
of a petition for winding-up this company. 

Declining Wages. —The workmen of the Llynvi, Tondu, 
and Ogmore Iron Works have accepted a reduction i 
=. 5 to 7} per cent. in preference to a stoppage of the 
works. 


Cardiff.—The general trade of this port for the past 
week has slightly improved, but still the returns are far 
below the average. With res to coal no large contracts 
are at present on hand, and prices keep firm, the best 
steam making 9s. to 9s. 3d. per ton, and other kinds in 
proportion. Freights are firm, i for the Mediter- 
ranean, where there is a good demand for tonnage. The 
returns of exports for the week show an increase in coal of 
4341 tons, in patent fuel of 835 tons, in coke of 1135 tons, 
and a decrease in iron of 423 tons. 





Tue Surz CaNAL.—The transit revenue of the Suez Canal 
Company in the first ten months of this year was 1,040,6511 
derived from 1040 vessels. The income of the company 
declined during the first ten months of this year to the extent 
SL Te, as compared with the corresponding period of 


rted | burn-by-the- 





the market days of the past few weeks there was next to 
no business done. It was reported that No. 8 Cleveland 
pig iron had changed hands at 36s. 3d. ton, but this 
was considered to be a ‘‘ hammer,” and brokers admitted 
that the market price was 36s. 6d. per ton net cash. 
Makers are most unwilling to book orders 

ton above this figare, but necessity compels some pro- 
ducers to dispose of iron for what they canobtain. At the 
warrant stores there is little doing. Messrs. and 
Co. have in stock at their Middlesbrough 65,300 tons, 
and at their Glasgow establishment 199,939 tons. Mid- 


dlesbrough warrants are Fg nominally, 38s. per ton | has been 


net cash. Exports have fallen off, and stocks are large. 


Blast Furnacemen’s Wages.—The Cleveland ironmasters 
have resolved to ask their men to submit to a reduction, of 
5 per cent. in wages. Blast furnace owners in the present 
depressed state of trade are obliged to reduce the cost of 
production, and it is feared that even with considerable 
reductions of wages, and the test economy at the 
works, some of the furnaces will have to be blown out. 


The Finished Iron Trade.—There is no better news to 
report respecting the condition of the manufactued iron 
trade of the north of England. Wherever there is an order 
aw Ae be had there is the keenest competition. Work 
is difficult to procure, and prices arelow. It was intended 
that an arbitration should be held at Darlington, on Satur- 
day, to settle the question in the manufactured iron 
trade. Mr. David Dale, president of the British Iron 
Trade Association, had accepted the important position of 
arbitrator, and everybody was satisfied that the matter 
would be dealt with in the most satisfactory manner. Mr. 
Dale, however, has written to the secretaries of the Board 
of Arbitration, and withdrawn. He says that since con- 


senting to undertake the reference, considerations not then | and 


adequately appreciated have brought him to the decided 
conclusion that he ought not to actin the matter. To- 
morrow (Thursday) there is to be a meeting of the Board 
‘oo for the purpose of appointing another 
ar r. 


The Cleveland Ironstone Mines.—The mines are not 
working anything like as regularly or as fully as they 
should, and some of the miners are earning very little 
money. Owing to the general depression in trade the mine- 
owners have intimated that they intend to ask the men to 
submit to a reduction in wages. In the course of a few 
days a meeting of mineowners will be held to consider 
what the reduction ought to be. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co.’s 
splendid steel works at Eston, Middlesbrough, have ex- 
ceeded anticipations. Last week this company turned out 
1700 tons of steel rails—the largest quantity they have 
ever produced. It is intended to light the steel works 
with the electric light. The experienced and active general 
manager of this company’s works, Mr. Windsor Richards, 
informs us.that ke is besieged with applications from all 
parts of the country to examine plans for getting rid of 
phosphorus from the Cleveland pig iron at a cheap rate. 
Great hopes are entertained that something practical will 
speedily result from the close attention which this question 
is receiving. 

The Liverton Ironstone Mines.—Yesterday the Liverton 
Ironstone Mines, the property of the Liverton Ironstone 
Company, Limited (in liquidation), at Loftus, near Salt- 
» were sold by auction in the Exchange, 
eS Mr. Charles Willman, C.E., for 50,0001. 
It was explained by Mr. Willman that with the mines 
would be sold the fixed and loose plant, tools, yey and 
sidings, buildings, reservoirs, shafts, kilns, steam hoist, 
wagon drop, coal bunkers, magazine, and 100 workmen’s 
five-roomed cottages, with yards, gardens, and conveniences ; 
four foremen’s h , two managers’ houses of ten rooms 
each, one shop with warehouse and dwelling house at- 
tached, also 100 workmen’s four-roomed cottages with 
garden and conveniences ; also a ing-room. Mr. Will- 
man said the minimum bids would be 5001. The first offer 
was made by Mr. Graham, of London, son of the late 
chairman of the company, bidding 45,0001. A gentleman 
named Mr. Brinton then bade 45,5001. Mr.Graham next 
offered 47,0007. Mr. Brinton increased his bid to 48,00v4, ; 
upon which Mr. Graham said he would give 50,0001. for the 
mines. Mr. Willman said the sale was now open, and he 
should have mentioned it, he said, at the bid before the 
last. No further offer was made, and the mines were 
knocked down to Mr. Graham. 


The Cleveland Institution of Engineers.—On Monday 
night the annual meeting of this Institution was held at 
Middlesbrough. The report of the secretary stated that 
the efficiency and economy of the business of the Institute 
were seriously impaired by the subscriptions not bei y 
paid. The balance-sheet showed a debt of 141/. On the 
motion of Mr. Head, the following resolution was : 
‘*That the members of the Cleveland Institute of Engi- 
neers desire to express their deep sense of the loss they 
have sustained in the death of their late friend and presi- 
dent, Mr. Thomas Whitwell, and their heartfelt grief at 
the sad event which occasioned it; and they desire that 
their s thy be conveyed in suitable terms to the rela- 
tives of Mr. hitwell, and that their president-elect be 
authorised to sign the same on their behalf.’’ The newly- 
elected President, Mr. John Gjers, then delivered an 
address, for which he received a vote of thanks, 

Depression in the Lead Trade,—In consequence of the 
extreme depression in the lead markets notices of a 10 per 
cent, reduction in wages have been served on the men em- 





at a shilling per | 7, 





pitmen only make small wages. 


FOREIGN AND COLONIAL NOTES. 
American Telegraphy. —The Continental Tel h 
Company, the la’ opposi to the Western 
has a cable from the foot 
Cunard 





‘elegraph, Com: 


company a right of way through that city. difficul 
overcome by spall poner of a —_—— 
through private pro > an extension has toad 
eight miles further south. The company will be prepared 
to do business at once to Philadelphia, and after- 
wards to Washington. They pro to build té 

and elsewhere, as soon as ible. ‘The 

Telegraph Company, which has built a line 

o——~ and § , and is preparing to extend it to 
New York, will combine with the Continental Telegraph 
Company. 

Rails on the Northern Pacific Railroad.—The wear 
and tear of the growing business of the Northern Pacific 
Railroad will soon require new rails to be laid on the 140 
miles between Bramead and Fargo, this portion of the line 
being — to much heavier traffic than any other. The 
directors think that steel rails should be put down on this 
section whenever the present iron ones are removed. 

Coal on the Northern Pacific Railroad.—With reference 
to the coal mines owned by the Northern Pacific Railroad 
Company on the Pacific coast, it may be observed that 
some faults have been encoun » causing the progress of 
the work to be slow, - the — is a es x —- 250 “4 

is progressing favourably. e eer hopes 
commence regular mining within sixty days. These un- 
expected delays and difficulties, growing out of the broken 
state of gine pm in ape = es ag ples 
annoyance, but are perhaps in wi e us 
experience as bo the time required for fairly opening a 
mine. The work being of a character admitting but a 
small force, the cost has been comparatively light. The 
quality of the coal is all that can be expected. It is the 
only true coal yet opened on the Pacific coast, the om 
in 


found there which will coke, or can be used 
forge fire, and it will be in general demand as soon as it can 
be put on the market. 


Queensland Railways.—An additional 28 miles of rail- 
way, from Dalby ma, have been opened for traffic. 
The new terminus is 78 miles from Dalby. Mr. Hurley, 
of New South Wales, owner of the Burrum coal mine, has 
made an offer to the Qu d Government for the con- 
struction of a railway from the mine to Mary river, a 


distance of 20 miles 


North Shore Railway.—The re 
engineer upon the North Shore 
per cent. of the work is done, and that the 
the work is satisfactory. This is confirmed by a report of 
Mr. Light, C.E., chief engineer of the road, who says that 
the Terrebonne Bridge ill be finished by November 1, and 
that St. Vincent de Paul will be reached before sleighing 


of the Quebec ci 
ilway, noe that a 
condition of 


Rolling Stock for the New York Elevated Railroad.— 
The New York Elevated i Com states that 
contracts have been let for 50 cars and 20 locomotives, in 
addition to its present rolling stock, making a total 
ype of about 200 cars, and about 85 locomotives, 

of which will be required for the transportation of 
passengers. 

Cuba.—An announcement is made that by a decree of 
the Spanish Government, machinery, tools, im ts, 
&c., will be admitted into Cuba free of duty for one year, 
to enable the inhabitants to recover from late insur- 
rection. 


American Tramcars for France.—Mr. J. Stephenson, 
of New York, is furnishing the equipment for a tramway 
between Calais and St. Pierre, France. At the last dates 
from New York some of the cars for the new line were in 


course of shipment vid Southampton. 


Parisian Improvements.—The municipality of Paris is 
said to contemplate a loan. There are still a number of 
plans for the improvement or embellishment of Paris 
Feng execution. The cost of these works, should 
by Oy carried out, is estimated at no less than 


Essen and Creusét.—It is a curious fact that two of the 
greatest iron works of the Continent were aided at the out- 
set by royal capital. The ill-fated Louis XVI. was interested 
in a foundry at Creus6t as early as 1782, while it is claimed 
that Krupp of Easen was started in his brilliant career b 
the present German Em who, it is i 
very extensively interested in the works at Essen. 

English Rails in Portugal.—We learn that an Fw 
indus’ undertaking has jos concluded a con‘ for 
the supply of 10,000 tons of steel rails for the Alta and Beira 
rouge £ ioe ps 7 The contract price is 51. 18s. 4d. per 
ton, delivered at Lisbon. 

Australian Railway Rates.—The reduction of railway 
rates by the Victorian Railway t on from 
the Wagga district of New South 
by a revision of the goods rates of New South W: 
reduced rates are to come into effect when the sou’ 
line is opened to Wagga. ‘ 
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IRON AND MILD STEEL. 
On the Mechanical and other Properties of Iron and 
Mild Steel.* 


By Danret Apamson, C.E. 
(Concluded from page 385). 

Fia. 38, subjoined, represents round bar of Cleveland 
iron, 1 in. in diameter, h under test being 10in. Per- 
manent set was induced by 16.19 tons, carried a maximum 
load of 23.87 tons, with an elongation of 18 per cent., and 
finally broke down with 22.73 tons per square inch, and a 
total ion of 20.5 per cent. ysis recorded on 
Table B, (see page 385 ante) Fig. 38. 

Fig. 39 is a specimen of an inch square bar, of a Lanca- 
shire iron made out of special brands of cast irons, carefully 
selected from English and foreign productions. ; 

The purity of this iron is remarkable, as shown by its 
avalysis, Table B, whilst its a behaviour was 

ually singular, only requiring to produce permanent set 
11.25 fons ; it carvieds maximum load of 19.46 tons, with an 
elongation of 33 per cent., and broke with a strain of only 
12.94 tons per square inch, and a total elongation of 39 per 
eent. This metal being singularly pure, further attention 
will be called to it, to show its great endurance over a large 
range of working temperature. 





Specimen . 43 requiring to ace t set 
17. rare lire Fafa a of 24.5 tons, with an 
final ing load of 


elongation of 16.5 per cent., and a i 
22.64 tons per square inch, with a total elongation of 28.5 
os Fig. 44 ired 17.81 tons to prod 

en y requi u ms to produce per- 
manent set, pa @ maximum load of 25.24, with an 
elongation of 18.5 per cent. and a breaking load of 22.27 
tons, the total elongation being 33 per cent. 

These bars are shown to be comparatively high-class 
irons, possessing a moderately full tensile strength with 
great elongation and endurance. The writer in a large 
practice has proved such iron to be a very safe metal for 
rivet purposes, in fact, a rivet-head has not been known 
to break off in the manufacture of several hundred boilers 
—composition is given on Table B, Figs. 43 and 44. 

The boiler flue ring shown by Figs. 45 and 46, illustrates 
how mild steel of the Bessemer and Martin-Siemens class 
cn be manipulated and welded. , 

‘The flue ring is made out of a rectangular plate of mild 
steel. The first operation is to plane the ends of the plate 
hevel, that form when bent intoa circle, what is understood 
as a scarf-joint.. The ring is then welded up solid, holes 
cut out to insert two conical pipes, the pipes already having 
been welded up, being of the same metal as the ring, are 











Fig. 38. 


cold up to red heat, but nearly all ordinary bar or boiler 
iron and mild steels will endure considerable percussive 
force when cold, and up to 450 deg. Fabr., after which, as 
the heat is increased, probably to near 700 deg., they are 
all more or less treacherous and liable to break up suddenly 
by percussive action. The poorer class of metals at this 
temperature, which may be called a colour heat, varying 
from a light straw to a purple and dark blue, are simply 
rotten. e of these iar properties are illustrated 
by a series of tests of various qualities of metal. 

The ordinary merchant iron, illustrated* by Fig. 47a to 
47f shows that it may be bent cold or may be bent red hot 
withont signs of breakage or much distress. 

The two outside illustrations of the Figs. 47, 48, and 49, 
endure this bending test when cold and when red hot ; but 
at such a heat as can be induced by placing the metal into 
a bath of boiling tallow registering a temperature of about 
610 deg. Fahr., these metals break through by being bent, 
lose most of their malleability and snap off short under 
the action of the hammer. 

The same unfortunate element is exhibited by the mild 
class of Bessemer and Martin-Siemens steel, with this 
difference that they bend better cold, and more pleasantly 
when hot, but both break up by percussive action at the 
medium temperature before named ; the Martin-Siemens 
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< Fig. 43. 
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Fig. 40 is a specimen of Swedish bar iron tested over 
10 in. in length, and lined off into te inches same as 
Figs. 27 and 28, to further illustrate the peculiar behaviour 
of a ductile metal. Permanent set was produced by 12.3 tons 

r square inch; it carried a maximum load of 19.64 tons, 
oa then stretched 20 per cent., broke down with 13.27 
tons, and a total elongation of 23.5 per cent. Had this 
bar been tested over a length of 2in. only, the total elonga- 
tion would most probably have been istered by the two 
middle inches where the pulled asunder, which stretched 
in themselves 46.25 per cent., while the two end inches 
only elongated 14.5 per cent., thus showing that the two 
middle inches stretched 31.75 per cent. more than the two 
end inches, and 22.75 cent. more than the average of 
the whole 10in. Besides that an undue elongation must 
be recorded with a short specimen, it is more than probable 
that a much higher strain would have been carried before 
the maximum load was attained. 

The 10 in. length was adopted by the writer with a view 
to neutralise the extreme elongation caused by what is now 
pronounced as the breaking elongation, besides with a mode- 
rate length there is a greater probability of an accurate 
record being secured of the exact carrying power of the 
metal. The 10in. length also gives facility for a simple 
division into 100 parts, and by fixing a scale on the testing 
machine the elongation per cent. can be easily and accu- 
rately read off therefrom. 

Figs. 41 and 42 are illustrations of $4 in. mild steel bars, 
as largely used by the writer for rivets ; they are of boiler- 
plate type of metal, but with more work put upon it to make 
into bars ; Fig. 41 required 23.33 tons to produce perma- 
nent set, carried a maximum load of 34.27 tons, with an 
elongation of 28.5 per cent., finally breaking with 27.05 tons 
per square inch, with a total elongation of 34 per cent. on 
the 10 in. length. 

Specimen Fig. 42 required 23.81 tons to induce per- 
manent set, carried a maximum load of 34.99 tons, with 
an elongation of 18.5 per cent., breaking down with 24.06 
tons, and having a total elongation of 33.5 per cent., show- 
ing a ——_ difference to exist in the powers of en- 
durance between the ing load of a mild steel anda 
comparatively pure wrought iron, yet ihe steel elongates 
nearly as much as the soft metal, illustrating in every way 
the greater powers of endurance of a mild cast steel or 
ingot iron over a puddled yee wrought-iron bar. Com- 

itions recorded on Table B, (page 385 ante) Fig. 42. 
‘igs. 43 and 44 are specimens of { in. round rivet iron, 
a made for and used by the writer. These were 
tested the same as the preceding. 





* Read before the Iron and Steel Institute: Paris 
Meeting. 








Fig. 45. Fig. £6. 


inserted through the holes previously prepared in the ring, 
and then solid welded at both ends, after which, the ring 
is flanged, as shown at Fig. 46, and being finished off by 
the machine at a red heat, is left until cold, afterwards 
being fixed or ‘‘ clfucked’’ upon the face plate of a special 
machine, and turned up on the edges of the flanges. The 
ring now being completed is ready for the rivet holes to be 
drilled in the flanges, and forms one portion of a steel 
boiler flue as largely used by the writer—steel flue ring now 
exhibited. 

After many trials and many failures in attempting to 
weld steel boiler plates, the writer found it necessary to 
ascertain in all cases the composition of the metal before 
putting any labour upon it, and from a large experience it 
is now considered desirable that the carbon should not 
exceed one-eighth of a per cent., while the sulphur and 
onese should if possible be kept as low as .04, silicon 

ing admissible up to the extent of a tenth of a per cent. 

Farther experience is yet required to ascertain what 
exact composition gives the most satisfactory results by 
welding. At present some preference may be said to be 

iven to the Martin-Siemens class as compared with 
emer metal, when both are of about the same chemical 
composition. 

It is desirable that the worker of metals should have some 
experience of the best working heat of any iron or eteel that 
may be under manipulation. A knowledge of the 
Se endurance at —— temperatures is also 
impo to every one, as life and property depend 
so much on the efficiency of metallic structures. 
Few or no malleable metals, such as wrought iron or 
mild steels, can be found in the open market that possess a 
range of endurance at all varying temperatures, say, from 


i] which, it 
= bent well cold and red hot, but also at every intermediate 








enduring somewhat better than the Bessemer class under 
these tests. Specimens now exhibited. 
Figs. 48a to 48f refers toa mild Bessemer metal, and Figs. 


ai 49a to 49f a mild Martin-Siemens metal, while Figs. 50a to 


50f represent a very pure wrought iron. All the mechanical 
properties of these metals and their chemical compositions 
are shown by Table C, =¢ 385 ante, on reference to 

ill be seen that the test Fig. 50, not only 


heat at which the merchant iron and the mild steels failed. 

During several years of observation, the writer has come 
to the conclusion that no metal, containing much above a 
trace of sulphur, can endure bending at this colour heat, 
while, at the same time, the phosphorus must be low ; in 
fact, such endurance can only obtained by a compara- 
tively pure iron unalloyed by other iemealiente. Two 
specimens of iron and steel, showing colour heat, induced by 
boiling tallow, are exhibited. 

Figs. 50a to 40f. The mechanical power of this metal 
may again be referred to, that it only supported 11.83 tons 
to produce permanent set, carried the low maximum strain 
of 19.64 tons, but by this force it had elongated 24 per cent., 
yet ultimately stretched 39 per cent., and broke with 12.72 
tons, per sectional inch, of original area, clearly establish- 
ing that with a comparatively pure iron to secure great 
ductility and malleability you have only a low carrying 
power. This is the same class of soft pure iron referred 
to when Fig. 39 was described. 

The writer had a further object in testing the round 
bars of Cleveland iron, Fig. 38, with a view to examine 
their powers of endurance at this colour heat, but it was 
found not necessary to illustrate any specimens, as the 
metal unfortunately so breaks up, when punished at a 
temperature varying from 500 deg. to 600 deg. Fahr., as to 
become difficult to get a bent piece; and by referring to 
the composition of this iron, it will be found to contain a 
po ing ow of phosphorus, which in some degree may 
exp! its lack of power to resist percussive force at the 
heats just named ; nevertheless, this cheap ordinary iron 
is much more valuable for many practical urposes than 
the — and comparatively expensive wesete iron before 
co d 52, I 

‘or ts shown diagrams, Figs. 51 an , 
am indebted to Mr. toe of the Weardale Iron 
and Coal Company, Limited, Spennymoor, Durham, 
who kindly instructed their chemist to test by corrosion 
three pieces of iron, and one medium hard, and one soft 
steel plate, in a water bath containing 1 per cent. of sul- 
phuric acid, for a period of seventeen days. 


* Figs. 47 to 58 will be found on the separate page plats 
which we publish with the present number. 
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en i subjected to test were 2in. square by fin. 
ck; the loss loss in weight by corrosion was recorded every 
fen f Soot ect putea et toate a 
cn on the percen’ 
the horizon lines, the number of days being i 
by the vertical lines. 

The common iron in seventeen days lost 79 per cent. of 
its total weight. 

Tudhoe crown a, one of the brands of the Weardale 
Tron and Coal Company’s boiler plates, shows by line B a 
pg bx regenera her be Sage Em cent. 

Tudhoe best-best boiler plete, shown by line 0, lost in 
seventeen bo goed pee cent. 

The medium Bessemer steel lost in seventeen days 
13 per cent., as per line D, while the soft Bessemer metal 

only lost 4.8 per cent, as per per line E. 

ttention may be called to the fact that the metals, 
according to the impurities of their composition, lost most 
in the least time. The appé ces of the corroded 
specimens are illustrated by . 53, 54, 55, 56, and 57. 

As freak ap to have arisen on the second 
day with the soft steel, as at this point it had lost con- 

siderably more weight than the steel, but at the end 
of the fourth day the hard and the soft steel had Jost about 

equal portions. From that period, however, on to the 
coauthentie day, the soft steel, as is shown on the line E of 















ripe wae ed cold and then annealed. The other bowl* 
isa the first, put turned and polished inside 
and ou rand afterrards mounted and elctrorplatd inside. 
a ot tiny Deasere’ tesa 9 somal 
a piece 

contrast in fineness and solidity of surface, when compared 
with ordinary iron plate or ble wrought iron. 


eS that man of ornament 
and decoration may be roe pee metal, where the 
features are symm: 


leading a Con ity of outline. 
The results of the 3 experinents that have been put before 
ors clle however im: nm por were carried out with care, and 
gps them it will be apparent 


wrought iron can resist concussive force equal to mild steel, 
and as a much higher range of ductility and carrying 
ae is attained, it will force the attention of constructive 
mgineers to use it much more ey in all cases 
wane strength and lightness are 
Should it ultima be pro tat sea water will 
destroy steel quicker wrought iron. we might con- 
tinue the application of wrought iron for the skin of ships ; 
but with our present knowledge nothing should arise to 
La the whole amare of every steamer and sailing 
vessel being constructed of Bessemer or Martin- Slemnees 
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the diagram, did not lose as much as the hard metal by 8.2 
per cent., and 74.2 per cent. less than the commonest iron 
in the same time. 

The samples as after being tested are illustrated 
by Figs. 53 to 57. The composition of these metals will 
be seen by referring to Table B (page 385 ante), the 
respective figures being as follows : 


Fig. 
Common iron ... ots ooo the ship 53 
Tudhoe crowniron ... éco in oid 54 
Tudhoe best-best iron... dies eco eee 55 
Medium hard steel ... ae oie es 56 
Soft steel... pa sa ae on sit 57 
Pure iron pig ... 58 


Diagram Fig. 52 illustrates ‘the same metals tested 
a second time to check off the accuracy and figures of the 
first tests; and having the same letters of reference to 
character of metal, with the“addition of a very pure piece 
of soft iron, the corrosive action of which is illustrated by 
line F, and Fig. 58, on the diagram, and shows a less loss 
by 1% per cent. than the soft steel jue 16 da > 

he action of corrosion, as illustrated b igs. 53a to 

57a, omnes the oxidation of the oe as shown on 

, Fig. 51, that further reference need not be made 

to it, except to state that the corrosive action was a little 
more intense upon the whole series. 

The bath was the same as previously ge all the 
Pieces were filed up true before being tested. (Specimens 
“oa with now shown.) 

e malleability and purity of mild steel plates 
are used for ee pee, is further illustrated qos 
two bowls exhibited, and may be called a new manufacture 
or application of steel. The first bowl was blocked out of 
a flat plate 2 ft. in diameter and } in. thick, after which it 


an 
nan 
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TIME IN DAYS 


steel, as, at least, one-third of the total ee pw may be 
saved with much greater security. (Angle steel produced.) 

In the diluted sulphuric acid bath the evidences are quite 
clear in favour of mild steel and the purest iron to resist 
corrosion, but before as much can said as to the in- 
fluence of sea or salt water, a more extended and careful 
series of experiments are required. 

The same may be said of the selection of metals for the 
construction of artillery, C4 the —s has no doubt that 
by a still more to keep down 4 
carbon and injurious idiegte substances common 
wrought iron, that the neien enduring armour cope es might | 
be manufactured by the sosunielll or by 
Siemens process. 

Probably the pure iron, with a very low tensile strength, 
would appear to be the best adapted to withstand the shock 
of a cannon ball without breaking wu ; but whether such 
is worth carrying out by the ‘‘ man o! peace’ ’ may be a de- 
bateable question. 

There can be = —_ a the wy A eet class of | Mr 
steels, possessing double the strength of wroug’ 
iron that can be made, ought, without exopiie, to be ap- 
plied to the purpose of bridge 
other similar structures. Up to this it has hardly found 
a place, and has had no consideration in proportion to 
excellency and intrinsic value. 

Thousands of tons of this metal can be got from several 

of Bessemer and Martin-Siemens 


steal, with o cartelahy and togelasity, of far 
steel, with a y com ex- 
ceeding that which can be accomplished any class of 





* [We have not illustrated these bowls, because the 
bea character of the material could 


dicated by an engraving. As an example of art 
ship etal it was of exceptional interest. — Ep. E. 





that wy users of metals must, as it were, make some 
natural selection to secure the highest and best results for | i 
any 8 purpose; and it will also be clear that no |i 


405 

wrought iron made by the puddling process. The 

of a t-iron 2 y rede hen paid 

asunder across the bre in to the =< 
80 


Ordinary merchant or Staffordshire iron, or a Cleveland 


bar, although only possessing a very small power to resist 
percussive role FF, «py heat, yet are much, beitr 
pepe oe oh el chain cable or a rod to suspend 
a steady load, and 


4 ‘oa are comparatively impure 
as iron, they possess a much touslle clsenath Tuam 
the purest Asan y! iron found. 

5 2S SS ee irons are not adapted for the 
manufacture of fowling-pieces or rifles, as wick Gringo 


colour heat be approximately > 

being then liable to barat and fly in "teas eae 
dising the life of the user. At all times it will be for 

both te sportaman and soldier to remember, if quick Sing 

is desirable or demanded, that the gun or 

not be allowed to unduly hot. The The same consideration 

should be given both in the selection of metal for the 


a oy and in some measure in the use of 


Probably one of the best applications of the soft pure 
iron is to use it for stam urposes, such as the mann- 


facture of the details of ag where an flow of 
metal at a plastic heat is esirable, and the articles when 
finished will bear case-hardening without tee or stating 


up. 
Mo wd pose seas qrastl salbtiagepseon, mane toasty 
8 an ess great resisting power, mus 

treated in manufacture, or the whole of its advan‘ 

ms ¢ be turned to destruction. No vee 

the action of cold punching in such cases ought for 

ever to be abandoned ; and according to the writer’s ex- 
perience, cold punching at all times is a barbarous system 
jae no oar sae that oftener than is suspected leads up 


rhe colour heat test ought to be impressed u) all 
workmen to ent the hamm of metals metals when. half 
cold, or the heating of iron by red-hot iron for some final 
adjustment ; ‘where pemanering fe required it would be 


a better and wiser polic: only heat f the i iron with oo 
ny or by applying » fae against the surface a sho: 
Finishing forgings or smith’s work re ae 2 oo . 
black heat at allt 6 iF ties mes proves 
oe i and a) is ivestionsble 


care is afterwards 
then whether the fall'a measure of etal in 


which they are most lishle to fovie down. 
practical tions the work should be stopped and the 
metal left to cool. 
In the case of steel fly-shafts, att fa water of a hot 
neck has a tendency to split the shaft he journal and 
uce transverse cracks, that when the shaft is after- 
wards pat to work cause it to break down disastrously. 
The of the purest iron, no doubt, is serio 
interfered with at about 600deg. of heat Fahr., 
especially its power to resist Lim tag hie force, but in what 
=~ the Sete of the are disorganised at a 
y between a cold bar and a —— 


gos tn ge B not be easy to describe ; but such 

boing the fact fat, the greatest tear shouldbe exerdsed inal 
suc 

in conclasion, the writer bas t wone age at obliga- 


tions and t! 

firms, ie #, res pe mei - furnis ‘elas ae 

testing, e composition of metals investigation 

—among them may be named our » Dr. Siemens ; 
, and Co., idles- 


of Bolckow, Va’ 
ir. ihegureen, of the WF 
oor; Mr. Ellis, of John Brown and 
" Charles Cammell and 
Thomas Walmsley and Sons, Bolton ; and the Steel Com- 
its | pany of Scotland, Glasgow. 


brough ; Mr 
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AMERCAN IRON AND STEEL WORKS. 
By A. L. Hotter and Lenox Sirs. 

No. XXXIL — Tue Lucy Furnaces. Messrs. 
CARNEGIE BROTHERS AND Co., PirtspurGH, Pa, 
Since it was put into blast in May, 1872, the first 

Lucy furnace has, in regard to quantity of product, 
taken a front rank among blast furnaces of the 
world, Indeed the largest product of any furnace 
of this size, 804 348% tons for seven consecutive days, 
was accomplished by this furnace in February, 1878. 
Particulars of this run are given in tabulated form 
hereafter. 

The second stack, or furnace No. 2, was com- 
pleted and blown in last year. In all the principal 
dimensions it is like No. 1 ; such changes only were 
made in the minor details, as the practical working 
of No. 1 seemed to suggest as conducive to more 
perfect handling both while in blast and when 
nndergoing repairs. 





The stack K is of brick 134ft..in height, and is 
composed of an outer and an inner shell with an air 
space between them, The cross-section of the former 
is an eight-pointed star, while that of the latter is 
square, 7 ft. on a side average. L and L are cast- 
houses, each about 150 ft. long by 50ft. wide, M 
is No. 1 furnace, N No, 2 furnace, and O O nests of 
cinder cooling pans, designed and patented by Mr. 
Andrew Kloman, the general superintendent. 

The hot blast stoves are all on the same eral 
plan. The four built with furnace No, 2 (see Figs. 2, 
3, and 4, page 410) were fitted with somewhat larger 
combustion chambers. These combustion chambers 
are two in number, each 15 ft. 2 in. long, 3 ft. 9 in. 
wide, and 6ft. high ; they communicate with the heatin 
chamber by a series of rectangular openings pon 
in four rows, eleven in each row, running lengthwise 
of the stove. The openings in the two centre rows 
are 18 in. by 5} in., while those in the outside rows, 
running along the walls, are 7} in. by 5}in. The 
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Fig. t. 
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Floor 14 ft below Cast House Floor, level. 
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Before going into more particular description of 


the furnaces themselves, a glance at the general 
arrangement of the plant is desirable. The buildings 
are so placed that while covering comparatively a 
small area, and being conveniently located for the 
several purposes which they serve, they have 
ample passage ways between them and are all per- 
fectly accessible. 

The stock-house A A (see general plan, Fig. 1) is 
about 200 ft. long by 80 ft. wide, and is traversed lon- 
gitudinally by two tracks upon trestles 16 ft. high, the 
one nearer to the furnaces receiving thecoke, while the 
ore is run in upon the other. The level of the floor 
is 14 ft. below that of the cast-house, and from it 
the loaded buggies are run directly upon the pneu- 
matic elevators 4 4, which land them at the furnace 
top. 

In the engine-house C are located four engines for 
furnishing blast to the furnaces, one engine supply- 
ing the pneumatic elevators and three boiler feed 
pumps. Each of the four first-mentioned engines 
delivers its blast into the main blast pipe D D. 
This pipe being 6 ft. in diameter and about 250 ft. 
long, serves as a receiver as well as a conduct to the 
hot-blast stoves EE. After its passage through the 
hot-blast stoves, which are eight in number—four to 
each furnace—the blast is collected by suitable 
ee and conducted to the bustle pipes and tuyeres. 

e gas flue F F receives gasfrom the ‘‘ down-takes” 
G G, conducts it along the back of the hot-blast 
stoves, delivering to each its supply, and thence by 
a double curve to the boilers in the house H. Here 
it is distributed to each battery of boilers, and after 
combustion is again collected in the waste gus flue 
ti, whence through J J it is drawn into the stack K. 








air pipes are of cast iron, twenty-one in number, 
with an area of opening about 16 in, by 4in., and 
are arranged in three rows of seven each between 
the rows of rectangular openings. Each stove is 
provided with three chimneys closed by dampers. 

Figs. 7 and 8 on page 411 show front and side 
elevations of the blast engines. They are all exactly 
alike, having balanced slide valves. They were de« 
signed and built by Messrs. Mackintosh, Hemphill, 
and Co., of Pittsburgh, Pa, The principal dimensions 
are as follows: 


Steam cylinder 36 in. dia. 
Blast cylinder... a oa 
Length of stroke a abe 0 
Flywheels (two to each engine) 14 ft. dia. 
Weight of flywheels (each) ... 10 tons 


Revolutions see ‘ise a 27 per min. 
The engine furnishing air to the pneumatic ele- 
vators is of the same type as the others, #.c., upright, 
balanced slide valve, &c., and was built by the same 
firm. Its cylindersare 22 in. and 48 in. in diameter 
with a stroke of 36in. Twelve plain cylindrical 
boilers furnish steam for the engines, the feed 
pumps, and other purposes. They are 60 ft. long 
each, feight have a diameter of 42 in. and four 
of 48in. They are set in pairs, and the flame from 
the burning gas ge their entire length. 
Sections of stack of No. 2 furnace are shown in 
Fig. 4, page 410, and the Table No. I. compares the 
rincipal dimensions of this furnace with those of 
0.1. Asshown in the Table No. I. the height of the 
columns at the base of No. 2 furnace is 20ft. This 
enables a uniform thickness of 3 ft. of firebrick to be 
carried from the top of the crucible to within a few 
feet of the widest part of thefurnace. Italso admits 
of the outside of this brickwork, which is cased in cast 





iron, being cooled by a stream of water, should 
any danger arise of cutti through at the 
boshes. Upon the top of the columus rest two 
concentric rings (one within the other) composed 
of 15 in. wrought iron J beams, ‘These carry a 
large cast-iron ring 3 ft. 6 in. wide. and 2 in. 
thick, upon which is built the wall of the stack. 
This wall, from the boshes up, has a uniform thick- 
ness of 4 ft., and consists of an inner firebrick lining, 
26 in, thick, 4 in. of loam s: (which is carried to 
within 7 ft. of the top of the furnace), and an out- 
side shell of red brick 18 in. in thickness. The whole 
is cased in sheetiron, varying in thickness from +z in. 
at the bottom to ¥; at the top. A water box built 
in two sections surrounds ech tuyere, and there are 
also in the casing above the tuyeres spaces contain- 
ing water-boxes, in which additio or fighting 
tuyeres may be inserted if necessary. 
TasBLeE No. I.—Dimensions of Furnaces. 








Furnace | Furnace 

No. 1. | No. 2 

ft.in.| ft. in 

Height of stack .. = 75 0 75 0 

Diameter at boshes sed ove 20 0 20 0 

Diameter of hearth at bottom ... 8c 90 

99 és top 90 90 

er mouth ¥ ooo 120 

9 tuyeres a eee -| 08 08 

Height of widest of boshes | 800 31 0 

» centre of tuyeres from bottom 

of hearth ... eas Fe ae oo} 48 49 

Height of columns at base 13 0 20 0 
Number of tuyeres 5 6 











At the bases of the ‘‘ downtakes,” which are 6 ft. 
in diameter, and lined with = hom firebrick, are 
arrangements designed by Mr, Kloman, for washing 
the gas ; they consist of jets of spray thrown from 
six pipes placed in the circumference of the ‘‘ down - 
takes.” The dust caught by this spray falls with 
the water intoa pan at the bottom, whence it is 
carried off with the flow. Another very ingenious 
device of Mr. Kloman’s in use for several years at 
No. 1 furnace, and adapted also for furnace No, 2, is. 
the cinder cooler referred to above. It consists of 
a large circular cast-iron trough, about 25 ft. in 
diameter, through which water is kept flowing. In 
thecentre of this trough is a vertical shaft or spindle, 
carrying radial arms that revolve freely. ‘To the ex- 
tremity of these arms is attached a ring of cast-iron 

s, which set into the trough, and are thus cooled 
y the water on their exterior. From the tap the 
cinder is conducted to these by a runner, and 
as one pan fills another is brought into position. 
When cold a small hydraulic crane lifts the block of 
cinder from the pan to a cart which hauls it to the 
sump. These furnaces are run on Lake Superior ore 
exclusively, generally ‘‘ Republic” and ‘‘ Champion,” 
the mixture averaging 65 per cent. metallic iron. 
The coke, above what is supplied by the company’s 
own works at Carpenter's Station, Pennsylvania 
Railroad, is from Connellsville, Pa. When running 
on Bessemer pig, from 2800 1b. to 2900 lb. of coke, 
including 4 per cent, wastage, are used to the gross 
ton (2268 1b.) of metal. The limestone is from 
Cannonsburg, Pa., and from points on the Allegheny 
cok Railroad, which runs . the furnaces. About 
1000 lbs, of limestone per ton of iron are used. 

The out-put of furnace No. 1 since it first went 

in blast is as follows, in tons of 2000 lb.: 


tons. 
1872 pean 
1873 as eco eos sas sos 23,346: 
1874 ove ses 900 on ove 27,860 
1875 EAE ee” sae . 26,5635 
1876 (out of blast three months) ée0 18,334 
1877 ioe ove ne «» about 28,000 
1878 (first three months) sad «+ 14,8893 

During the regular business week ending February 


17, 1878, this furnace made 7784$% tons of Bes- 
semer pig, of which the grade was as follows ; 
No. . Per cent. 

Le oe on ssa ses ee io 

, sens ius ove ose ves 0.6 
This work, surprising as it is, was exceeded 
during the seven consecutive days ending February 
17, 1878, record of which is as follows (in tons of 
2268 Ib.) : 


February 13 , 110 2010 
geet 7 113 586 
ee 116 82 
nae ; 116 1652 
ie 107 1744 
, 18 117 1784 
“on 122 454 

Total .. 804 1468 
















































































[Nov. 22, 1878. 








408 
This iron was all Bessemer of grade as follows : 
No. Per cent. 


8 eee eve ooo os eee 15.1 

It should be stated that this large product was 

not made at the expense of fuel, the amount of coke 

per ton of pig being no greater than it had been for 
some time before. 








METALLURGY AT THE PARIS 
EXHIBITION.—No. V. 
Tue METALLURGY OF NICKEL—(continued). 

New Caledonian Ores.—The hydro-silicates of 
nickel and magnesia, described in a former article, 
constitute an entirely separate branch of the 
metallurgy of nickel. We have seen that European 
ores are sulphides and arsenides of low percentage, 
whereas the New Caledonian mineral, when pure, 
attains 18 per cent. of nickel, and is accompanied by 
neither sulphur nor arsenic. ‘The percentage of 
cobalt and copper in these silicates is also very small, 
although at no great distance in the same district, 
these two metals are more abundantly met with in 
other lodes. The low ores contain a good deal of 
iron, that is often a hindrance in the process of 
separation. 

As we have already stated, dry as well as wet 
processes have been applied to these oxidised 
minerals, and although the subject has sometimes 
been discussed, the practical results have too care- 
fully been kept secret, to allow of any well-based 
opinion as to the best method in use. It seems to 
us reasonable to suppose, however, that a mixed 
process will hereafter be adopted by all, where the 
advantages of each method will be obtained in the 
special cases where their application is most suited. 

One of the dry processes proposed for the reduc- 
tion of the silicate is based on the same principles 
that preside over the reduction of iron ores. ‘The 
result is a cast that is afterwards refined. Unfortu- 
nately for the ultimate success of this method, the 
general properties of nickel are in every way similar 
to those of copper. The affinity of nickel is much 
greater for sulphur, arsenic, copper, and antimony 
than it is for carbon and iron. This being the case, 
the best method must certainly consist in adding 
sulphur or arsenic to the ore to produce a matte or 
a speiss. Of these two agents, arsenic is decidedly 
the most energetic. By its means nickel is more 
completely concentrated, but, on the other hand, it is 
easier to get rid of sulphur than it is to purify the 
metal of any arsenic it may contain. Notwithstand- 
ing the serious drawbacks of adding either of these 
causes of impurity to a mineral that is free from them, 
the method is sometimes successfully applied, as we 
shall state further on. 

The wet process is in every way similar to what 
has been described for the treatment of matte and 
speiss. The mineral is dissolved, and finally the 
oxide of nickel is precipitated, dried, and reduced 
to metallic nickel. By this means, M. Christofle 
has been able to manufacture a metal that can be 
hammered, of which the following analysis shows 
the composition : 


eps = . oe ‘i 97.75 
Cc ee aoe oes aan one pm 1.25 
ae > iets ded eee eas ‘a ial 0.54 
/ ae a wes eee ese =e 0.36 

99.90 


It appears manifest, that where ores vary in rich- 
ness and composition as occurs with the New Cale- 
donian silicates, both the wet and dry processes 
ought to find their place in the same foundry. Not 
that a mixed pa should always be applied to the 
same parcel of ore, but that, a judicious division in 
the mineral having been obtained, each parcel should 
be treated by the method most suited to its compo- 
sition. 

As the larger portion of these ores is shipped to 
France, a few notes on the methods iz. use in two of 
the principal French smelting establishments will 
suffice to complete our subject. The Sept®me 
Foundry, under the able management of Mr. 
Garnier, will serve to illustrate the process ; and 
M. Christofle’s interesting St. Denis works, to show 
how nickel can be obtained by a wet and mixed 


process. 

Septéme Smelting Works, near Marseilles—The 
ae is the average composition of the ore 
treated by M. Garnier which he derived from a 
poor and a rich deposit. 


ENGINEERING. 
(A). (B). 
Water ... sit = oss 14.50 10.00 
Silica ... iad ‘in Ses 57.50 50.00 
Peroxide of iron ost oli 2.50 3.50 
Protoxide of nickel ... a 8.50 18.50 
Magnesia and lime ... 17.28 18.40 


The percentage of pure nickel in the first case is 
6.6, wot in the second 14.615. 

The iron at once appears as the most difficult 
body to get rid of, for no other substance in the 
ore’s composition attains its affinity for nickel. M. 
Garnier made several attempts to separate the iron 
in a preliminary process ; he tried : 

1. To dissolve the iron by the use of hydro- 
chloric and sulphuric acid. Part of the nickel was 
found to enter the dissolution and the method had 
to be abandoned. 

2. To obtain metallic nickel by reducing the oxide 
in a hearth, without actually melting the ore. A 
magma was the result containing grains of nickel, 
that were hand picked and washed out. The scoria 
still contained considerable quantities of nickel that 
being reduced were very difficult to dissolve in 
acids, The treatment of this substance was, there- 
fore, extremely tedious, and the process also put 
aside. 

3. To separate the larger portion of iron con- 
tained in the mineral by making it enter the slag 
in a smelting process. The result is a cast metal 
composed chiefly of iron and nickel. 

4, To smelt the ore with addition of sulphur or 
arsenic, and thus to obtain a matte or a speiss. 

We have already put aside the first and second 
methods. The third is decidedly the most interest- 
ing, for not only is it original but it is in daily use 
at Septéme, where most of the ore is submitted to 
its treatment. As to the fourth, we shall have but 
little to add to what has been already said in former 
articles. This method is not only most useful for 
the treatment of poor ores, but by its means nickel 
salt can be manufactured, where it would be diffi- 
cult to dissolve a cast metal for the purpose. 

Smelting for Cast Metal.—The fragments of the 
ore received at the works are separated from the 
dust or ‘“‘smalls,” and are again subdivided into 
two classes according to their percentage of iron. 
The smalls are made into cakes along with lime, 

coal dust, and oxide of manganese. The cakes are 
pressed and dried before being charged in the smelt- 
ing furnace. Energetic fluxes, such as fluorspar, 
manganese, and carbonate of soda, are added to the 
ore, with the object of rendering the slag as fusible 
as possible, and of allowing the iron to remain in 
the cast. If too much iron is oxidised and allowed 
to enter the slag, it js impossible to prevent a 
certain amount of nickél to follow. The presence 
of sulphur in the furnace must be strictly avoided, 
for the formation of sulphide of carbon would in- 
evitably oxidise a portion of the iron. 

The ore containing a high percentage of iron is 
smelted separately, so that at Sept?me two qualities 
of cast metal are obtained, one containing 50 per 
cent and the other 20 per cent. of iron. 

M. Garnier observes that a cast of nickel] and 
iron is more fusible than a cast of each of these 
metals separately. The temperature required is 
therefore not very high, and the operation may be 
conducted with a slight cold blast in a furnace 
4 metres in height. 

The following are the compositions of cast metals 
obtained from ores containing an equal quantity of 
iron and nickel : 


Iron... 46.55 41.30 38.70 34 27 
Nickel... 50.91 54.25 59.00 63 68 
Carbon 3.04 4.45 2.30 3 5 
A complete analysis gave : 

Nickel vm a obi 60.90 
Iron ... se ol ode 33.35 
Silicium ae wn om eco 0.85 
Carbon 3.90 

99.00 


These results show, it is true, that it is possible 
to regulate the amount of iron that is left in the cast 
metal. But to be able to judge the value of the 
process it would be necessary to know the compo- 
sition of the corresponding slags. When rich ores, 
containing but me quantities of iron, are treated, 
it is possible to obtain a nickel cast with little or no 
iron, and capable of being hammered to a certain 
extent. 

The process of smelting for cast metal at Septéme 
produces three kinds of metal : 

1. Pure nickel cast, 

2. Rich nickel cast with small percentage of iron. 

3. Poor nickel cast with high percentage of iron. 

The first quality is used without further treat- 








ment for the manufacture of alloys. The other 
two are refined. 

Refining.—To obtain the nickel alone, freed from 
the iron, that so far has been its constant companion, 
the cast metal is heated and then melted in‘a rever- 
beratory furnace. The object being to oxidise the 
iron, a blast is brought to upon the metal, and 
oxidising substances, such as oxide of manganese, 
&c., are added. As oxide of iron is formed, quartz or 
bodies containing silica are thrown into the furnace, 
and the slag obtained is raked off. Frequent essays 
show when the nickel is sufficiently free from iron. 

When the metal produced is destined to manu- 
facture nickel bronze or maillechort, a small amount 
of copper is often added at the refining process. 
The buyers prefer this alloy, which is easier to melt 
than the pure nickel. : 


PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. V. 
METEOROLOGICAL INSTRUMENTS.—I. 

Tuere is hardly any branch of natural science 
which has, during the last quarter of a century, 
made such great advances as has the science of 
meteorology. Its progress has been marked rather 
by slow and steady development than by popular 
novelties or startling discovery, but it has produced 
great and important results and has each year been 
becoming less and less speculative in its nature, 
approaching more and more to the position held by 
the exact sciences. For years the science of me- 
teorology had no more interesting field than that of 
collecting data of observation and tabulating them 
for future reference, for until the results of many 
years’ observations had been collected, but little 
value could be set upon the averages. Readings of 
the barometer, of maximum and minimum thermo- 
meters, of the hygrometer and rain gauge, and in 
some instances of the anemometer were patiently 
and persistently taken day after day by many 
hundreds of observers, the results being plotted in so 
many curves upon paper blocks divided into squares 
and sold for the purpose by the “opticians” who 
sold the instruments, and beyond telling the patient 
observers when they ought to take their umbrellas 
out with them, and when they might leave them at 
home (information which by the way seemed to be 
far from infallible), we are afraid that the virtue of 
perseverance of nine-tenths of such observers pro- 
duced no other but its own reward. But there was 
at the same time, among the many hundreds of 
observers, a certain proportion of sound scientific 
men, whose observations were of the highest scientific 
value, not only on account of their accuracy—for 
that might be attributed to most of the majority— 
but on account of the use made of the results, and 
the scientific methods of handling the figures 
adopted in tabulating them. The first great step, 
however, made in meteorological science, due, we 
believe, chiefly to the late Admiral Fitzroy, was the 
systematic organisation of simultaneous observations 
all over the country, and the collection of, and trans- 
mission to, a central office of the results of those 
observations, by which the rise, progress, and decline 
of atmospheric disturbances could be watched and 
traced as they swept across the country. 

The application of the electric telegraph to simul- 
taneous meteorological observation was an obvious 
and important refinement, and it, at the same time, 
brought within the field of observation a vast 
geographical area, which has gone on increasing 
until it now covers the whole of the civilised globe; 
the transmission of meteorological data, and the 
retransmission of the computation of those data in 
the form of weather warnings to stations all around 
our coasts, forming an important and continually in- 
creasing branch of telegraphic traffic. 

In the United States of America, where meteoro- 
logical telegraphy is probably more developed than 
in any country of the world, maps and tables are 
published twice daily, showing at a glance at which 
places the barometric pressure was identical at any 
one time, and where the temperature was the same. 
Upon the same maps the direction of the wind and 
its velocity are also indicated, and all the data are 
supplied, from which the movements of centres or /oci 
either of atmospheric disturbances or of calms may 
be estimated with remarkable accuracy. The electrical 
connexion of the old and the new continents by means 
of the Atlantic cables has increased the area of ob- 
servation from thousands to millions of square 
miles, and has placed in the hands of meteorologists 
the very class of data that is most wanted, for the 
preparation of weather forecasts and for the sending 
of reliable storm warnings. In connexion with this 
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of the subject the names, in this country, of the 
te Admiral Fitzroy, of Mr. James Glaisher, and of 
Mr. Scott, and, in the United States, of Captain 
Maury, and the Meteorological Department of the 
New York Herald, must never be forgotten. No one 
interested in either the safety of navigation or the 
progress of meteorological science can have failed to 
notice with what extraordinary accuracy, during the 
last two years, gales and storms having their origin 
on the other side of the Atlantic have been pre- 
dicted as to the time of their arrival at our shores, 
the area and nature of their influence, and the period 
of their violence. It isnow found that 80 per cent. 
of these predictions are fulfilled, and like all sciences 
founded upon extended observation, and upon the 
averaging of large numbers of data, each increase of 
area observed, and each addition to the number of re- 
liable observations must be accompanied by acorre- 
sponding increase of accuracy in the computation of 
results. ‘To the proprietors of what every one must 
admit to be the most enterprising journal in ex- 
istence, the New York Herald, the continent of 
Europe, and especially this country, are indebted for 
being so often prepared for storms and gales which, 
without such warnings, would be most disastrous to 
our shipping, and would too often be accompanied by 
a grievous loss of life and property. 

Next to the simultaneous observations at an 
enormous number of stations, the next important 
advance in the progress of meteorological science 
has been the employment of automatic registering 
instruments, by which ‘‘ personal” mistakes are re- 
moved, or are substituted by a more easily elimi- 
nated cause of inaccuracy, namely, “ instrumental” 
errors. The great value of self-recording instru- 
ments lies of course in the fact that an unbroken 
chain of observation is continuously being made 
night and day, which is recorded and fixed in a form 
most convenient for computation of results, and for 
the recording of specialphenomena, The consideration 
of this portion of the subject brings us to the more 
immediate object of the articles to which the present 
notice is introductory, namely, the recording of the 
present position of the science of Meteorology as 
illustrated by objects exhibited in the Paris Exhi- 
bition of 1878. 

Meteorology at the Paris Exhibition was very com- 
pletely represented in all its branches, and we ven- 
ture to say that on no previous occasion has there 
ever before been collected within one institution so 
complete and interesting a series of instruments 
and objects illustrative of Meteorological Science. A 
casual visitor to Paris might have spent several days 
at the Exhibition, and yet come away with the idea 
that there were there no meteorological instruments 
to speak of beyond a few specimens in the gallery 
devoted to instruments of precision, and some 
isolated apparatus dotted about among the foreign 
galleries. But with one remarkable exception the 
most important meteorological exhibits were not 
within the main building at all, but were in the Ex- 
hibition grounds on both sides of the river, being 
within and around two small sheds or pavilions 
erected to receive them. 

Close to the large pavilion containing the ex- 
hibits illustrative of the State manufactures of 
France, where the very beautiful tobacco machinery 
was seen at work, was a very insignificant little 
shed, but which contained some of the most interest- 
ing ,objects in the Exhibition. This little shed 
is a fac-simile of the self-registering instrument 
ae oe in the meteorological observatory, which 

as lately been established in the new ornamental 
park of Montsouris, about three miles from Paris, 
towards the south-east, and which is under the 
control of a special municipal service belonging to 
the Ville de Paris. Within the shed was a series of 
very fine recording instruments, to which we shall 
refer more in detail in future articles. There was 
first a fine barograph recording upon a cylinder of 
smoked paper driven round by a clock the variation 
of barometric pressure taking place during the 
twenty-four hours. Nextto this instrument was the 
electrograpb, for automatically registering, by means 
of photography, variations of atmospheric electricity 
at or near the surface of the ground. At the end 
of the pavilion was an interestinginstrument to which 
the name atmograph is given, the use of which is to 
register automatically upon a smoked drum varia- 
tions in the weight of a vessel filled with earth, the 
surface of which is exposed to the atmosphere and 
to the influences of rain, snow, fog, or dew, as well 
as to that of evaporation, 

Close to this instrument, which is very elaborate 
and splendidly finished, was one of M, Alluard’s dew 





point hygrometers, which is a modified and very 
convenient form of Regnault’s instrument, and to 
which we shall refer again on an early occasion, and 
next to this was an interesting apparatus for chemi- 
cally analysing the air, and by which the atmosphere is 
continually being tested for ozone and ammonia, as 
well as for carbonic acid. There was also a set of six 
thermometers by Salleron for enabling the observer 
to read within a building temperatures outside, three 
of which are in communication through copper tubes 
to reservoirs of water placed on the roof, and the 
other three communicate in the same way with 
the outside of the building through the wall. 

The registering psychometer, or dry and wet bulb 
thermometer, is very interesting and original in 
design. The thermometers or arrangement by which 
variations of temperature are converted into me- 
chanical motion, were outside the shed exposed to the 
atmosphere, and consisted of two of M. Bourdon’s 
torsion tubes completely filled with alcohol and 
sealed up. Variations of temperature expanding or 
contracting the alcohol cause the tubes to twist in 
one direction or the other, and in doing so they move 
the index bars carrying the points which make 
marks upon a smoked paper drum driven round by 
a clock. One of the tubes is kept dry, and the 
other is covered with muslin, which is maintained 
in a wet condition by means of a cotton wick dipping 
into a vessel of water. 

In the same pavilion was a very interesting micro- 
metrical instrument for computing the curves drawn 
by the various instruments, translating their read- 
ings into figures. The drums of the various instru- 
ments carrying the smoked paper and upon which 
are traced the curves to be computed, are dropped 
into V bearings ; and, by means of two micrometer 
eye-pieces, the one sliding along a straight divided 
scale and the other attached to a pivotted arm whose 
angular displacement is measured by a vernier and 
divided arc, the numerical value of the curve traced 
aay the smoked drum is very readily estimated. 

e shall in future articles describe these instru- 
ments in detail. 

Outside the Montsouris shed were maximum and 
minimum standard thermometers, a Saussure’s hy- 
grometer, which we may remind our readers con- 
sists of a needle traversing a divided arc, motion 
being given to it by the elongation or contraction 
of a human hair under the influence of variations of 
atmosphere humidity ; an ozonoscope, which consists 
of an inverted porcelain saucer from the centre of 
which hangs a strip of ozone test paper ;* the saucer 
is suspended by a ring attached to what would 
naturally be its under surface, its only object being 
to form a roof or umbrella over the paper to protect 
it from the rain. There was also attached to the same 
stand one of M. Salleron’s registering ozonometers, 
which by keeping a piece of ozone test paper con- 
tinually passing below an orifice by means of a 
clock, the amount of ozone present in the atmo- 
sphere at any hour of the day is recorded by the posi- 
tions of the blue discolouration marks on the paper. 
The evaporometer of M, Piche, which also formed 
one of the collection, is an exceedingly simple in- 
strument, which deserves to be far better known in 
this country than it is. It consists of an inverted 
test tube suspended by its closed end, and divided 
into millimetres or any convenient measure. The 
tube is filled with distilled water, its mouth being 
closed by a flat disc of bibulous paper about twice the 
diameter of the tube, which is kept against the mouth 
by a light spring. The annular portion of the paper 
outside the tube forms an evaporating surface, and 
the loss of water from evaporation is constantly 
being made up from the supply in the divided tube, 
the fall of which, during any period, indicated by 
the scale, being the amount of evaporation during 
the same time. There is also on the outside of the 
shed a fine actinometer, consisting of two thermo- 
meters, the bulbs of which are enclosed in vacuum 
globes and directed towards the sky. The bulb of 
one thermometer is blackened and the other left 
bright, and the difference of the readings on the 
scales is a measure of heat radiation into space, and 
therefore of the clearness of the atmosphere. Close 
to this instrument was a curious rain gauge consisting 
of a plate of glass one square metre in area mounted 
upon a sloping stand like a desk. Below its lower 

ge is placed a receiver having a divided water 


* This paper is prepared by being in a mixture of 
starch nls solailen of potassium pide. When exposed 
to the influence of ozone t! ium iodide is decomposed, 
the potassium combines with the oxygen to form , 
and Tiberates the iodine which forms with the starch a blue 
compound. 








gauge attached to its side. The large glass is slightly 
curved so as to form a trough by which the water 
falling upon it is directed into the funnel of the re- 
ceiver. This instrument, which at first sight 
appears an ingenious apparatus, must be liable to 
great errors on account of its great evaporating 
surface, and in hot, sunny, showery weather we 
doubt whether it would measure more than 26 per 
cent. of the actual rainfall. There were also in the 
same collection two forms of anemometer, Dr. 
Robinson’s, in which the velocity of the wind 
is estimated by the number of revolutions, in a given 
riod of time, of a fly composed of cups driven round 
the wind, and what might be called a combination 
of Dr, Lind’s instrument with the spring plate of 
Mr. Follet Osler. This little instrument would re- 
uire a drawing to make an explanation clear, and we 
shall therefore refer to it again in a future notice. 

By far the finest meteorological apparatus in the 
Exhibition was the splendid electrical esos 4 
meteorograph of M. Theorell, in the Swedi 
Section. By this instrument, which we shall shortly 
describe in a separate illustrated article, not only 
are the readings of the barometer, and wet 
bulb thermometers, pressure of the wind, direction of 
the wind recorded for every fifteen minutes through- 
out the twenty-four hours, but the readings are 
printed in ordinary figures upon endless paper in 
vertical columns corresponding to the different in- 
struments and against time figures printed by the 
clock which form the firat column. The various 
transmitting instruments may be distributed in 
different parts of an observatory or district, while 
all the records are received by the one receiving in- 
strument, which may be fixed in any convenient 
_— and within the observatory building. The 

nish of this beautiful instrument, which is con- 
structed] by M. Sérensen of Stockholm, is of the 
highest possible perfection, and for workmanship was 
not surpassed by anything in the Exhibition. 

Switzerland contributedsome interestingapparatus 
including a self-registering rain gauge, the rainfall 
being recorded on paper drums by means of a series 
of punctured points, caused by a pricker attached 
to the end of a balanced lever rising as the water 
receiver increases in weight, and being pressed into 
the pee periodically by a lever attached to the 
clock. There was also in this section a registering 
thermometer and hygrometer recording in a similar 
way; the thermometer consists of a pyrometric 
metallic coiled bar, which in curling or uncurling 
under variations of temperature actuates a bar 
carrying a point, which is pressed against the paper 
cylinder by the clock, The hygrometer consists of 
a Saussure instrument, the hair of which actuates 
a lever a. the point. These instruments are 
made by Hollinger, of Zurich, and display very 
good workmanship. 

In the French gallery devoted to instruments of 
precision, there were some splendid examples of both 
standard and registering meteorological instruments, 
including M. Hervés’s electrical registering anemo- 
meter contributed by M. Hardy, andin the grounds 
of the Trocadéro, on the other side of the river, was a 
large pavilion devoted entirely to the science of 
meteorology and to which we intend to refer in our 
next article. 


THE PUBLIC WORKS PAVILION AT 
THE PARIS EXHIBITION.—No. IT. 

To the right on entering the pavilion, the detailed 
geological map of France was placed, occupying the 
principal part of the walled space. The execution 
of this map, at the cost of the State, was decreed on 
the lst of October, 1868, a ministerial decree of the 
15th of the same month organised the special service 
charged with this great work, and it was placed 
under the general direction of M. de Beaumont, 
senator, member of the Institute and professor of 
geology to the School of Mines, The report of the 
30th of tember, 1868, which contained an ex- 
planation of the reasons for undertaking this work, 
also pointed out the general conditions under which 
it would be carried out; the object was to resume 
the work inaugurated in 1835 by the Institution of 





De ental Geological Maps, and to complete it 
by bringing together all that already been done. 
and to insure its correctness; as to the essenti 


features in the preparation,of the work, they were 


ually defined in the report. The geological fea- 
Sees of the und were to be laid down on the 
map of the War D ent, and to a scale of 


sobon 3 it was considered that a term of ten years 
would be sufficient to complete the studies for the 
286 sheets comprising this map. An edition of 
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200 copies will be made of each sheet; the cost of 
the work was estimated at 40,0001. After the death 
of M. de Beaumont, in September, 1874, the service 
of the detailed geological map nderwent re- 
organisation ; the Administration of Public Works 
took the opinion of the Commission instituted for 
the purpose, and composed of Messrs. Griiner, Du 
Souzche, Daubrée, inspectors-general of mines. The 
—— result of the inquiry conducted by this 

ommission was directed to the consideration of the 
evident disproportion between the scheme and the 
means placed at the disposal of the service for 
carrying it out. They considered it necessary to 
modify the existing arrangements among the staff 
employed, and they also pro to admit into the 


service, the engineer in charge of the bureau 
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established at the School of Mines, On the other 
hand, the attention of the Administration of Public 
Works was called to the necessity of imparting to 
the work an impersonal character, so that it should 
be independent of system, and of the greatest 
practicable value to the special public for whom 
it was intended. The municipal decree of the 
2ist of January, 1875, which reconstituted the 
Geological Service, solved all existing difficulties 
in the best manner by establishing, esi 
the director, a Commission responsible only 
to the minister, and the duty of which was to 
advise on all points connected with the execution of 
the map. 

During the past three years all the efforts of the 
head direction have been devoted to putting into 
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practice the principles laid down when the service 
was reorgani Although the reforms, as large 
as they were liberal, which had been made in the 
personnel of the service only became effective in 1876, 
on account of the insufficiency of the grant made, 
and although only two years of work under the new 
organisation have been done, excellent results have 
been obtained. During the first year the geological 
service, reduced previously to six active members, 
was raised to thirteen, selected from among the pro- 
fessors of different faculties, and the engineers of 
mines. It counts now twenty-nine members. With 
this extension, and its annual grant of 3200/., the 
service is in a fair way to give to the publication of 
the map a rapid impulse, and to complete it during 
18 years, counting from 1875, and corresponding to 
a@ mean annual production of fourteen sheets per 
annum. Amongst the other reforms effected, t 
relating to the mode of publication is of great im- 
portance. In accordance with the recommendation 
of the special committee, the edition printed has 
been raised from 200 to 500,and chromo-lithography 
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has been substituted for hand colouring. This latter 
modification has reduced the selling price 50 per 
cent. Indeed, so great an economy has been effected 
that the prices are for the most part the same as for 
the sheets of the military map, and in some in- 
stances they are even below it. 

Since its organisation in 1868 this geological map 
service has taken part in three exhibitions, those of 
Vienna in 1873, where twelve sheets were shown 
collected, three in width and four in height, and 
having Paris as the central point. These sheets 
were delivered to the public in the month of May, 
1874. Another collection of twelve sheets, form- 
ing a continuation of the previous ones towards the 
north, was sent to the Geographical Exhibition of 
1875. Lastly a third collection was sent to Phila- 
delphia in 1876, and it was retained there at the 
request of the Centennial Commissioners to form 
an exhibit in the permanent museum established at 
Fairmount Park. 

The different objects exhibited by the Geological 
Map Service at Paris include seventy sheets, some 
engraved and some only the drawn maps. Some of 
these sheets, were prepared expressly for the Exhibi- 
tion, and do not coincide exactly with those based 
on the war maps. Of the latter, thirty sheets are 
now on sale.* Fifteen other sheets, forming the 
work for 1877, are now in the hands of the engraver 
or printer. The remaining twenty-five sheets are 


* The number of sheets actually published is thirty-one. 
It was not considered advisable to exhibit the sheet con- 
Havre, forming part of the seventh division of the 





map. 
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in various stages of completion ; the greater number 
of these require only revision or small additions to 
place them ina state for the engraver. The various 
exhibitions since 1868, in which these maps have 
found a place, are suitable indications of the steady 
progress that has been made. Out of the seventy 
sheets exhibited, the service reorganised in 1875 has 
since that date prepared forty-six; of the thirty-one 

ublished nineteen have been due to the new service, 

ut this exhibit must not be considered only 
from the number of sheets it contains. It must be 
equally regarded with reference to the distribution 
of the sheets to the areas they represent, 

Those sheets of the map which have hitherto 
found a place at the different exhibitions, refer to 
the north and north-east, and scarcely extend be- 
yond the Paris basin, which offers special facilities 
for the purpose. At the Paris exhibition the work 
of the service was for the first time well represented 
by sheets of the most varied character taken in 
different parts of France. It may be remarked that 
beyond the Pyrenees, Brittany, and the Jura, all 
those between which France may be naturally 
divided, were geologically represented in the Pavilion 
of Public Works. 

With reference to the tertiary basin of Paris, 
which forms the central panel of the exhibit, an im- 
portant part is that of Aquitaine, the very original 
structure of which has been ascertained by means of 
borings. With the series of sheets of Orleans, Gien, 
and Bourges, which are a southern extension of that 
of Fontainebleau, the map penetrates into the heart 
of France, and the Nancy sheet commences the 








industrial eastern region. In this same district the 
portion to a scale of zyhonth of the Givet sheet, 
comprised between the Belgian frontier and Firmay, 
affords a detailed study of the paleozoic formation 
of the Ardennes, which was also shown, but less 
clearly, on the sheets containing the vicinity of 
Mauberge and Rocroy. In entering the central 

lateau, the geological service encounters difficulties 
inseparable from the districts of the crystalline 
rocks, ‘The geological character of the ground is 
here so complicated, that it can only be represented 
in an approximate manner on the maps. Two studies 


executed under these conditions formed a part of the 
exhibit. The one to a scaie of > Tefers to 
Morvan, which is only a spur of the plateau 


towards the north-east ; the other, s5355, represents 
Gevaudan, and forms the southern boundary of 
Cevennes. ‘The volcanic formation of the Auvergne 
is represented also by two studies, representing the 
more important examples of that region—Plomb- 
du-Cantal and Mont Dore. Of the western districts 


the service presented tothe Exhibition. independently 
of the Mans sheet, a study, scale zodogth of a portion 
of Maine. The numerous irregularities which mark 


the stratification of the periphery of the central 
plateau, are illustrated by the sheet of Chalons-sur- 
Saone. ‘The Alps of Dauphiné and Savoie, which 
have been made the subject of careful and detailed 
study during the last 25 years, are represented at 
the Champ de Mars by four sheets, Grenoble, St. 
Jean de Maurienne, Vizille, and Briancon, The 
extreme south-east also furnishes its contingent. 
To this region belongs the Antibes sheet, scale 








































































































412 


ENGINEERING. 


[Nov. 22, 1878. 





sohop» On which are laid down the mountains of 
Enterel, and the section of the Alpes Maritimes, 
scale z5}55, On which are clearly shown the re- 
ma: kable irregularities of the district comprised be- 
tween Nice and the Italian frontier, A sheet of 
the ferruginous deposits of Chapelle St. Ursin, near 
Bourges, is also shown, as well as details showing 
the alignments of the meteoric deposits. 

The drawing of the maps is executed under the 
surveillance of M. Thomas, and the printing is exe- 
cuted at the works of MM. Lemercier and Co., 
Rue de Seine, Paris. 

The central panel of the exhibit was formed by 39 
sheets of the Etat Major topographical map, coloured 
geologically and representing the following districts : 
], Calais; 2, Boulogne; 3, Dunkerque; 4, St. 
Omer; 5, Lille; 6, Montreuil; 7, Arras; 8, Douai; 
9, Maubeuge; 10, St. Valery; 11, Abbeville; 12, 
Amiens; 13, Cambrai; 14, Rocroy; 19, Yvetot; 
20, Neufchitel; 21, Montdidier; 22, Laon; 23, 
Rettrel: 30, Lisieux; 31, Rouen, 32, Beauvais; 33, 
Soisson ; 34, Reims; 46, Bernay; 47, Evreux; 48, 
Paris; 49, Meaux; 50, Chilon; 63, Mortagne ; 64, 
Chartres; 65, Melun; 66, Provins; 67, Arcis; 78, 
Nogent-le-Rotrou; 79, Chateaudun; 80, Fon- 
tainebleau ; 81, Lens; 82, Troyes. These include 
Flanders, Artois, Picardie, Champagne, the Ile de 
France, Beauce, Upper Normandy and Perche, and 
it extends into several parts of Maine and Lower 
Normandy. 

This area embraces about one-sixth part of 
France, and the whole of the tertiary Parisian basin, 
while it also shows a part of the Jurassic and 
cretaceous belt surrounding Paris, and the French 
portion of the Anglo-Flemish tertiary basin. 

It is large enough to show a portion of the 
Jurassic and cretaceous belt which surrounds Paris, 
and the French portion of the Anglo-Flemish 
basin. ‘The extremities of the paleozoic formation 
of Ardennes appears also towards the north-east 
and south-west. The greater part of the sheets 
had already been shown at the Exhibition of 1867. 
At that time Elie de Beaumont endeavoured by 
the combination of the departmental geological 
maps to obtain one sufficiently detailed of the 
Paris basin, and in order to supply the deficiency 
caused by the absence of certain maps he made use 
of his personal notes, and of those of the engineers 
employed under him, to get up new maps, which 
were completed in eighteen months. He thus pro- 
duced a chart on which were laid down the leading 
geological features of the north of France, but 
which were not sufficiently accurate to meet the re- 
quirements of the complete scheme. Supple- 
mentary investigation and extensive revision were, 
therefore, requisite, and the sheets lately exhibited 
are the results of this revision, and if the whole of 
the problems involved are not completely solved 
in every detail, &c., comparison between the old and 
the modern maps will show how great the progress 
made has been. 

Into the already very numerous series of sub- 
divisions of the tertiary formations, two new terms 
have been introduced; the granitic sands, posterior 
to the lacustral deposits of the Paris basin and the 
Orleans marls, hitherto confounded with the Beauce 
limestone, of which it forms the superior portion. 
By the introduction of this new term, the Parisian 
series is connected with that of the south-west, and 
by the distinct colour which the limestone has 
received in the map, there will be noticed on the 
one hand the general tendency of the beds of the 
Parisian basin to fall more and more towards 
the south, and on the other the independence of the 
lacustral limestone in relation to the Sologne sands. 
The extension towards the east of each of the beds 
which had been met with in the environs of Paris 
has been minutely followed; it is known that 
several of them disappear before reaching the great 
fault which bounds the tertiary basin on the 
Champagne sides; the exact knowledge of each of 
them is indispensable, in order to determine their 
importance and the direction and periods of the 
disturbances, which have caused them at various 
times to emerge from or diszppear beneath the 
Jacustral or native waters of the Parisian basins. 
The deep valleys adjoining the Brie plateau on the 
south as well as the north of the Marne, have been 
carefully explored with this object. Deposits of the 
Fontainebleau sands previously unknown have been 
found in this plateau, and it is interesting to note 
that on this side the sands have extended beyond the 
hard limestones of Brie, so that they come in con- 
tact with the green marls of the gypsum formation. 

Towards the north the thickness and number of 





the deposits of the tertiary series rapidly decrease 
on leaving Paris, and the subsoil is really composed 
of the clay which covers here and there some eocene 
deposits, interesting to study, because they furnish 
the only means of comparison absolutely positive 
between the Parisian and the Belgian basins; the 
singular disposition of these deposits at the bottom 
of pockets in the chalk, and their inclined and dis- 
torted stratification, contrast with that of the sub- 
jacent chalk, A detailed study of the disturbances 
of the ground could not have been made by means 
of the older maps in the extensive region of Nor- 
mandy, Picardie, and Artois. Such astudy requires 
that the thickness of the deposits represented on 
the map by distinct tints should not be so pronounced 
as to hide the existing subsidences under a uniform 
colour. The subdivisions introduced in the 
upper chalk—belemnite, marly chalk, &c., at first 
indicated by a flat colour, are now shown on the map 
by numerous inflected lines and colours ia the 
Parisian basin. These inflected lines are subordinate 
to two principal directions, of which one, and by far 
the most important, is also that of two great lines of 
faults, the line of Bray and that of Artois; the lines 
of these faults follow the valley of the Seine and 
have been carefully studied, and to complete the 
graphic representation of the subsoil ou the map, 
contour lines have been laid down in Artois and 
Flanders, showing (according to information ob- 
tained from surface investigation and a great number 
of borings) the undulating surface formed by the 
chalk deposit, or more accurately by the separation 
planes of the gault and the Rouen chalk. 








STOP VALVES FOR MARINE BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I noticed in your issue of November Ist a drawing 
of a stop-valve for marine boilers, designed for avoiding the 
recurrence of such accidents as that which took place on 
the Thunderer. Having had my attention directed for 
some considerable time to a similar requirement, I have 
recently designed and patented an arrangement for isolat- 
ing the boilers of a group, or the several sections of a 
sectional or water-tube boiler, so that in the event of any 
accident happening to one boiler or section, the other 
members of the group will not be involved in the result. 
The advantage of this arrangement is that it can be 
applied to the ordinary stop-valves existing on boilers, 
without even the necessity for their removal. It is illus- 
trated by the accompanying sketch, and consists in 
separating the body of the valve from the lifting spindle 











and pinning the two together by a zinc or other soft 
metal pin so that while the valve and spindle under 
ordinary conditions are practically unaltered, in the 
event of an accident to any boiler of the group, the 
back rush of steam from the others will relieve the valve 
by shearing the zinc pin, and return it to its seat, so iso- 
lating the damaged boiler, and preventing the rash of 
steam from the other boilers through it. The same 
arrangement, at the cost of a few shillings, can be applied 
to the sections of a water-tube boiler, so isolating each 
section, but only in case of accident to that section. The 
simplicity and light cost of this arrangement speak for 
themselves. 
Davin Joy. 
Barrow-in-Furness, November 18, 1878. 








DIVISIBILITY OF THE ELECTRIC LIGHT. 
To THE EpITorR OF ENGINEERING. 

Srtr,—As I have this week two additional correspondents 
to reply to, I must the indulgence of your readers if I 
have to traverse afresh some of the ground over which the 
controversy between Dr. Hopkinson and myself has already 


ranged. 

The production of light from the electric current depends 
upon the introduction into the circuit of a portion offering 
a relatively great resistance. In every circuit the current 
eventually spends itself in heat, and developes that heat 
when it meets with a resistance; in the battery, for in- 





stance, if the resistance of the battery itself be great. 
Wherever you put the resistance there you develop the 
heat, and there, if the heated body be of sufficiently small 
thermal capacity for its temperature to be greatly raised, 
you obtain luminosity. The dividing of the electric light 
depends upon the division of the resistances of the circuit, 
and the use of a proper material at those points of the 
circuit when the heat is developed. If we want to obtain 
the greatest effect possible at any point exterior to the 
battery (or dynamo machine) it is therefore obvious that 
we must avoid resistance internally, since that produces a 
development of heat where it is not wanted, and where it is 
simply wasted. Whether you get the heat developed 
wastefully within the battery or usefully at some point 
outside it, depends therefore on the relation between the 
internal and the external resistances of the current. 

There are two ways in which the division of the external 
resistances may be accomplished ; and the relations of the 
resistances of the circuit internally and externally are very 
greatly affected by the method adopted. If the current at 
any point be divided into a number of branches, and a 
lamp be introduced into each, and these branches are 
again united into one conductor leading back to the other 
pole of the battery, the resistance of the whole is less than 
the resistance of each single lamp by just so many times as 
there are branches of the circuit. Thus, if there had been 
four branches of equal resistance, the total resistance which 
the four branches interpose to the current is but one- 
fourth of what it was previously. Obviously, whatever 
internal resistance there was to begin with will now by 
comparison be four times as important as before, and the 
waste of heat four times as great. Against this Mr. F. 
Jacob urges that if the total resistance is diminished “a 
greater quantity of current would be flowing in your 
circuit.”’ 

The fallacy of his argument lies not in any intrinsic 
error in the statement, but in his omission of the further 
consequence that a greater current simply means a greater 
quantity of zinc consumed in the battery, or of power sup- 
plied by the steam engine to the dynamo-electric machine 
which generates the current. With a given consumption 
of either zinc or fuel per hour, no diminution of resistarces 
will increase the quantity of current produced. To argue, 
therefore, that the division of the current will be eco- 
nomical because such a division diminishes the resistance, 
is an utter fallacy. 

In the second method the circuit is not branched into a 
number of parallel arcs, but is led through a row of lamps 
connected in series. Here the external resistance is in- 
creased pro tanto in proportion to the number of lamps 
(which is economically a gain, as it makes the waste by 
internal resistance proportionally less), and is distributed 
in as many different points as there are lamps. This 
method of distributing the current is strictly hardly to be 
called a division of the current, though it may divide the 
light. In my first letters I distinctly dismissed it from 
consideration, simply on account of the very practical 
objection that the usual regulators will not work in series, 
and because in the case of other substitutes (such as the 
Jablochkoff candle) the practical limit is so soon reached 
that the further a pagers of this method of distribution 
must be considered as limited to those systems of lighting 
which depend not on the production of an arc, but on the 
incandescence of a resisting wire or rod of carbon. Except 
for such systems—and I shall have a word or two presently 
about them—Mr. Jacob’s suggested case will hardly apply ; 
and all that I have written in the preceding letters was 
written with reference, more particularly, to the production 
of light by arcs between canen points, rather than by in- 
candescence of wires. If Mr. F. Jacob has ever tried to 
work ares by the system of sub-division into four, which he 
suggests, he will have found that a fourth of the original 
light is not obtained in each. There are now four points 
instead of one at which conduction and convection come 
into play and take away the heat. At no one of the four 
does the temperature rise as high as in the former single 
are. A large proportion of the rays emitted are low 
temperature rays ; and, as the a economy of the 
original arc was a consequence of the concentration of the 
heat and the great elévation of temperature, when that 
concentration of heat and elevation of temperature no 
longer exist, the great dynamical economy also disappears. 
There is indeed “‘ such a thing as conservation of energy”’ 
in matters electrical ; and one simple consequence of that 
conservation —if Mr. F. Jacob will but ** consider’’—is that 
when there are four places ins of one at which the 
energy can be wasted in heat rays, there are no longer 
“* four quarters” from which to make up the “ whole” of 
the light previously obtained. 

Now, turning to the subject of incandescence, the pro- 
blem as set forth by Dr. Hopkinson is very distinctly an 
argument in favour of my original position as regards the 
uneconomy of subdivision. He starts with a platinum 
wire heated to whiteness as the ‘‘one lamp”’ in the circuit. 
Replacing this by ten branch circuits each of ten similar 

‘lamps”’ he finds that with the same expenditure of energy 
(for of course I grant that the total resistance of the cir- 
cuit is the same as at first), “‘the wires may be simply 
warmed, and give no light atall.”” Had he used, however, 
not a hundred similar lamps, but platinum wires shorter 
and thinner, we still might (theoretically) have incan- 
descence at each of the "Tendbed ints of subdivision. 
Still the total loss by conduction and by degradation into 
low temperature rays would be greater than at first, since 
it takes place now at a hundred points instead of one. 
Now what is true here of incandescent platinum wires is 
a fortiori true of arcs, in which it is impossible to use 
carbons of less than a certain size, and in which the loss 
by degradation into low temperature heat is greater in pro- 
portion. Captain Abney’s experiments tend conclusively 
to the same point. I admit that in Dr. Hopkinson’s hy- 
pothetical case “‘ the energy expended would be the same 
as with a single lamp,’’ but I distinctly deny the corollary 
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that “‘ the total light generated” would be ‘‘also the same 
but divided over 100 arcs.” 

What do we find as the actual result of experiment? 
The following figures are derived from the data given by 
Fontaine as the result of experiments with “‘ Konn” lamps, 
in which rods of carbon are rendered incandescent. With 
the current of 48 Bunsen elements arranged in four series, 
one lamp gave a light of 720 candles’ power, and when sub- 
divided between three lamps gave a total light of 270 
candles, while the same battery coupled ‘‘in series” gave 
with a Serrin regulator a light of 945 candles in the single 


arc. 
As another example, a friend hands me the results 
obtained by Mr. Werdermann. Two lamps worked by a 
dynamo-electric machine with a two-horse power engine 
yea total light of 640 candles, but the same current 
eeding ten lamps gave a total of 400 candles only. This 
is subdivision with a vengeance. If it had but been carried 
out to, say, 100 lamps, the total light would probably have 
been much less than 100 candles. The system of lighting 
by incandescence, which is the only one which admits at 
all of wholesale subdivision is, to begin with, very un- 
economical as compared with the system of lighting by the 
arc between carbon points ; and it utterly fails in an econo- 
mical point of view when subdivision is attempted. There is 
another point which must not be overlooked. Dr. Hop- 
kinson’s bypothetical case requires a series of ten platinum 
wires in each branch of the circuit. If any one will arrange 
ten equal platinum wires in series, and pass a powerful 
current through them, he will soon find that they will not 
all glow with equal brightness. For the one that gets hot 
first, by ever so little, resists more than the rest ; and as 
it offers more resistance, more heat is developed there. 
You will not get ten ‘‘lamps”’ in series to give equal lights 
so long as you employ platinum or carbon or any material 
whose resistance increases with increase of temperature. 
My first words on learning that Mr. Edison proposed to 
obtain uniform lights by series of incandescent metal wires 
were: ‘‘Inthat case Mr. Edison has discovereda metal whose 
resistance after a certain point diminishes with an increase 
of temperature.”” And I see no reason to alter my views 
unless it be true that Mr. Edison’s discovery consists in 
the interposition of some mechanical contrivance to alter 
the resistance when the temperature exceeds a certain 
point. In no existing case is lighting by incandescence 
economical ; certainly it will not be when subdivision is 
carried out. And no electric light has yet been devised 
which lends itself to subdivision as readily as the un- 
economical light produced by incandescence of a solid con- 
ductor. What we want is a cheaper source of electricity, 
so that we can afford to waste as much as we please in sub- 
division and in the wasteful production of small lights. 
But that cheaper source of electricity is not yet discovered. 
SItvanus P. THOMPSON. 
University College, Bristol. 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—As an unprejudiced observer at the general meet- 
ing held on November 5 it struck me forcibly that consider- 
ing it was a meeting of practical men, there was a great 
deal of sentiment went round. Past heart-burnings, 
future jealousies, and veneration for our predecessors, were 

rominent topics in the various speeches. Now, Sir, I should 
Tike to call attention to the fact that the real motive of the 
meeting was (or should have been) to discuss certain laws 
proposed by the Council. Any laws framed by this body 
will, if passed, either improve or deteriorate the Institution 
asa whole, will tend either to elevate or depreciate its 
** status.’’ From this point of view, and from this point 
alone, every member of the body corporate, be he stock- 
broker or president has a right to express his opinion as to 
the effect which will be produced by the enactment of such 
laws. Possibly personal or even class grievances are things 
apart from the Institution asa whole. Bearing this well in 
mind, I would, Sir, point out that the course taken by the 
Council seems wise. They proposed first to grant their 
just rights to all associates who are de facto civil engineers. 
Then in order to make some difference between experience 
and inexperience they proposed to form a higher class of 
the more experienced or talented members. ‘The first pro- 
prosition met strong opposition, really because many very 
young men would be able to put M.I.C.E. after their 
names. I maintain, Sir, that this opposition is not well- 
grounded. Legislation is for the future. Young men 
grow older. Every year would lessen their disqualifications, 
and, I think, most experienced men will agree with me in 
thinking that young engineers as a body are just the men 
to feel the responsibility of membership. Their individual 
industry would be increased, their individual tone would be 
improved. The whole is equal to its parts. At present the 
parts are too heterogeneous, and, therefore, the whole does 
not take its right place in public estimation. All cannot be 
Stephensons, but the young man who suffers hardships and 
privations perhaps dies in the execution of his duty, will, 
at least, do as much honour to his membership as the most 
cunning worker of the differential calculus. 

I maintain also that the Council acted wisely in proposing 
toform a higher class. At the meeting of November 5th the 
** Fellow’’ motion was formally and decisively rejected. But 
why should there not be formed within the body corporate 
another body representative of the whole? Why should 
the Institution—not the Council—not have in its power to 
bestow a distinctive mark on certain worthy members ? 
Why should it not elect by ballot one, two, three hundred 
members as representative men—men who can be expected 
to take the lead, and whose opinions will carry weight— 
men who whether at home or abroad will be looked up to 
by younger men as deservedly and openly their superiors ? 

arrow-minded men may feel jealous, slow men may 
get jostled, but at least the best men would find a clear 








ition, and the young would see a goal before them. 
Er reeee ion may be impracticable, my youth does not 
ow me to judge. I am only 
Srx Monrus OLD. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the pig-iron 
warrant market was firm at the opening last Thurs- 
day, and prices started at.an advance of 1d. per ton, 
namely, 43s. 5d. However, a desponding feeling —_ set 
in, and prices went back to 48s. 34d., being 4d. under the 
previous day’s lowest. The market closed dull, with buyers 
at that low figure, and sellers asking 34d. per ton more. 
There was also a dullish feeling = toe , and at one 
time prices were a turn lower, but the close was much the 
same as on Thursday; in the week, however, there was a 
decline to the extent of 3}d. Business was done in the 
morning at from 48s. 3}d. to 48s. 3d. cash and 43s. 5d. 
one month, the market closing with sellers at the lower 
quotations. Prices were the same in the afternoon, but closed 
at 43s. 34d. cash and 43s. 5d. one month for buyers, and 
sellers very near. No improvement was noticeable in the 
pig-iron market on Monday, notwithstanding the fact 
that it was known at the end of last week that there was 
a slight reduction of the stock of warrants in Messrs. 
Connal’s stores. There was again dulness in the —_, 
part of the day, and prices declined to 43s. 3d. and 43s. 2d. 
Sellers, however, were rather firmer in the afternoon, and 
succeeded in recovering 1d. of the decline, and at the close 
they were offering iron at 43s. 3d. cash, or 4d. under last 
week’s closing quotations. The market was in weak 
yesterday, and prices suffered another slight decline, closing 
1d. under those of Monday. The quotations ranged from 
43s. 2d}. to 43s. 2d. ; the latter quotation being the final price 
with sellers. During the forenoon market to-day there was 
a marked degree of flatness. Business was donc at 43s. 
cash during the forenoon, and at the close there were sellers 
over, and at 43s. 2d. one month, buyers a shade under. The 
afternoon market was also flat at the forenoon prices. The 
tone of the market continues to be exceedingly dull, 
the disposition to buy being very limited, while there is even 
yet almost unlimited faith on a somewhat extensive scale 
in lower prices. There may, however, be a little disap- 
pointment on that matter, considering the fact that Scotch 
iron is now beginning to exclude Middlesbrough iron from 
the local markets. Shipping iron is dull, and prices still 
incline in favour of buyers. The forward shipments have 
lately been very fair, but the season has now so far ad- 
vanced that they may not improbably henceforth fall off. 
Last week’s forward shipments amounted to 7512 tons as 
against 7369 tons in the corresponding week of last year. 
One blast furnace has been blown out at Gartsherrie Iron 
Works, and the total number at present in actual operation 
is reduced to 87 as compared with 89 at the same time last 
year. A meeting of ironmasters in the Airdrie district 
was held a few days ago for the purpose of considering the 
propriety of damping down some of the blast furnaces for 
a time in consequence of the depressed condition of the 
iron trade. On one or two hands a feeling was expressed 
in favour of stopping the whole of the furnaces in the dis- 
trict for atime, butit was ultimately agreed, notwithstand- 
ing the bad state of trade, to keep in the furnaces in the 
mean time. Up till last Friday evening the stock of pi 
iron in Messrs. Connal and Co.’s warrant stores amounte 
— tons, thus showing a decrease for the week of 

ns. 


Road Locomotives.—At a meeting of the Fife Quarter 
Sessions, held last week at Cupar, a report was submitted 
in regard to road locomotives, and the burning of their own 
smoke. One of the justices stated that the previous Act 
made it compulsory to burn the smoke, and as no one at- 
tended to it, it had proved to be a dead letter. After some dis- 
cussion, it was unanimously agreed to request the owners 
of —_ engines ‘‘ to consume their smoke as far as prac- 
ticable.”’ 


Archimedean Rolling Brushes for Cleaning Ships.—On 
Saturday last a very successful and interesting practical ex- 
periment in cleaning the bottom of an iron vessel was made 
on board the steamer Flying Sylph, in presence of a large 
number of shipowners and representatives of shipowning 
firms. The apparatus, known as the Archimedean revolvin; 
brushes, is the invention of Mr. Cutlan, of London. It is self- 
acting, being worked by a revolving screw, the revolutions 
of which are regulated by the speed of the vessel. A line is 
rove through a block at the martingale end, and fastened to 
the machine. Another line from each side is attached, 
and having been lowered under the vessel’s forefoot is 
hauled from the keel to the water’s edge. Inthis way each 
side of the ship is ove’ en in sections, the operation 
being very simple. The brushes are made right and left, 
so as to strike the vessel with the current, and cleaning 
away all grass and slime without injuring the paint. After 
the trial on Saturday the steamer was ‘‘ put‘on the hard”’ in 
one of the Greenock harbour, and at low water the result of 
the scrubbing was at once seen. On Monday the vessel was 
visited by a large number of leading shipowners in Gree- 
nock and deowline, and the work done was pronounced to 
be very satisfactory. It is the opinion of nautical men that 
during a voyage, were the machine to be used at intervals 
the bottom of the vessel would be kept perfectly clean, an 
much time would be saved on the ship’s passage. 


Institution of Engineers and Shiptwilders in Scotland. 
—The opening meeting of the Graduates’ Section of this 
Institution was held last week, Mr. John F. Miller, C.E., 
the new president, in the chair. By a large majority the 
silver medal given by the council of the section for the best 
paper read by a graduate last session was awarded to Mr. 
Miller for his paper on ‘‘ Bolt and Rivet-making Ma- 
chinery.”’ Mr. Miller cordially thanked the section for 
conferring such anhonour upon him, and then proceeded to 





deliver his inaugural address, which dealt with a variety 
of subjects connected with the engineering profession—the 
Tay ridge, the Forth Bri new railway stations in 
Glasgow, the manufacture of Siemens’ steel aud its appli- 
cation in shipbuilding, boiler-making, &c., machinery for 
making horseshoes, &c. Some remarks followed the ad- 
dress from various speakers, one of them being Mr. Robert 
Mansel, president of the Institution, who recounted a great 
deal of experience which he had had in the use of steel in 
shipbuilding during the last fifteen or sixteen years. 

Short Time on the Clyde.—At least four shipbuilding 
firms on the Clyde have put their workmen on short time 
—45 hours per week instead of 51 hours—owing to the 
limited supply of work that is in hand. In some instances 
work is suspended in consequence of the rivetters and iron 
frame setters, &c., not accepting the reduction of 7} per 
cent., which was announced some weeks ago, in the rate of 
wages. Of course, other branches of work cannot make 
the progress desired. The orders for new vessels are only 
coming to hand very slowly. 


NOTES FROM THE SOUTH-WEST. 

Bridgend Sewage Scheme.—The Local Board of Health, 
after viewing the several sites proposed for deposits, have 
come to the conclusion that their scheme for carrying off 
the sewage from the town is not sufficiently matured to 
justify their giving the necessary notice to acquire land for 
the purpose. The scheme is, therefore, practically shelved 
foranother year. _ 


Llanelly Tin-Plate Trade. —The tin-plate manufacturers 
in the Llanelly district are in fair work, but the Old Lodge 
Iron Works, the Marchfied Forges, and the Black Plate 
Works continue idle, as also do the Pembrey Lead Smelt- 
ing Works. The wages paid at these works combined, 
when working, amount to about 20001. weekly, and the 
withdrawal of such a sum from circulation in Llanelly has 
been much felt. It is pleasing, however, to notice an up- 
ward movement in the tin-trade. Foreign tin, which could 
a few weeks age be purchased for 531. per ton, is now 
selling at from 651. to 701. per ton. 

Large Output of Coal.—Operations are being carried on 
with vigour at No. 1 pit, Newport Abercarn Colliery. On 
Wednesday 1954 tons were cut, sent to the pit’s mouth, 
screened, and despatched to Newport the same day. The 
work began at 6.20 in the morning, at which time only 
20 trams of coals were ut the bottom of the pit. In the 
first hour 98 trams were sent up, in the second 130, and in 
the third 131. This was the greutest effort ; still, with 
the utmost resolution the work was continued, and by 
3 p.m. the task was accomplished as stated. 


Bristol Tramways.—Parliamentary notices for various 
extensions proposed to be carried out by the Bristol Tram- 
ways Company have been issued, and in addition to the 
new lines previously mentioned the company has now asked 
for permission to lay a line through Park-street. At present 
it is only the company’s intention to work the down traflic 
from Redland over this piece of line. The gradient is a 
steep one—about one in ten; but with a patent brake 
which would be fitted to all the cars running over the section 
there need be no fear of accidents. If this line is allowed to 
be worked, there would be a considerable saving of time 
on the down journey from ni, and the traffic would 
be accommodated with one car less. At present it is not 
proposed to work the Park-street line for the up traffic, 
which would still go by way of Colston-street. The various 
proposals submitted to the sanitary authority were on 
Thursday considered in committee. We understand that 
the company have submitted several alternative plans, and 
a sub-committee has been appointed to consider them, and 
to confer with the tramways company’s officials as to the 
best routes to be taken. 

Coal from Cardiff.—More coal is now exported to foreign 
countries from Cardiff than from Newcastle, the quantity 
from the former town having nearly doubled in ten years. 
However, as regards the coasting coal trade the Northum- 
brian capital sends yearly about 2,500,000 tons as compared 
with 788,000 tons despatched from the South Wales port. 

South Wales Coal and Iron.—The coal shipments to 
foreign parts for October from all the South Wales ports 
with the exception of Swansea, are in excess of the ship- 
ments from these ports for October, 1877. Cardiff shipped 
last month 332,451 tons of coal to foreign parts, the quantity 
shipped in October, 1877, being 266,629 tons ; Newport 
shipped 63,408 tons, for October, 1877, the quantity was 
44,369 tons ; Swansea ship last month 51,382 tons, in 
October, 1877, the quantity shipped was 59,404 tons ; 
Llanelly last month shipped 6713 tons, and in October, 1877, 
3769 tons; coastwise Cardiff last month shipped 61,516 
tons; Newport, 75,513 tons; Swansea, 18,223 tons; and 
Llanelly, 9457 tons. For 1877, during October, the ship- 
ments were: Cardiff, 70,437 tons ; Newport, 67,684 tons ; 
Swansea, 18,134 tons ; Llanelly, 7310 tons. The shipments 
of iron were last month: Cardiff, 4233 tons ; Newport, 
9476 tons; Swansea, 318 tons. ‘The great shipments of 
iron were made to Kurrachee and Lyttleton, where some 
extensive rail contracts are being carried out. Kurrachee, 
alone took nearly 4000 tons of rails last month. 


Llanelly Docks.—Llanelly Docks are to be improved, the 
directors of the Great Western Railway having instructed 
their officials to erect hydraulic shipping — and cranes 
without delay. A place for the storage of goods at the 
Great Western dock is already in course of construction. 
The trade of the port has steadily increased since the 
amalgamation of the town and harbour trusts, and may be 
expected to further improve when better facilities for 
loading and unloading vessels are provided. 











Russtan Steam Navication.—The Russian Steam 
Navigation Company has re-established regular steam com- 
munication between Batoum and Poti, the steamer 
Babouckka going to and fro three times a week. 
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DRILLING MACHINES FOR BOILER WORK. 
(For Description, see opposite Page.) 
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DRILLING MACHINES FOR BOILER WORK. 


Fig.A, 


ON DRILLING MACHINES USED FOR 
BOILER WORK.* 
By Mr. W. 8. Hatt, of Nuneaton. 

THE relative advantages of drilled and punched holes 
for boiler work have been so frequently discussed before 
this Institution that the subject need not now be enlarged 
upon. The great thickness of plates frequently employed 
for marine boiler work, and the extended use of steel as a 
material for boilers, has rendered drilling instead of punch- 
ing, in these cases at least, a necessity rather than an 
alternative. The object of the present paper is to give a 
sketch of the various machines and appliances now in use 
for this purpose. Forconvenience they may be divided into 
two classes, the first comprising those used in the prepara- 
tion of detached portions of the work, and the second those 
—— after the boiler has been wholly or partially 

ilt up. 

In cases where a large number of plates of the same di- 
mensions are required, as for instance in building a Cornish 
or Lancashire boiler, the multiple drilling machine may be 
advantageously employed. In the earlier forms of this 
machine the drill spindles were fixed at an invariable dis- 
tance from each other, and were not provided with separate 
feed motion. The table carrying the plate or other article 
to be operated on was forced up against the drills by hy- 
draulic pressure or powerful gearing. Subsequently each 
spindle was provided with its own driving and feed motion, 
so that, in the event of the drill breaking, it could be 
thrown out of gear. In one such arrangement, designed 
by Mr. E. Hutchinson (see Figs. 1 and 2, page 414), each 
spindle is driven by bevel gear from the main driving shaft 
with a clutch and lever for throwing it out of gear. The 
feed is obtained by a double worm motion moving a shaft 
which passes across the drill frame immediately infront of the 
drills. A lever mounted on this shaft, and fixed to it by a 
handle which also forms a set-pin, acts upon the drill spindle 
through double links, and depresses it as the shaft turns 
round. To stop the feed the set-pin is slacked back, and 
the lever is then loose on its shaft. Each drill head is 
fitted with a small pinion gearing into a fixed rack, by 
means of which the drills can be adjusted for pitch. 

For the comparatively close pitch of holes required for 
boiler work, say from 2 in. upwards, it is a convenient plan 
to mount the whole group of spindle carriers (each sepa- 
rately adjustable for pitch) on a sliding saddle capable of 
movement in the direction of its length; thus, if the 
minimum distance apart of the spindles is 6in. centre to 
centre, by twice moving the saddle a pitch of 2 in. is ob- 
tained. For a pitch of 24 in. the spindles would be set at 
74 in. apart, and so on for other pitches. The same end 
may be attained by x | a traversing motion to the table 
carrying the plates to be drilled. 

Figs. 3and 4, page 414, show Messrs. Buckton and Wick- 
steed’s arrangement of multiple drills. In this machine the 
main driving shaft is formed of a large steel screw. When 
more than ten spindles are employed, this screw is cut with 
a right-hand thread for half its length, and with a left- 
hand thread for the other half, to neutralise the end thrust. 
This screw engages with as many worm pinions as there 
are spindles to be driven. By keeping these — alter- 
nately above and below the centre line of the driving screw, 
the spindles may be adjusted to a pitch of 33in., although 
the pinions are nearly 6 in. in diameter. The adjustment 
is made by hand, after slacking back the bolts which hold 
the spindles in place. The pinions have feather keys taki 
into grooves on the spindles, which latter are fed up an 
down by screws working in nuts or wormwheels, as shown. 
These wormwheels are driven by a screw by means of re- 
versible strap motion, and which gives a slow feed anda 
quick return motion. Each screw is fitted at its upper 
part with a bush (provided with feather key) catedel by 
a friction brake. When this brake is tightened by the 





_* Paper read before the Institution of Mechanical En- 
gineers, at Manchester. 
































handle shown, the screw is prevented from revolving, and 
is worked up and down by the wormwheel or nut. hen 
the brake is reli , the screw is free to revolve with 
this nut without rising or sinking, or it may be raised or 
lowered, independently of the other spindles, by a remov- 
able handwheel fitted on a square at its upper end. 
The lower ends of the spindles are bored out parallel, and 
the shanks of the drills are turned to an exact fit, this 
being found to be the best method of insuring the trath of 
the drills. When this system is adopted, no templating or 
centering of the holes is required, as every drill will start 
its own hole with perfect accuracy. A one-sided cotter 
passes through the socket, and when driven up, tightens on 
a flat formed on one side of the drill shank. A drill may 
thus be removed or inserted without stopping the machine. 
The accurate adjustment of the pitch is a matter of great 
importance and of some difficulty, especially for the circular 
seams. Thus, for a boiler 7 ft. in diameter, with plates 
ys in. thick, and rivets pitched at 2 in. centre to centre, 
the pitch for the outer rings will be .023 in. wider than for 
the inner rings. Fig. 5, page 414, shows an arrangement for 
effecting this adjustment, in which the centre drill of each 
group is fixed, while the others are connected to it by a shaft 
cut with screwed threads of varying pitch. Thus, by turning 
the shaft once, the distance of the spindle carriers B B from 
the carrier A will be increased or diminished by a distance 
equal to the pitch of the thread, say, Ain. If the part of 
the screw beg om in CC have a pitch of 4 in., and that 
working ina further seta pitch of ¢ in., the equality of dis- 
tance between all the spindles will be{preserved. It is 
evident that this arrangement can only be used for a small 
number of spindles, and that the traverse of each spindle 
is limited by the short length of screw cut with one par- 
ticular thread. . i 
Figs. 6and 7, 414, show the method of adjustment in- 
vented by Mr. E. J.C. Welch. In this arrangement each 
drill head is coupled to its neighbour by a hollow screw, which 
can be rotated by a ved or feathered shaft. Thus, the 
position of each drill head forms the point from which to 
adjust the position of its next neighbour, and the equality 
of distance is preserved throughout. : rie 
Figs. 8, 9, and 10, page 414, show a four-spindle drilling 
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machine designed by Messrs. Joshua Buckton and Co., to 
drill holes in the arc of any circle from 12in. radius up to a 
straight line. This machine is of special use for drilling the 
flanges of flue tubes when made with flanged or ‘‘ m- 
son’’ joints ; it will also drill the holes in the edges of boiler 
plates before they are bent, either in a straight line, or in 
the arc of a very large circle, such as is required when a 
boiler is made with ‘‘ venta joints,’’ where each ring of 
plates forms the frustrum of a cone. The spindles are 
adjustable from 4 in. to 8in. apart, and the two outer 
spindles are adjustable at right angles to the main frame, 
so that all four will coincide with the desired curve. The 
work is carried on a — and falling table, which sinks 
low enough to admit a cylinder 3 ft.in length. There is a 
slot in the table to admit a stud carrying cross arms upon 
which the cylinder or flue section revolves, until drilled all 
around the flange. For drilling plates a traversing appa- 
ratus is fitted to the table, as shown in the end view. 

The above machine has the advantage of being perfectly 
general, and capable of being set toa circle of any radius 
whatever. For the special work of drilling the flanged 
ends of boiler flues, Mr. H. G. Jordan’s machine may be 
employed (see Figs. 11 and 12 above), which can be made to 
turn up the ——_ as well as drill them, and operates upon 
both ends simultaneously. It bears a certain external re- 
semblance to a wheel lathe, and consists of a stout bed- 
plate A carrying two headstocks B B, each ye with 
a self-centering jaw chuck C. What may called the 
‘*fast headstock’”’ is provided with driving gear D and 
also with a dividing motion E. The ‘‘ following head- 
stock” (not shown in the engraving) has no driving gear 
but receives rotation by connexion with the article held 
between its face-plate and-that of the fast headstock. At 
each end of the bed-plate is a cross saddle F (one only 
shown on the drawing) carrying two standards G G, each of 
which is fitted with two vertical slides carrying drill 
spindles H H. There are thus eight drills which can be 
simultaneously brought to bear on the work, and the 
positions of all the standards and the drill slides can be 
simultaneonsly adjusted by suitable gearing, 
each can be separately adjusted if necessary. 
is, however, no adjustment for a varying length of 
drills. The whole of the drills receive simultaneous ro- 
tation from the driving pulley K, while the cross saddles 
F, and with them the standards and drills, are simul- 
taneously advanced to the work. By means of a crossed 
strap on the quick-s pulley L these motions are re- 
versed, and the drills rapidly withdrawn. When the 
machine is not occupied in drilling, rotary motion may be 
given to the face plates by the pulley M, and the edges of 
the flanges turned up. For this purpose a bracket, carry- 
ing a slide rest N, is cast or bolted to each headstock. 

For drilling the larger holes in tube plates many devices 
have been employed. Most of these require a small hole 
to be first drilled, which is afterwards opened peed a peg 
drill or rose bit. The diagram* exhibited shows McKay’s 
equilibrium tool. The outer case is an hydraulic cylin 
fitted into the socket of the drill spindle, and containing 
an annular ram carrying cutters, inside of which is a 
steadying pin with a piston at its upper end working 
in the ram carrying the cutters. The cylinder is 
charged with soap and water or other suitable fluid. 
The action of the tool is as follows: while it is at 
rest the annular cutter ram is kept up by the sp , the 
centre steady-pin being full out; but when the y-pin 
is pressed by the drill spindle into the centre pop made 
for its guidance, the pressure upon the fluid contents of 
the cylinder forces out the cutter ram against the plate to 
be drilled. When the hole is drilled through, the sp 
draw up the cutter ram, and force out the centre pin 
for another hole. For larger sizes three rams are em- ° 


* McKay’s equilibrium tool was fully illustrated by us on 
page 488 of our nineteenth volume, and we have not there- 








fore considered it worth while to reproduce the diagram herer 
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ployed, all in equilibriam, the two outer ones carrying 
cutters, and the centre one carrying the steady-pin. 

Thetool shown in Figs. 13 and 14, page 415, is useful for the 
larger holes Sentieliee cross tubes and flues, and for steam 
domes, manholes, and other fittin; The cutting tool A 
is carried by the slide rest B, fixed on the boring bar C, 
the point of which is steadied in a centre pop. Itis fed up 
to its work by the star wheel shown. By shifting the star 
wheel to the head of the traversing screw E, the edges of 
internally flanged plates may be turned up. A tool of 
this description will bore holes 4in. in diameter, a 
4 in. plates, in from six to seven minutes, and holes 3 ft. 
in diameter in about 35 minutes. 

(To be continued.) 








THE DOURO VIADUCT. 
(Continued from page 60.) 

Taste No. IV. annexed (see Fig. 3) is arranged in a 
similar manner to No. III, and gives the thrust caused by 
a rolling load of 4000 kilos. metre forward, distributed 
over the whole length of the bridge. The pressure N, 
assumed in the first instance at 289,000 kilos. is actually 
found to be 228.017 kilos. (Static calculation would make 
N= 802.8 tons.) 
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In all the preceding Tables, the arch was assumed to 
be loaded uniformly throughout, but in Table No. V. 
the rolling load is taken over only one-half the spans, 
covering sections | to 11. This is then a case of uneven 
loading which will produce the greatest stress upon the 
largest number of points in the arch, and the most im- 
portant displacement of the haunches. To show this, the 
calculations have been made to include the whole length 
from one abutment to the other. The value of N, assumed 
in the first instance at 144,000 kilos., is found to be 
actually 143,975 kilos. 

The result corroborates the preceding one, for when 
the rolling load was placed uniformly over the whole span, 
we obtained a thrust of 288,017 kilos., and half this 
amount, or 144,008 kilos., only differs from that obtained 
direct, by 33 kilos., corresponding toa change of 0.09 mw. 
in the length of the span, which is quite insignificant. 

Table No. V. (bis) refers to the case of the rolling load 
being placed upon one-half the arch, extending equally on 
either side of the crown, when it produces a maximum 
stress upon some points in the extrado near the centre. 
Starting with N as 200,000 kilos. we find that its exact 
value is 192,920 kilos. 

(To be continued.) 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another “‘ Annevation.’’—The Chesterfield Rural Sani- 
tary Authority, the overseers of Holmesfield, and the 
Staveley Water Works Company appear to have got at 
loggerheads. The Chesterfie iol propounded a scheme 
for the supplying of water to ita district, of which Holmes- 
field is a part. The overseers of the latter gave notice of 
objection to the apportionment of costs to them, and 
Mr. R. Morgan, C.E., has conducted an inquiry an behalf 
of the Local Government Board. The Holmestield people 
stated that they were aoneny Ay | supplied with water 
from wells and other sources. Mr. Middleton, a solicitor, in- 
formed the inspector that there was no main drainage scheme 
im the parish or neighbourhood, and that the sources of 
water supply were altogether unsuitable for the wants of 
the district. The report of the medical officer of health for 
the district was put in, and also an ysis of the water 
taken on the 4th inst. ,The analysis was made by Mr. 
Allen, of Sheffield, and showed the water to be very impure 
and totally unfit for domestic consumption. The Staveley 
Water Works Company were represented, and opposed the 
scheme as clashing with their interests; an effort was 
made to exclude this company from the inquiry. After 


rather lively Yee: and very conflicting evidence the 
ag said he would report on the matter as soon as 
possible. 


Whitby and its Sewerage Scheme.—The Whitby Local 
Board has before it a scheme for dealing with the sew 
of the town. The surveyor, Mr. Scott, who is the 
originator of the plan, recommends a hon below the 
bridge, opposite the Market Hall, across the harbour, and 
a sewage outfall through the S 


ladder on the Scur, thus 
avoiding any nuisance. The estimated cost of the scheme is 
about 25,0vv1. 


Gas and Electric Light.—The Aire and Calder Naviga- 
tion Company have given notice of their intention to apply 
to the next session of Parliament for to supply gas 
to Goole and the neighbourhood. In ‘eddition to this, how- 
ever, the company inserts a clause in the Bill providing for 
the use of the electric light if it should be deemed necessary. 


Taste No. IV.—CaLcuLaTIon oF THE MoMENTS AND VARIATION OF THE SPAN, WHEN THE ROLLING Loap 
IS OVER THE WHOLE LENGTH or THE BripGe, AND EXcLUSIVE OF THE WEIGHT OF THE ARCH. 
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2V 4093 —*Y 193 
&@—710 /=—<10 
Number y M Ny 7 &Y 10°, EI EI 
of the Ef Plus. Minus. 
Panels. =, 
1 2. 3 4, 5 6. a 
m. tm. tm. tm. mm. mm. 

1 3.12 853.4 901.7 — 48.3 0.006632 —0.320 

2 9.30 2524.7 2687.7 —163.0 0.007638 —1.245 

3 14.95 4178.9 4320.6 —141.7 0.005518 eco —0.781 
4 20.50 5978.1 5924.5 + 53.6 0.005591 +0.303 
5 24.50 7252.5 6964.9 +287.6 0.002364 +0.680 

6 28.30 8169.9 8178.7 — 88 0.005778 ws —0.051 

7 82.90 9382.5 9508.1 —125.6 0.005624 - —0.605 
8 37.00 10818.2 10693.0 +125.2 0.008701 +0.713 
9 40.20 11967.9 11617.8 +350.1 0.006301 +2.206 
10 42.00 12621.0 12138.0 +483.0 0.006122 +2.957 
ll 42.60 12837.3 12311.4 + 525.9 0.003028 +1.592 

Total for half the arch oe +8.451 —3.002 

+8.451 

Difference... inn ose eee eco +5.449 

Contraction due to compression 28.9 x 0.2421 - ‘ —6.997 


Contraction of half the arch... 


N is thereforeover estimated 10,000 x = 083 kilos 
Vertical reaction on each pier Q'=290.800 t. First assumed value of N=289.000. 


. Therefore N=288,017 kilos. 





—1.548 





TaBuie No. V.—CALCULATION OF THE MOMENTS AND VARIATION OF THE SPAN, WHEN THE ROLLING Loap 


IS OVER ONE-HALF THE SPAN, AND EXCLUSIVE OF THE WEIGHT OF FHE ARCH. 












































Pay 4093 4 ay 493 
Number y- M. Ny , zm 10°. EI 10°, El 10*, 
of the Plus. Minus. 
Panels. — 
1 2. 3. 4. 5 6. y A 
m. tm. tm. mm. mm. 
1 3.12 619.4 449.3 + 170.1 0.006632 1.129 
2 9.30 1825.7 1339.2 + 487.5 0.007638 3.742 
3 14.95 3023.5 2152.8 + 870.7 0.005518 4.804 
4 20.50 4325.3 2952.0 + 1373.3 0.005591 7.676 
5 24.50 5214.6 3528.0 + 1686.6 0.002364 3.986 
6 28.30 5682.7 4075.2 +1607.5 0.005778 9.287 
7 32.90 6239.3 4737.6 + 1501.7 0.005624 8.445 
8 37.00 6888.7 5328.0 + 1560.7 0.005701 8.897 
9 40.20 7222.1 5788.8 + 1433.3 0.006301 9.031 
10 42.00 7036.7 6048.0 + 988.7 0.006122 6.053 
11 42.60 6418.6 6134.4 + 284.2 0.006056 1.721 
10 42.00 5574.2 6048.0 — 473.8 0.006122 Ju 2.900 
9! 40.20 4745.8 5788.8 —1043.0 0.006301 6.572 
8' 37.00 3947.5 5328.0 —1380.5 0.005701 7.869 
7 32.90 $191.5 4737.6 —1576.4 0.005624 8.865 
6, 28.30 2487.2 4075.2 —1588.0 0.005778 9.075 
5, 24.50 2037.9 3528.0 —1490.1 0. 3.521 
4, 20.50 1652.8 2952.0 —1299.2 0.005591 7.262 
3, 14.95 1155.4 2152.8 — 996.6 0.005518 5.499 
2, 9.30 698.0 1339.2 — 641.2 0.007638 4.894 
+ 3.12 236.7 449.3 — 212.6 0.006632 1.404 
Totals +64.771 — 57.861 
+64.771 
Difference ... sae st oi on ose ove + 6.910 
Contraction due to compression 14.40.2421 x2... Sst die m — 6.992 
0.082 


Total contraction... 


N is therefore over-estimated 10,000 x 





31. 


ne 
io kilos. 





TaBuE No. V. (bis).—CALCULATION OF THE MOMENTS AND VARIATION OF THE SPAN, WHEN THE ROLLING 
LOAD Is ON THE CENTRAL PoRTION OF THE SPAN, AND EXCLUSIVE OF THE WEIGHT OF THE ARCH. 















































2 1908 BY 193, PY 10, 
Number ¥- M. Ny. M. ni ° zr” EI 
of Plus. Minus 
Panels. 
1 2. 3 4. 5 6. a 
m. tm. tm. tm. mm, mm. 

1 3.12 476.13 624.000 147.87 0.006632 ane —0.981 

2 9.3 1404.2 1860.000 455. 0.007638 ba —3.481 

3 14.95 2324.12 2990.000 665. 0.005518 pane —3.674 

4 20.50 3324.84 4100.000 775.16 0.005591 ain —4.334 

5 24.50 4087.76 4900.000 812.24 0.002364 ‘on —1.920 

6 28.30 4911.175 5660.000 748.825 0.005778 sar —4.326 

7 32.9 6156.815 6580.000 423.185 0.005624 a —2.380 
8 87.0 7598.395 7400.000 198.895 0.005701 +1.140 
9 40.2 8732.955 8040.000 692.955 0.006301 + 4.366 
10 42.0 9386.075 8400.000 986.075 0.006122 + 6.037 
ll 42.6 9602.395 8520.000 1082.395 0.003028 +38.277 

Total for half the arch + 14.820 —21.096 

+14.820 

Difference eve ied ‘a oe ose pre —6.276 

Contraction due to compression 20 x 0.2421 eee * oo 8 ee —4.842 

Contraction of half the arch eco ae ase exe = i se ase ods is 11.118 

N is over-estimated 10,000 x a: ah eed kilos. Therefore N=192,920 kilos. 



























































































































































> L709 se al ” . 
i m-pog folly woe od ery woot oe ort 
; a: yb ye -_ 
i ¢ 
LA qo suonoeg 
LA * 
| 
| 
| 
| >) 
rq 
> ts — sia > 
+ ' & 
70-70 unwng 
| 
i € 
whi : az 
iN 
ee vl 
| 
| 
| R 
vebery i a 
oor-Sory | k~ 
} — 
ro Pe en were 
y A 
~ win b ! 
| 
| 
22. ol rey 
----—----- ee ot wee 
; as eee 
"r'9ta Sa er 
Cop 2bng 908 ‘uordisosag 40,7) 
‘SIUVd ‘LAWAAM-SIOTIVATI ‘SHOLOVHUINOOD GNV SHYRANIONA “OO GNVY IRAAIA ‘SUSSHN 
. ‘ 
OLYOdO AUVAN OUNNOdG AHL AHAO LOAACVIA AVMTIVA AO SIIVLAAC 





‘S281 ‘co aaeKaAON “‘DNTUAANIONGA 























EIS 





ASO SW SUIS 




















‘QD FO UMP 


















T Weems tyne 









































4 


8 









































ay7 
z BY 
OL TO 
ent 
women = 


ort per 
4% 
Nf 

















PONISI OSE SOS IE SS SCS 
rr] p< 2K KA X 2K If A] OK OK OK XK cS 

















——. =< 





i 
1 
i 

















Nov. 22, 1878.] 








ENGINEERING. 


417 








AGENTS FOR “‘ ENGINEERING,” 


MANCHESTER: John Heywood, 143, Deansgate, 

GLAsGow: William Love, 

EDINBURGH: John Menzies and Co., 12, Hanover-street. 

FRANCE: Lacroix, 54, Rue des Saints Peres. 

BELGrIum: P. Bailly, 37, Rue des Fripiers, Brussels 
Kirkland and Cope, Ostend. 

UNITED STATEs: 
Lenox Smith, 239, Broadway, New York. 

VIENNA: nand Wenzel, Kirntnerstrasse. 
Gerold and Co. 

Lzrpzié: Alphons Diirr. 

BERLIN: Messrs. A. Asher and Oo,, 5, Unter den Linden. 

CaLouTTa: G. 0. Hay and Co. 





Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

mee for each additional line. The line averages eight words. 

‘ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed, Terms for 
displayed advertisements on the wrapper and on the inside pages 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1. 9s. 2d. per annum, 
this including twodouble numbers. If credit be taken, the charge 
is 2s. 6d. extra, the eas being payable in advance. 

FOREIGN SUBSCRIPTIONS. 
The rates for subscriptions to ENGINEERING from abroad are; 
1],15s.8d. For Australia (via Southampton), Austria, Belgium, 
Brazil, Canada, China (via Southampton), k, 
t (via Brindisi), France, Germany, Greece, India 
(via Southampton), Italy, Netherlands, Natal, New 
Zealand (via Southampton), Norway, Portuga! 
Russia, Spain, Sweden, Switzerland, and United 
States of America. 
21.4s.4d. For Australia (via Brindisi), China (via Brindisi), 
India (via Brindisi), and New Zealand (via Brindisi). 

Allaccounts are payable to the publisher, Mr. CHARLES GIL- 
BERT, 37, Bedford-street, Cheques should be crossed “‘ Union 
Bank, Charing Cross Branch.” Post Office Orders to be made 
payable at 407, Strand, London, W.O. 

Office for Publication and Advertisements, No. 87, Bedford. 
Street, Strand, W.O. 


ENGINEERING is registered for transmission abroad. 


READING OASES.—Reading Cases for contain’ twenty-six 
Numbers of ENGINEERING may be had of the publisher or of any 
newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed Mr. Lenox 
Smith, 239, Broadway, New York, the sole agent for Exar- 
NEERING in the United States, and all subscriptions for the 
United States will in future be payable to him, Mr. Lenox 
Smith is also prepared to receive advertisements for ENGI- 
NEERING, and will afford full information as to terms, &., on 
application. The annual subscription for ENGINEERING de- 
livered post free in the United States is 10 dols. U.S. currency, 
payable in advance, 








NOTIOES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS, — Tuesday, November 26, 
at 8 p.m. Adjourned discussion on “The Avonmouth, Belfast, 
and Whitehaven Harbour and Dock Works ;” and the following 
paper will be read, ‘‘ On the Heating and Ventilating Apparatus of 
the Glasgow University,” by Wilson W. Phipson, M. Inst, C.E. 

THE SoOcreTY OF TELEGRAPH ENGINEERS.—Wednesday, No- 
vember 27, 1878, at the Institution of Civil Engineers. Council 
meeting at 7.15 p.m., ordinary genera] meeting at 8 p.m. 
“ Multiple and other Telegraphs at the Paris Exhibition, 1878,” b 
Major 0. E. Webber, R.E. Elisha Gray's harmonic telegrap 
will be shown. 

PHYSICAL SOCIETY.—Saturday, November 23, at 3p.m,, “On 
the Music of Colour and of Visible Motion,” by Professor W. E. 
Ayrton and J. Perry. “On a Condenser of Variable Capacity,” 
by ©. Boys. 

INSTITUTION OF SURVEYORS.—Mondayjevening, November 25th, 
at12,Great George-street, Westminster, at 8 p.m., Discussion on 
the paper read last session by Mr. R. W. P. Birch on “The Use of 
Sewage by Farmers.” 
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H.M.S. “ INFLEXIBLE.” 

Much interest has been felt in the recent steam 
trial of the Inflexible, the first and heaviest of the 
three central citadel ironclads about which contro- 
versy ran high last year both in the press and in 
Parliament. We, as our readers are aware, strongl 
condemned the designs of those vessels, and sti 
think them badly designed and highly dangerous 
ships of the type, likely some day or other, if we 
have a naval war, to lead to a grave disaster. How- 
ever, in spite of warning, the ships are being com- 
pleted with but little alteration, and we have, 
therefore, only to hope their services in battle will 
never be required. e are now dealing with the 
steam trials, and need not again discuss the stability 
question. The Inflexible, in addition to being the 
most costly vessel in the Navy, is by far the broadest 
Englishironclad yet afloat, both absolutely and in pro- 
portion to her length, and this latter feature imparts 
more than the usual interest to her speed trials. It 
is well known that Mr. Froude has been for some 
years a firm advocate for increasing the beam and 
area of midship section of ships, and of fining their 
ends, contending both from the results of his own 
model experiments and from his remarkable develop. 





ments of the theory of fluid resistances, that better 
speeds might be expected from the same indicated 
horse power and displacement, or, what amounts to 
the same thing, that with a given s and dis- 
placement a smaller horse power would be required 
to drive them. 

The area of midship section was at one time, and 
indeed until quite recently, held to be one of the 
most important features in estimating the resistance 
of a ship, and the arguments in favour of it were 
extremely plausible, and difficult to disprove. It 
was said to be the measure of the size of channel the 
ship had to dig out for herself, and therefore a 
measure of the work she had to perform. The old 
Admiralty formule for estimating speed, viz, : 


(Speed) *= Constant x I.H.P. 
Disp.# 





and 
Constant xI.H.P 
Speed)*= , 
(Speed) Area of mid. sec. 
gave to the area of midship section an importance 


equal to the displacement, as the mean of the two 
speeds obtained from the above formule was usually 





l, | the one accepted as the correct estimate. 


The first severe blow given to these old formule 
was by Rankine’s researches based on the stream 
line theory, which showed clearly enough that skin 
resistance formed a far more important item of the 
= of ships than had previously been sup- 

sed, 

+ Rankine’s well-known formula for 
estimating the speed, although not sound in itself, 
was so radically different from the old ones in 
rinciple that it furnished a new line of thought. 
Belief in the importance of the area of midship 
section in speed calculatiors was considerably shaken 
in consequence, and as early as 1872 experiments 
were set on foot by Lord Dufferin’s Committee on 
Admiralty designs to test the advantages to be de- 
rived from increasing the beam amidships and fining 
the ends of war ships. That Committee in their 
report say, ‘‘ An important investigation, which has 
for some time past been pursued by one of our 
colleagues, Mr. Froude, has, although not yet com- 
plete, led to the belief that the lines usually adopted 
for obtaining high speed under steam may perhaps 
prove to be actually less adapted to that purpose 
than a form which will admit of much greater 
weight being carried by a ship of equal length.” 

The investigation thus begun has continued more 
or less ever since, and itis no stretch of language 
at all to say that no investigation or series of in- 
vestigations ever undertaken in connexion with 
naval architecture—not even Mr. Froude’s investi- 
gations on the rolling of ships among waves—has 
been so fruitful in startling and important results— 
results which are bound materially to modify the 
practical designing of ships, as they have already 
modified the previously prevailing theories of hydro- 
dynamics. 

In his more recent pros ‘¢ On Resistances,” read 
before the British Association, Mr. Froude de- 
molished the last remaining vestige of claim on the 
part of the area of midship section for a place in 
speed calculations. 

In accordance with the results of these investiga- 
tions, and as they have from time to time become 
apparent, Mr. Froude has brought his conclusions 
to the knowledge of the Faron ~9 and has, we be- 
lieve, more than once prevailed upon the Admiralty 
Constructors to increase the beam, and fine the ends 
of vessels whose designs were in course of prepara- 
tion. And the results so far have been satisfactory. 

Some of the most enlightened shipbuilders on the 
Clyde, and notably Mr. W. Denny and Mr. J. 
Inglis, have also been moving in the same direction, 
al have contributed information on the subject 
valuable alike to shipbuilders and to scientific men, 
as witness the valuable results obtained by Mr. 
Froude from the ‘ Progressive Speed Trials,” first 
introduced and carried out by Mr. Denny in some of 
the steamers built by his firm. 

We have spoken of Mr. Froude’s investigations 
which — in the direction of broad ships with 
fine ends as having been very generally accepted, 
and as being acted upon in practice, but this needs 
perhaps considerable qualification so far as the 
mercantile marine is concerned, where a lon 
—__ side, full ends, and a comparatively smal 
midship section have by no means become un- 
common, or even as yet unfashionable, especially 
among comparatively slow dead-weight carriers. 
There is moreover a iderable amount of 





scepticism still existing as to any economy of steam- 
ing being ible with an increase of beam, and 
the same displacement. 

The Inflexible is the most extreme type of ship 
yet built for a high speed in this country, so far as 
great beam in proportion to her length is concerned, 
and her trials, therefore, cannot fail to have an 
effect on the minds of many. She is 11 ft. wider 
than the Alexandra, the next widest 14 knot ship 
in the Navy, and is 1 ft. shorter than that vessel ; 
but she is by no means beyond the limits of breadth 
recommended by Mr. Froude. Indeed the recent 
Inflexible Committee, of which Mr. Froude was a 
member, thought the Inflexible even with her great 
breadth well within the limits from which satis- 
factory results might be expected; for in their re- 
port they say: ‘“ Results which have been obtained 
in the course of the experiments at Torquay on the 
resistance of ships, show that a considerable increase 
of the extreme breadth of the Inflexible, if ac- 
companied by a corresponding fining of the ends so 
as to keep the displacement unaltered, would, if 
anything, diminish the resistance of the intact vessel 
to propulsion at full speed ;” and they discuss the 
advantages which would have arisen if she had been 
made 10 ft. wider. 

The steam trial held last week was not the deep 
draught measured mile trial usually made to de- 
termine officially the full power speed of the me 
but the engineer's trial, intended to prove the work- 
ing the engines and to see if they develop the 
guaranteed indicated horse power before — 
them over from the contractor. The trial las 
six hours’ full steaming, but during that time the 
vessel made four runs over the measured mile at 
Stokes Bay, so that although we have not complete 
results, a fair idea can be formed of the ultimate 
speed of the ship when she is down to her load line. 

The Inflexible has twin screws, each screw being 
worked by a separate set of engines and boilers from 
the other, kept quite apart by a water-tight bulk- 
head fitted longitudinally at the centre line of the 
ship. The engines are compound, each engine hay- 
ing one high and two low-pressure cylinders, the 
former 70 in, and the latter 90 in. in diameter with 
a 4ft. stroke. They have been manufactured by 
Messrs, John Elder and Co., of Glasgow, who were 
the pioneers of the compound engine. They are 

teed to develop 8000 indicated horse power, 
and on this occasion dhege considerably exceeded this 
amount, having averaged 8407 during the six 
hours, and at one time worked up to 8900 horse 
power. The following further particulars may be 
of interest. There are twelve boilers, eight single- 
ended and four double-ended. The double-ended 
boilers are 17 ft, long, 9 ft. 3 in. wide, and 14 ft. 
8 in, high; and contain four furnaces; four out of 
the eight single-ended boilers are 9 ft. long by 
13 ft. 7 in, wide and 15 ft. 6 in. high with three fur- 
naces, and the remainder 9 ft. long, 11 ft. wide, and 
13 ft. 4 in, high, with a couple of furnaces, each 
having a separate combustion chamber. The steam 
from the low-pressure cylinders is exhausted into 
independent condensers, having a total cooling sur- 
face of 16,000 square feet, and in being condeneed it 
passes through the condenser tubes, which are 9 in. 
external diameter, and of which each condenser con- 
tains 6650. The surface condensers are also con- 
structed to be worked as common condensers, and 
each engine is besides fitted with a common injec- 
tion ._ The following facts may also be 
quote m the Times of the 15th inst., from which 
some of the foregoing particulars have been ob- 
tained. 

‘¢ In order to show the uniformity with which the 
power was maintained throughout the trial we 
one the half-hourly returns, merely remarking 
that with the exception of the last hour, when 
the power developed was over 900 horses beyond 
the contract, the blast was not once used. 








Indi- Indi- 

Be | | ee ee 
our. - orse our. - orse 
Boiler. | Dower Boiler. | Dower 

L 5 8160.88 7 594 8250.03 
2 oot 8602.75 8 61 8554.67 
3 62 8462.87 9 62 8373.42 
4 62 8525.48 10 614 8502.20 
5 oot 8559.53 11 60 8460.43 
6 61 8476.95 12 60 8909.00 




















Giving a mean power developed of 8407.30 horses, 
the number beyond the 8000 being in excess of the 
contract, The vacuum in the condensers vari 
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from 97 in., the maximum, to 25} in., the minimum, 
and the revolutions of the port and starboard engines 
from 75 to 71.5 per minute. The following were 
the means : Steam in boilers, 61 Ib. ; vacuum star- 
board, 26.8 forward and 26.8 aft ; port, 26.4 forward 
and 26.06 aft; revolutions, 73.98 starboard and 
72.45 aft; pressure of steam in cylinders—starboard 
high pressure, 29.61 lb.; starboard low pressure, 
10.20 lb. ; port high pressure, 29.5 lb.; port low 
pressure, 9.48 lb.” 

On a former trial of the engines some time ago 
they failed to develop the guaranteed horse power, 
but on that occasion the vessel had four-bladed pro- 
pellers, and the engines could not 


ve away.” On 
the present occasion two-bladed Griffiths propellers | 8 


were fitted of 20ft. diameter, and having a 23 ft. 
pitch, and no difficulty was found in developing the 
requisite horse power, but the reports as to the 
vibration of the ship are by no means so satisfac- 
tory. 

it is worth inquiry who fixes upon the sizes and 
description of the screw propellers used at different 
times for the vessels of the Royal Navy, and on what 
grounds are they selected. e know the Iris was 

eatly * over-screwed” in her earlier trials, and the 
faflexible appears to have been the same. She may 
be under-screwed now for aught that appears to the 
contrary. Even in the manufacturers’ trial of the 
engines, apart from the speed trials of the ship, the 
screw propeller, its size and proportions, may be 
said to command the situation. It is difficult to see 
how any manufacturer can fail to develop the 
guaranteed indicated horse power sooner or later if 
he is free to alter the size and pitch of the propeller, 
provided he has boiler power enough to supply the 
requisite steam, and where he has not this freedom 
of choice in the — he might be seriously 
hampered by a propeller forced upon him unsuitable 
alike to the ship and to the engines. 

There can be no doubt that recent steam trials, 
and ay | the trials of the Iris, have tended to 
throw much light upon the question of screw pro- 

llers, This is the latest field of research Mr. 

‘roude has taken up, and judging from his paper 
read at the last ae of the Institution of Naval 
Architects, we are likely to derive considerable 
benefit and instruction thereby. 

The engines appear to have given every satisfac- 
tion, and to have worked without a hitch, reflecting 
great credit on Messrs, Elder and Co., and the able 
members of their staff. It could scarcely have been 
their faults that the ship herself vibrated excessively 
during the trial. The following picturesque quo- 
tation from the Times is not what one would expect 
to read about a ponderous ironclad of nearly 
10,000 tons displacement, and we trust the move- 
ment of the vessel's structure has been much exag- 
gerated. It says, ‘‘The vibration from the two- 
bladed screws, however, was excessive, and caused 
the whole ship to perceptibly quiver. Immediately 
over the propeller the vertical jump was 2in., the 
consequence of which was that one of the iron 
frames of the ship was fractured, and it was con- 
sidered expedient to shore some of the beams to 
relieve the strains. When the two screws synchro- 
nised in their revolutions the ship vibrated in rhyth- 
mic swings.” If this is so we do not wonder at 
its being “probable that either the pitch of the 
screws will be coarsened, or a further trial will be 
made with four-bladed screws,” and we willin ad- 
dition venture to hope the ship herself will be so 
far strengthened as to give up taking vertical jumps 
of 2in., breaking her frames, and vibrating in 
rhythmic swings. 

The four runs on the measured mile show an 
average mean speed of 14.75 knots per hour, with an 
indicated horse power of 8407.3 and a consumption 
of 2.05lb. of coal per indicated horse power per 
hour, The vessel had at this time a mean draught of 
20 ft. llin., or about 3 ft. less than her deep load 
line, and her displacement might perhaps be taken 
at about 9500 tons, being about 11,000 tons when 
complete and fully equipped. 

This would show a comparison between her per- 
formance and that of other large vessels in the Navy 
as given in the annexed Table. 

‘These figures show at a glance that the enormous 
increase of beam of the Inflexible over the other 
vessels given in the Table does not carry with it any 
abnormal increase of resistance, On the contrary 
they show for the Inflexible a ter speed than 
either the Hercules, Sultan, or Neptune, with less 
horse power and greater displacement, and the re- 


Exact comparisons, of course, cannot be made 
until we have further particulars as to the deep load 
draught speed trials, but so far as they go they 
speak favourably for increase of beam, and they 
indicate that the vessel will succeed in steaming 14 
knots an hour, for which she was designed. 
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It is much to be hoped that the Admiralty will 
publish full reports of the further trials of the vessel, 
because their results effect a principle of naval 
architecture of vast interest to the mercantile 
marine of this country., We hope also they will 
not confine those trials to full and half boiler 

ower as has been customary, but that they will 
ollow the intelligent lead of Mr. Denny and carry 
out a complete series of progressive trials. What- 
ever apprehensions we may have as to the safety of 
the ship from capsizing in action, we have no doubts 
as to her seaworthiness in time of peace, and trust 
as much good use will be made of her as possible 
while there is an opportunity of doing so. 





THE FARADAY LECTURE. 

Tue Faraday lecture is one of the many useful 
institutions established by the Chemical Society for 
the promotion and diffusion of scientific knowledge. 
The lecture is given once every three years by some 
eminent professor, chosen by the Council of the 
Society. The first was delivered in 1869 by M. 
Dumas, the perpetual secretary of the Academy of 
Sciences, Paris; the second, in 1872, by Professor 
Cannizzaro ; and the third, in 1875, by Dr. A. W. 
Hofmann. 
For the Faraday lecture of this year, the Council 
secured the services of Professor Charles Adolphe 
Wurtz, the distinguished French chemist and dean 
of the Ecole de Médecine, Paris. It must be 
admitted that the choice was a happy one, for the 
ena has a wide-spread reputation, not only for 

is rare talent in the exposition of scientific truth, 
but for his numerous researches, which have won for 
him honours and distinctions from most of the 
learned societies of Europe. 
The lecture was given in the theatre of the Royal 
Institution on Tuesday evening, November 12th, 
before an audience such as is seldom seen even 
within this favourite place of resort, A knowing 
eye had no difficulty in distinguishing many of the 
leading professors of the London schools; whilst, 
on the other hand, an Aaditué could not fail to notice 
the unusual attendance of young men who crowded 
to hear the foreign professor. It is also worthy of 
remark that, although the address was given in 
French, there was abundant proof not only that the 
scientific part of the discourse was thoroughly under- 
stood, but that the occasional pleasantry of the pro- 
fessor was keenly relished. By the kind attention 
of Dr. Siemens, the theatre was lit up by electric 
light. This was a silent but radiant tribute to the 
memory of Faraday, who was the first to elicit the 
spark from the magnet, and to exalt this luminous 
point into a brilliant star. 
To the substantial discourse of a savant, M. Wurtz 
unites the charms of a clear enunciation and an 
agreeable delivery. We would naturally expect a 
veteran professor to be somewhat felicitous in ex- 
pression, but we would hardly have anticipated so 
much humour and genial warmth as the sexagena- 
rian chemist displayed, over a successful experi- 
ment, or when commenting upon the merits of 
Faraday. 
The subject chosen for the occasion was ‘‘ The 
Constitution of Matter in the Gaseous State.” After 
a few preliminary remarks, Professor Wurtz elo- 
quently sketched the experiments of Faraday on 
the condensation of gases. He showed—and not 
without a little tinge of enthusiasm—the very tube 
in which chlorine was liquefied in 1822. As an illus- 
tration of Faraday’s method, the professor proceeded 





sults when compared with the Téméraire and Alex- 
andria are almost as favourable. 





to condense ammonia, an experiment described in 


 attgbooks, but which, he added, is very seldom per- 


formed in a lecture-room. Taking a small quantity 
of silver chloride, which had been previously ex- 

dto a stream of ammoniacal gas, he enclosed 
itin a bent tube, which was afterwards sealed. On 
the grea + of heat the flocculent substance gave 
out the gas which it had absorbed. Being confined 
within the second branch, which for safety was 
surrounded by a cooling mixture, it produced by 
its accumulation, a pressure sufficient to reduce the 
ammonia to the liquid state. The reduction was 
beautifully shown by projection ona screen, En- 
closing cyanide of mercury in a small tube witha 
capillary termination, and treating it in a similar 
manner, Professor Wurtz showed how Faraday ob- 
tained liquid cyanogen. 

The phenomena attending the condensation of 
carbonic acid were next explained. The classic ex- 
periment of Dr. Andrews was carefully and suc- 
cessfully repeated, and here the learned professor 
allowed himself to be fairly carried away by his 
subject, especially while pointing out on the screen 
the gradual obliteration of the curved surface or 
meniscus which separates the liquid from the gaseous 
column of carbonic acid. 

Professor Wurtz now turned from Faraday’s 
marvellous success with the less refractory bodies 
to the stubborn difficulties that he met with in his 
attempts at reducing the “‘ permanent gases.” This 
prince of experimenters submitted these bodies to 
great pressure and intense cold, but without obtain- 
ing any indications of approaching liquefaction. 
He returned to this subject several times, anxious 
as he was to break down those barriers which put a 
limit to what seemed to his keen eye a general law 
of nature; but was finally obliged to avow himself 
baffled. The cause of his failure was here ex- 
plained. 

It is well known that if a gas be kept at a tem- 
perature above its critical point, no amount of 
pressure will suffice to liquefy it; whereas if the 
temperature be slightly lowered, a comparatively 
small pressure will bring about liquefaction. 
Oxygen and the associated gases resisted the re- 
peated attacks of Faraday, simply because their critical 
points are “ere | below the lowest temperature 
(—110 deg. C.) used by him in any of his experi- 
ments. In following up this subject, Professor 
Wurtz was led to speak of the recent labours of M. 
Cailletet, of Chatillon, and M. Pictet, of Geneva ;* 
and he did not hesitate to qualify the result obtained 
as ‘* Un des plus beaux de ce siécle.”’ 

The means adopted independently by these two 
physicists to bring down the temperature of the gas 
to its critical point (or point of absolute ebullition 
as it is termed by Mendeleff) is based upon the cold 
produced by sudden expansion. M. Cailletet con- 
tines the gas within a tube of small bore and pro- 
vided with strong walls. This tube is surrounded 
with a frigorific mixture. When the gas has been 
subjected to a considerable pressure a valve is 
suddenly opened; the gas now forcibly expands, 
driving back the compressing column of mercury. 
Work is thus done, heat is abstracted from the gas, 
and the fall of temperature is denoted by the in- 
stantaneous appearance of a cloud or mist within 
the tube. This cloud is an indication of incipient 
liquefaction. M. Pictet, however, does more than 
this, He compels the gas not merely to assume the 
vesicular state, but to settle down into a liquid 
whose density in the case of oxygen is very nearly the 
same as that of water. He reduces the temperature of 
the gas by surrounding it with a jacket of liquid car- 
bonic acid, which is in connexion with a vacuum pump 
driven by steam power. By the action of the pump 
the evaporation of the acid is quickened, and a 
temperature of —140 deg. C. obtained. The oxygen 
contained within the tube is subjected by its own 
accumulation to a pressure of about 500 atmo- 
spheres.t By the combined effect of pressure and 
cold the gas condenses and fills the tube with liquid 
oxygen, or hydrogen as the case may be. By 
suddenly establishing communication with the atmo- 
sphere the gas rushes out with violence, and so in- 
tense is the cold — that a portion of the 
escaping gas is solidified, 

hese remarkable experiments, which were made 
last December, removed the barrier that had hitherto 
separated gases from vapours, and reduced the 
difference between the two states to one of tempera- 
ture and pressure. These experiments will doubtless 
also hasten the final settlement of another chemical 
controversy, viz., the nature of hydrogen. Faraday 

* See ENGINEERING, vol. xxv., pp. 324, 410. 











+ Faraday’s greatest pressure was 75 atmospheres. 
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was the first who spoke of it as the vapour of a very 
volatile metal whose point of gasifaction is ex- 
tremely low, and later experiments tend to confirm 
this opinion of the great philosopher. 

Professor Wurtz dismissed this portion of his 
subject with a few remarks upon cohesion. It is 
admitted that this molecular force exists in solids 
and more feebly in liquids ; but the professor insisted 
upon its entire absence from gases. There are, 
however, physicists who hold that cohesion does 
exist in gaseous bodies, but that its influence is 
masked or neutralised until certain conditions of 
temperature and pressure are fulfilled when it starts 
into action, and tends to bring the gaseous molecules 
into that proximity of each other which is necessary 
for liquefaction. In a previous number* we pointed 
out the bearing of this hypothesis on the liquefaction 
of the “irreducible gases,” and gave M. Pictet’s 
theory, which is based upon the assumption that 
cohesion is a general law of nature. 

We have seen that Faraday earnestly strove to 
reconcile ——— erratic phenomena to well- 
know laws. He had an inborn dislike for exceptions. 
Professor Wurtz has emulated him in this respect, 
and has succeeded in removing from the domain of 
chemistry a number of exceptions to a fundamental 
law referred to further on. But in the matter of 
cohesion he appears conservative. Still we know 
that simplicity is the characteristic of all nature’s 
operations ; it is alsoa distinctive feature of scientific 
progress. The extension of cohesion to the mole- 
cules of a gas is a step towards simplification, and 
as it moreover helps to explain a point of some im- 
portance in the phenomena of gas-liquefaction, it is 
at least an admissible and plausible hypothesis. 

Professor Wurtz, who was bent upon giving his 
hearers a rich intellectual treat, now proceeded 
to rapidly sketch the kinetic theory of gases. He 
attributed the first enunciation of this beautiful 
theory to Daniel Bernouilli, a man sprung from a 
race of mathematicians, and himself an eminent 
mathematician, and still more eminent physicist. 
Professor Wurtz had here a good opportunity of 
paying a tribute to a number of English men of 
science, who, more than others, have contributed to 
the full development of the dynamic theory. Nor 
did he neglect the opportunity, but dwelt with com- 
placency upon the labours of Herapath, Joule, and 
Sir William Thomson. His warmest encomiums, 
however, were for Professor Clerk-Maxwell, who, 
in his mind, has not been surpassed by any writers 
or investigators on this subject. 

Professor Wurtz wisely declined entering into 
the numerical data relating to the number of 
molecules in a given volume of a compound 
body, the amplitude of their oscillations, their 
velocity and frequency of collision, &c.; but pre- 
ferred to conclude his lecture by a beautiful ex- 
position of the law of Avogadro, viz., that in equal 
volumes of different gases, measured at the same 
temperature and pressure, there is the same number 
of molecules. The correction of Berzelius, who 
substituted,the word atom for molecule, and the in- 
vestigations of Ampére were dwelt upon, and the 
learned professor — waxing warm with this, a favourite 
subject of his—showed how all substances, ele- 
mentary or compound, conform to this law. A small 
number of bodies (¢.g., sulphuric acid, sal-ammoniac, 
pentafluoride of phosphorus, and chloral hydrate) 
seem to depart from this law, their molecules occupy- 
ing four volumes instead of two. M. Sainte-Claire 
Deville held that these bodies are real exceptions ; 
Professor Wurtz maintains that they are not, and that 
their abnormal behaviour is due to their undergoing 
dissociation. This explanation is all the more 
curious as M, Sainte-Claire Deville was the first to 
observe and accurately describe the phenomenon 
called by him “the dissociation of gases.” Pro- 
fessor Wurtz thus boldly turns upon his fellow 
chemist one of the latter's greatest discoveries, 

A point of such interest could not be dismissed 
in a few words. After discussing the importance 
of the principle and the extent of its application to 
inorganic and organic chemistry, the professor pro- 
ceeded to apply the crucial test of experiment. ‘Two 
long tubes were inserted within two larger ones, 
and a current of steam made to circulate freely 
in the cylindrical space between them. One 
of the tubes A contained dry air. The second 
B was at first completely filled with mercury, after 
which a small quantity of chloral hydrate was in- 
troduced into the upper part. The mercury was 
now driven down a definite distance by the elastic 
force of the vapour thus formed. But here comes 


* See ENGINEERING, vol. xxv., page 410. 











the vital question, what is the nature of this vapour ? 
It may be chloral hydrate, or it may be eous 
chloral and vapour of water. To ascertain this, the 
mercury in A was adjusted to the same level as that 
in B, and a small cylinder of oxalate of potash, an 
efflorescent substance, was introduced into each, 
In a few minutes, the mercury in A was depressed 
an appreciable distance, whilst that in B remained 
stationary. The inference was plain; B must 
contain a quantity of aqueous vapour, and therefore 
the chloral hydrate must have undergone dissocia- 
tion at the temperature of the surrounding steam, 
being resolved into vapour and gaseous chloral, the 
vapour occupying two volumes and the chloral two. 

this manner the four volumes were accounted for, 
and the discrepancy explained. Of such discre- 
pancies, we may well say, in the words of Professor 
Carey Foster, ‘‘ They are finger-posts pointing to 
new discoveries ;” and of such experiments as the 
above, we may emphatically say with one of the 
most brilliant lecturers of our time, “They rank in 
importance with the preparation of a new organic 
compound.” This ingenious experiment was devised 
by Professor Wurtz in support of his theory, and the 
applause which greeted its termination showed an 
appreciation of its importance and success that must 
have been gratifying to the professor. 

At the end of the address Dr. Frankland proposed 
the usual vote of thanks. The motion was eloquently 
seconded by Professor Odling, and being carried 
by acclamation, was conveyed by Dr. Gladstone to 
the distinguished lecturer. At the conclusion of 
the President’s remarks, he presented Professor 
Wurtz with two handsome medals, the one of bronze 
and the other of palladium, in recognition of his 
valuable contributions to chemical science, and 
especially of his services as Faraday lecturer of 1878. 








THE LATE MR. CHARLES RANDOLPH. 

Ir was with much regret that we announced in 
our last week’s issue the death of Mr. Charles 
Randolph, the eminent Glasgow engineer, and we 
now proceed to give a sketch of his professional 
career. To comparatively few persons is it given to 
make a world-wide reputation as mechanical en- 
gineers while still in the prime of life, but that was 
certainly the lot both of Mr, Randolph and of his 
distinguished partner, Mr. John Elder, who 
died fully nine years before him, in the forty-sixth 
year of his age. 

Mr. Randolph was born in the ancient town of 
Stirling—‘‘ the Gate of the Highlands’—on the 
Q1st of June, 1809, so that at the date of his death, 
llth of November current, he was in his seventieth 
year. His father was long resident in Stirling, 
where he occupied an excellent business as a book- 
binder and printer, his printing presses being ex- 
tensively employed in the production of ballad and 
cheap book literature. Whether or not it was in 
consequence of his father—the grandfather of the 
deceased —having been taken a prisoner in the 
Rebellion of 1745, and immured for some time in 
Carlisle Castle, we are unable to say; but it is the 
fact that the Stirling printer called himself Charles 
Randall, and that surname was retained by his 
son until he arrived at manhood, when he 
reassumed the original patronymic of his family. 
Young Randall (or Randolph as we prefer to call 
him) was educated at the High School of Stirling 
and at the High School of Glasgow ; and he like- 
wise spent some time at the University of Glasgow, 
though he does not seem to have completed 
the arts curriculum. Having already become domi- 
ciled in Glasgow, he manifested a strong disposition 
to take to the business of mechanical engineering. 
That was at a time when Glasgow was practically the 
chief seat of engineering industry in the United 
Kingdom. David Napier had begun to construct 
marine engines for deep-sea navigation ; his cousin 
Robert Napier had begun to follow his example; 
and there were various other engineering firms 
to which there is still a sort of classic interest at- 
taching, more especially to those of Claud Girdwood 
and James Cook. There was a proposal that he 
should be apprenticed at Girdwood’s famous es- 
tablishment, but it was eventually resolved that he 
should for a time take service at Stirling, and remain 
beside his then widowed mother, who carried 
on the printing and bookbinding business of the 
father. Then, as now, Stirling was famous as a 
seat of the art of coach-building, and Charles 
Randolph was not long in finding a sort of con- 
genial occupation in the smithy attached to the 
old-established coach-building works then carried on 








by one Kinross, Being a big brawny young fellow 
he was at once initiated into the art of « iking the 
fore-hammer at the “ big fire,” in which, indeed, he 
soon acquired great skill. If we mistake not, that 
must have been in the year 1826, and he remained 
working in that smithy for a year or eighteen 
months. While en, there he resolved to make 
a small steam engine during his leisure hours, 

Leaving Stirling, young Randolph next went to 
Glasgow, and became apprenticed to Robert Napier, 
whose works,were then located at Camlachie, in the 
east end of the city, in which establishment he 
enjoyed the Pag privilege of being placed under 
the eye of . David Elder, father of the late Mr. 
John Elder, and certainly one of the ablest and 
most accomplished engineering managers who was 
ever entrusted with the execution of work. When 
the business of Robert Napier was transferred to 
the Vulcan Foundry in Washington-street, quite 
adjacent to the harbour, Charles Randolph moved 
with it. Regarding that establishment he had fre- 
quently many interesting reminiscences to relate, 
as, indeed, also had many other engineers of mark, 
for it was during a long period a most important 
engineering school, alike for Government servants 
and civilians. 

About the time when his apprenticeship termi- 
nated, trade was. very dull, and the journeyman 
engineer returned to Stirling, where he remained 
for some time, Acting on the belief that his pro- 
fessional abilities required further cultivation, he 
resolved on sojourning in England for a while, so 
that he might gain some insight into the most 
advanced practice in millwright work, a branch of 
his profession which was then at rather a low ebb 
in Scotland, most of his countrymen who then 
ranked as leaders in it having settled in England, 
He betook himself to Manchester, where the lead- 
ing millwright firms were those of Ormerod and 
Fairbairn and Lillie, but he found some difficulty 
in getting employment, partly on account of dulness 
of trade and partly on account also of the fact that 
his indenture from Robert Napier spoke of the 
bearer as an engineer, whose rank did not seem to 
be equal to that of a millwright. Eventually, how- 
ever, his friends in Glasgow got the indenture put 
right, and he eoon afterwards found employment 
to his taste in the works of the two firms just men- 
tioned. Inthe works of Messrs. Fairbairn and Lillie 
he had the pleasure of making the personal acquaint- 
ance of John Elliott, ‘‘a brither Scot,” who held a 
responsible position in the establishment as an out. 
door manager. That acquaintance subsequently 
ripened into something of a more intimate nature, 
of which we shall have to speak in the sequel. 

Having become familiar. with English modes of 
engineering practice, more especially in the mill- 
wright department, Mr. Randolph returned to 
Glasgow, where, by the advice and co-operation of 
some of his friends, he commenced business on his 
own account as an engineer and millwright, the site 
chosen for the works being Centre-street, on the 
south side of the Clyde, but quite adjacent to the 
harbour, and where there was eventually raised one 
of the finest engineering workshops in a city which 
can now boast of many similar establishments in 
respect both of great size and completeness and 
variety of equipment, Ground was broken in the 
month of October, 1834, and the first shop erected 
was very small in extent, only 60ft. long by 40 ft. 
wide, the machinery erected in it being easily driven 
by a little engine of three horse power. Mr. R. S. 
Cunliff, a near relative of Mr. Randolph, agreed to 
go into partnership with him almost from the day 
that the business was launched, but not being a 
practical engineer he never allowed his name to 
appear in the title of the firm, The value of his 
services, however, may be judged of when we 
mention that the two relatives remained fast and 
firm friends in business up till the death of Mr. 
Randolph. One of the first orders received by the 
firm was the construction of some copying presses 
for a leading firm of manufacturing stationers in the 
town. ‘That was followed by an order fora circular 
saw and a quantity of other machinery for the 
rising colony of New South Wales, whither the firm 
subsequently sent a great variety of machinery. 
Various odds and ends carried the firm .over the 
year 1835, and in the beginning of the following 
year the real business of the establishment com- 
menced, namely, that of millwright work. The 
first order in that department of work was the 
fitting up of a portion of Alexander's well-known 
thread-spinning factory, Duke-street, Glasgow. It 
was executed in such a thorough manner, and 
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on such a novel system when compared with the 
methods then adopted by Scotch millwrights, that 
other orders of a similar character soon flowed in 
to the young firm. Mr, William Smith, Jun., pro- 
ceeded at once to build his Lancefield Factory, for 
which Mr. Randolph did the whole of the mill- 
wright work, and he continued fora long time to 
execute similar work for Mr. Smith’s firm. The 
reputation of the young engineer and millwright 
soon became so thoroughly and widely established 
that he was called upon to do work of great extent 
in the Glasgow district, in the south of Scotland 
woollen district, for Messrs. Baxter, Edwards, and 
other linen firms in the Dundee district, and indeed 
throughout almost all the manufacturing districts 
of Scotland. 

In the year 1839 Mr. John Elliott (who had just 
been engaged a year or soin the manufacturing 
districts of Switzerland) was induced to join the 
Centre-street firm, which then took the title of 
Randolph, Elliott, and Co., and in consequence of 
the accession of that gentleman to the firm, orders 
were received for a large amount of work to be 
executed in the linen and cotton districts of the 
north of Ireland. About that time the order was given 
out for the famous waterwheel in connexion with 
the Shaws Water Works, Greenock, to drive 
an extensive cotton-spinning mill in that town, the 
wheel being 70 ft. in diameter, and said to be at 
that time the largest in Britain. Mr. Randolph’s 
firm offered for it, but lost the contract, which went 
to Mr. James Smith, of Deanston, who seemed to 
be resolved on having it against all comers. Shortly 
afterwards, however, Messrs. Randolph, Elliott, and 
Co. secured an order to erect a waterwheel of the 
same diameter in the north of Ireland, which re- 
conciled them to the loss of the Greenock contract. 
As Mr, Elliott, equally with Mr. Randolph, was a 
first-class man in his profession, additional orders 
rapidly flowed in, and the Centre-street establish- 
ment had to be considerably enlarged. As already 
indicated, the peculiar line of business carried on 
by the firm was that of millwright engineering— 
fitting up the necessary appliances for directing and 
conveying steam or water power in spinning mills, 
weaving mills, paper mills, cotton-printing works, 
gunpowder works, and almost every sort of estab- 
lishment in which steam or water power was re- 
quired; and for many years the firm had the major 
— of the millwright work in Scotland in their 
hands, 

Unfortunately for Mr. Randolph he had not the 
pleasure of long enjoying the professional co- 
operation and cordial friendship of his partner, Mr. 
Elliott, as that gentleman succumbed to an illness 
by which he was overtaken in the year 1842, and 
fiaally ceased from his labours; but the business 
was prosecuted with continued energy and success 
without deviating much from its peculiar character. 
Mr. Randolph did not lay himself out much for 
colliery machinery, but he made an exception in 
the case of Govan Colliery, regarding which he was 
consulted professionally by the proprietor, the late 
Mr. William Dixon, with the view of executing 
some novel pumping arrangements for a second 
sinking that was being made at one of that gentle- 
man’s pits in order to reach some coal seams that 
had been lost. We have no room to describe the 
pumping machinery referred to, but we may mention 
that it was so excellent in conception and design, 
and embodied such thorough workmanship, that it 
was in capital working order even after having been 
in constant use for a period of fifteen or twenty 
ears, ‘ 

The year 1852 brought about a most radical 
change in the business of the Centre-street engine 
works, for it was in that year that the late Mr. 
John Elder joined the firm, which at once took on 
the familiar name of Randolph, Elder, and Co, 
Thenceforth the firm undertook the business of 
marine engineering, which was rendered possible 
by the accession of a partner with a thorough know- 
ledge of the —n and practice of that branch 
of applied mechanics, Their first contract in the new 
department of their business was for a pair of side 
lever engines, which were fitted into the William 
McCormick, a paddle steamer built by Messrs. 
Alexander Ste oe and Sons, Glasgow, for the 
Liverpool and Londonderry trade. The engines in 
question proved to be a great success, but greater 
successes were in store for Mr. Randolph and Mr. 
Elder. Both of them had thought much upon the 


economy of steam in steam engines, and they now 
came to apply the results of their cogitations in the 
design al 


construction of marine engines, so as to 


bring about an economy of fuel that had hitherto 
been unknown in steam navigation, even on the 
Clyde, which claimed to have been the cradle of 
steam navigation. They commenced in January, 
1853, to secure patent rights for arrangements of 
compound engines adapted to the propulsion of 
screw steamers, and in the period which elapsed 
between January, 1853, and September, 1867, there 
were no fewer than fourteen patents taken out in 
connexion with compound marine engines, several 
of which were jointly secured by these two eminent 
engineers, and at least one of them by Mr. Randolph 
himself. 

The first vessel fitted with compound engines by 
Messrs. Randolph, Elder, and Co., was the screw 
steamer Brandon. Her engines were in accordance 
with the provisions of the first patent, being 
vertical, direct-acting, and geared. The pistons of 
the high and low-pressure cylinders moved in con- 
trary directions, and drove diametrically opposite 
cranks, with a view to the diminution of strain 
and friction. When the Brandon made her trial 
trip in July, 1854, her rate of consumption of coal 
was found to be about 34 1b. per indicated horse 
power per hour, whereas it was well known that 
the lowest rate of consumption of coal in steamers 
previous to that time was about 4 1b, or 44 lb. per 
indicated horse power per hour. She was chartered 
during the Crimean War as a despatch boat, and 
maintained during many years of service the same 
economy which she had realised on her trial. Next 
followed the Inca and Valparaiso, paddle steamers 
belonging to the Pacific Steam Navigation Com- 
pany. Both sets of engines were started in the 
year 1856, in May and June respectively, In them 
there was embodied an arrangement which was 
applied with most successful results to a long line 
ofsteamers. There were two diametrically opposite 
cranks and four cylinders, making a pair of com- 
nem engines, the high and low-pressure cylinders 
ying side by side in an inclined position, and their 
pistons moving in contrary directions—an arrange- 
ment which not only promoted the balance of 
driving forces, but enabled the steam to pass from 
the high-pressure to the low-pressure cylinder in 
the most direct manner possible. The cylinders 
were jacketted at the top and bottom and not 
round the sides. [In those two vessels and others 
into which they fitted their patent engines about 
the same time the saving of fuel amounted to 
from 30 to 40 per cent. of what was pre- 
viously consumed in steamers of the same class; 
and it was only on account of that great saving 
that it was rendered possible to carry on steam 
navigation profitably between this country and the 
Pacific Ocean. 

For a time it was found to be almost impossible 
to get other shipowning firms and companies to fall 
in with the new notions in regard to economy of fuel 
in marine engineering practice ; in the end, however, 
the stern facts of experience became so numerous 
and so patent that the compound system of engine 
construction showed a tendency to become almost 
universal, which is already the case in little more 
than twenty years. How far Mr. Randolph and Mr. 
Elder are to be credited respectively with the revo- 
lution which has now taken place in marine engineer- 
ing practice it is scarcely —— for us to say ; but 
it is certain that they both played a very prominent 
part, and each part was essential for the attainment 
of the success which has since resulted. In this 
connexion it may be worth while to quote the 
following remarks made by Mr. Randolph within 
the last two years when speaking in a discussion on 
‘*Compound Engines” before the Institution of 
Engineers and Shipbuilders in Scotland: ‘He 
said he had given his mind very much to that sub- 
ject, having indentified himself with it from the first 
application of the compound engine to the propul- 
sion of steamships; and although the fact that com- 
pound engines were then no novelty in producing 
power for land purposes, still even then it had made 
but partial progress. But without wishing to detract 
in the least from merits due to other engineers, he had 
no hesitation in claiming this application as a bant- 
ling of hisown. Whatever ditiiculties and opposi- 
tion it had to face at the time of its introduction, 
he was glad to have lived beyond them and to be 
a witness of its universal adoption. At first, as 
with most new adaptations, there was a certain 
want of full success, principally arising from not 
realising the absolute necessity of, and therefore 
overlooking proper precautions in, jacketting the 





steam cylinders to prevent condensation during 
‘expansion ; when that was corrected rapid progress 


was made in perfecting the various constructions as 
applied to driving both paddle and screw steamers. 
Another thing which retarded progress to some 
extent was the then undeveloped condition of the 
laws concerning the conservation of heat, for the 
idea was entertained that the same effect could not 
be realised from a pair of compound cylinders driv- 
ing cranks at right angles as froma pair with cranks 
in a right line and opposite to each other, where the 
top of the small one discharged directly into the 
large one, the same being repeated at the other end 
in turn. Through this fallacious idea it followed 
that there were required two pairs of compound 
cylinders, acting at right angles, to rectify irre- 
gularity of motion, thus doubling all the parts; but 
this error being also rectified, contributed largely, 
both mechanically and commercially, to adoption 
and success.” 

Messrs. Randolph, Elder, and Co. began ship- 
building on their own account in the year 1858, 
and up till the year 1868, when the partnership 
ceased by the retirement of Mr. Randolph and Mr. 
Cunliff, they had built no fewer than 106 vessels, of 
an aggregate of 81,326 tons; and by that time they 
had also constructed 111 sets of marine steam en- 
gines, of an aggregate of 20,145 nominal horse 
power. They had likewise built three floating 
docks, one of which, that at Saigon, was large 
enough and otherwise sufficient for floating the 
Gloire, the largest armour-clad in the French navy 
at that time. 

After retiring from active business, Mr. Randolph 
could not permit his active and powerful mind to 
lie dormant and fallow. He hadalready given much 
attention to the question of the utilisation of sewage 
and the prevention of the pollution of rivers in his 
capacity as President of the Glasgow Sewage 
Association ; but he now attacked the subject with 
redoubled zeal. He wrote letters to the daily 
newspapers on the subject, and in order that his 
services might be of more influence, he allowed 
himself to be elected a member of the Clyde Trust. 
In 1869 he wrote a somewhat remarkable pamphlet 
on the condition of the harbour of Glasgow, with 
suggestions for further extension. The scheme of 
dock accommodation which he proposed in that 
— was on a very comprehensive scale, and 
worthy of the most serious consideration. An 
equally remarkable pamphlet was issued by Mr. 
Randolph in the year 1871. It dealt with proposed 
improvements of the river Clyde, and excited a 
great deal of attention on account of the originality 
of the views expounded, and the great results aimed 
at. For a year or so he was a director of the 
Glasgow and South-Western Railway Company, and 
for about ten years—even up till his death—he was a 
director of the British and African Steam Navigation 
Company, whose vessels, all Clyde-built, are now fif- 
teen in number, including one in process of eonstruc- 
tion ; indeed, he was one of the originators of that 
company. He also took a prominent part in the 
establishment of the British Dynamite Company, 
of which he was chairman. During two or three 
years of his leisure from active labour he devoted 
his inventive powers to the construction of a steam 
engine for a family carriage, which was a very 
familiar object in the streets of Glasgow, and was 
inspected .by many eminent persons from various 
parts of the world. On account of his views on 
steam traction traffic on the public streets Mr. 
Randolph was examined before the Select Com- 
= of the House of Commons on the Locomotives 

cts. 

Mr. Randolph has left a widow to mourn his 
decease, but no family. What may be regarded as the 
crowning act of his life was the provision in his will 
for the sum of 60,000/. to be given to the University 
of Glasgow for the completion of the buildings, in 
which respect he even outstripped the Marquis of 
Bute’s noble and generous gift, namely,' 40,000/., 
also for building purposes. 
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TueEsE “ Researches” include a considerably amplified 

edition of two papers entitled respectively ‘‘ Certain 

New Constructions in Graphical Statics” and “A 

New Fundamental Method in Graphical Statics,” 

originally read by the author at Buffalo, in 1876, 
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states of stress, and entitled ‘‘The Theory of In- 
ternal Stress in Graphical Statics.” 

In the first paper the author, who is Professsor 
of Mathematics and Civil Engineering in the 
University of Cincinnati, deals largely with the 
various forms of the elastic arch, and has aimed by 
presenting, so to speak, a pictorial representation of 
the thrusts, moments, and shears, to make clear 
those relations which in the analytic method are 
obscured by the intricacy of the required formule. 
He also gives a new investigation of the continuous 
girder with varying sectional areas, as well as gra- 
phical solutions of many problems relating to domes 
of iron and masonry, the stability of retaining walls, 
and other matters. 

Professor Eddy discusses the stability of arch ribs, 
with and without hinge joints, by means of the 
‘“‘ equilibrium polygon,” In arches aspecial polygon 
appertains to a given arch and load, in which the 
horizontal stress is the actual horizontal thrust of 
the arch. The methods used to obtain the latter 
depend upon the separation of the stresses induced 
by the loading into two parts ; one part being sus- 
tained by the arch in the same manner as an inverted 
suspension cable, that is, as an equilibrated linear 
arch, and the remaining in virtue of its reaction as 
a girder. When this thrust has been obtained, the 
equilibrium polygon permits of an immediate deter- 
mination of all other questions respecting stresses, 
whether induced by load, change of temperature, or 
otherwise, because, as demonstrated in two places 
by Professor Eddy, if the equilibrium polygon and 
the arch itself regarded as another polygon, are so 
placed that their ‘‘ closing lines” coincide, and their 
areas partially cover each other, the ordinates inter- 
cepted between these two polygons are propor- 
tional to the real bending moments acting in the 
arch. 

As a practical example of the arch rib with fixed 
ends, the author takes the St. Louis steel bridge, 
and confirms the original calculations, and as an 
illustration of his graphical method applied to the 
elucidation of the really indeterminate strains on 
the stays, and stiffening girder of a suspension 
bridge of the Roebling type, he takes the Cincinnati 
and Covington Bridge of 1075 ft. span. The author 
appears to prefer a flexible arch rib with stiffening 
girder to the rigid rib universally adopted, and 
would anchor the girder to the piers in such a.state 
of bending tension as to exert considerable pressure 
upon the arch. This in effect is an adaptation of 
the American system of ‘ counterbracing” in 
‘‘ quadrangular” trusses to the special case of an 
arch, and may be advantageous in pin-jointed 
structures. He makes the somewhat surprising 
statement that the St. Louis Bridge (525 ft. span) 
is wanting in ‘‘initial stiffness” to such an extent 
that the weight of asingle person is sufficient to 
cause a considerable tremor over an entire span. 
This may appear incredible to engineers who 
have neither been entrusted with the building of 
a wrought-iron or steel arch bridge nor have watched 
with intelligence the proceedings of others, but will 
be looked upon rather as an interesting confirmation 
of their own experience by those responsible for the 
design of such structures. We know of no wrought- 
iron arch bridge in this country which has not ex- 
hibited this sensitiveness to vibration, and so long 
ago as 1868, in criticising the proposed design for 
the St. Louis Bridge, we predicted that it would 
prove unusually “lively,” unless the arch rib or 
spandril filling was made considerably stiffer than was 
at that time proposed.* In execution, the arch rib was 
made 12/t. instead of 8 ft. deep, buteventhen, owingto 
the intentional absence of all rigidity in the spandril 
filling the bridge, though enormously strong, is 
still to the inexperienced eye rather too sensi- 
tive to tremors. ‘This, after all, should be no 
matter for surprise or alarm, since we need not go 
further than Westminster to find conditions of strata 
such that the passage of a spring van down the 
roadway will set thousands of tons of soil and houses 
into very perceptible vibration. 

In the paper entitled ‘A New General Method 
in Graphical Statics,” a fundamental process or 
method is established of the same generality as the 
“ Equilibrium Polygon.” The new method is desig- 
nated as that of the Frame Pencil, and both the 
methods are discussed side by side in order that 
their reciprocal relationship may be made the more 
—- : 

inally, the author, by a presentation of the sub- 
ject of internal stress from a graphical point of view 
as, he believes, added a branch to the science of 





graphical statics which has not heretofore been re- 
cognised as susceptible of graphical treatment, and 
by which the entire investigation is brought within 
the — of any one who might wish to under- 
stand it. 








NORTHERN ANGLE-IRON PRODUCTION. 

THE returns of the Board of Arbitration for the manu- 
factured iron trade of the North of England form a very 
valuable basis for the adjustment of difficult questions 
of rates of labour payment, but they, beyond this, are of 
value as indicating the extent of the volume of northern 
trade, and the changes that have taken place in its con- 
stituent parts, as well as in marking the value of that 
trade at different periods. In no part of the northern 
finished iron trade has there been a greater change of 
recent years than in the angle-iron manufacture. In the 
early days of the Board of Arbitration, rails, as is well 
known, formed the bulk of the iron turned out at the 
finishing mills, whilst the other branches of the trade 
occupied a subsidiary position. Even so late as 1874 
rails formed 52 per cent. of the total output of the 
associated mills of the north, and angles formed little 
more than 7 per cent.; but at the date of the last return 
of the auditor to the Board of Arbitration, rails only 
formed 4 per cent. of the total, whilst angles gave 21 per 
cent. Nor was the increase wholly due to the stagnation 
in the iron rail trade, for it was actual on the part of the 
angle mills as well as relative, as we shall try to show. 
There has been of late a very considerable demand for 
angles for the local shipbuilding and bridge-building 
yards, whilst there is also a considerable portion sent out 
of the district to Scotland, and to some parts of the 
Continent. - 

Tracing a little in detail the growth of the angle-iron 
manufacture in the North, the official reports to which 
reference has been made are of great value. First taking 
four years, we find a declension in the production of 
angles, concurrent with a depression in shipbuilding 
which set in with the high prices iron reached six years 
ago. In 1872, the quantity of angles turned out was 
58,167 tons; in 1873, it fell to 44,408 tons; in 1874, it 
was 49,500 tons; and in 1875, it was 41,246 tons, It is 
from this latter date that we find a recovery in the angle 
trade, and to such an extent that details of the pro- 
duction will be interesting. In the year 1876, the follow- 
ing was the production of angles in each of the four 
quarters, whilst the average price is appended for facility 
of after-reference. 


Angle Output and gn 1876. 


ons. Price. 

&s. d. 

Poe gpeite: ee ini 13,099 7583 

Second ,, ee me 12,483 7 4 2 

Third ,, as os 10,855 618 4 

Fourth ,, ” 16,276 613 5 
Total ee 52,663 


In this year a considerable falling off in price is shown, 
but it stimulated a recovery, and thus 11,000 tons 
more angles were invoiced than in the preceding year. 
Below follows the : 


Angle Output and Price, 1877. 


Tons. Price. 

£s. d. 

First quarter... coe 17,487 611 9 

Sonal - és we 18,031 6 910 

ird ,, ace des 14,718 6. 744 

Fourth ,, 16,797 629 
Total 67,033 


The fall in price continued last year, but so also did 
the increase in the quantity of angles, the increase for 
the year being nearly fifteen thousand tons. In the 
current year the returns have, of course, only been com- 
piled for three quarters, but for these three quarters the 
quantities and prices are: 


Tons. Price. 

£8. d. 

First gree 17,622 518 6 
Second ,, 23,733 513 11 


Third ,, ‘i » _ 22,636 510 8 

There is thus an increase of over 18,000 tons in the 
three months, so that there is ground for the assumption 
that the angle manufacture for this year will show a 
larger rate of increase even than it did last year. It 
may, however, be remarked that there is not the effect 
on the crude iron trade which might have been expected, 
for there has been for a considerable period at some of 
the angle mills a very large consumption of old iron 
rails which have been remade, but the supply of which 
must now be expected to fall off. 

In regard to price, it may be said that from 1869, 
when the Board of Arbitration commenced its work, the 
average price of angles was 6/. 5s. 1d. (or 6d, less than 
the general average), and for four years it continued to 
rise, the highest price being 11/. 19s. 3d., considerably 
above the average. Since then the falling has been 
rapid, the amount at the end of 1875 being 8/ 2s. 9d.; at 
the end of 1876, 62 13s. 5d.; at the end of last year, 
6l. 2s. 9d., and at the present time it is probably slightly 
below the rate for the last quarter for which the figures 
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are obtainable, 5/. 10s. 8d. Whilst at the commencement 








of the operations of the Board of Arbitration the realised 
price of angles was 61 5s, 1d., it is now 15s. lower, and 
its relative position to the general average price of iron 
is also less, So far as quantity is now concerned, the in- 
crease in the north is greater than appears, for the Board 
of Arbitration does not now include so many firms as it 
did, and hence there is a larger proportion of iron manu- 
factured in the north not included in its returns. The 
growth recorded is satisfactory, however, and the exten- 
sion of bridge-building yards in the Cleveland district, as 
well as the comparative prosperity of the shipbuilding 
trade give ground for hope that there will be a con- 
tinuance of the growth. It is largely owing to the ex- 
tension of shipbuilding operations that the northern iron- 
makers have been enabled to withstand the loss to their 
trade that the falling off in the northern rail manufacture 
has inflicted. The fact that the price of angles has 
fallen to less than one-half of what it was four years ago, 
is in itself a proof that a very low rate has now been 
attained, and though the returns for the last quarter of 
the present year will show probably another declension, 
it will be to some extent counterbalanced to the makers 
by the lower cost of pig iron, and by a possible fall in 
the rate of wages the lowest rates will, in all probability, 
have then been about attained, but as the facilities of 

roduction are very considerably increased during the 
fast few years, it is unlikely that for some time there will 
be any upward movement in the prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 
The * ang ey Tron renege gsc hg liye a 
al ce on ’Change, at Mi » bu i 

he amount of business transacted was oni ma. 
The prices of pig iron were the same as those of last week, 

ing based minal quotation of 37s. 6d. for No. 3 


on the no 
net cash. There are ata below this, and 
fears are entertained the lowest t has not yet been 


touched. In spite of the gloomy view generally taken of 
the condition of trade, some of the ‘‘ hammers” of last 
week were just a little afraid that there might be some 
trifling improvement too soon to suit their speculations. 
It is earnestly hoped that this anticipation may prove to be 
correct. Messrs. Connal and Co. report that their stock of 
Cleveland pig iron at Middlesbrough amounts to 65,300 
tons, while at Glasgow they have a stock of Scotch iron 
amounting to 199,778 tons. Their Middlesbrough f.o.b. 
heyy are quoted nominally 37s. 9d. per ton net cash 
‘or No. 3. 


The Blast Furnacemen’s Wages.—The proposed 5 per 
cent. reduction of blast furnacemen’s wages is to apply to 
all persons employed at or about the furnaces, and includes 
art The notices have been given, but the men have 
not taken any action in the matter yet. It is believed that 
a speedy and amicable arrangement will be effected. 


The Finished Iron Trade.—No change has taken place 
in this industry, and very considerable difficulty is expe- 
rienced in obtaining orders, owing in a great measure to 
the keen competition. We mentioned some time ago that 
the iron manufacturers had resolved to reduce wages, and 
that through the Board of Arbitration it had been proposed 
to make the reduction 5 per cent. The unanimous! 
agreed to Mr. David as sole arbitrator, and peoseedee 
to make arrangements for holding a court. Last week we 


stated that Mr. Dale had withdrawn from the responsible 
post which he had 





accepted. This necessitated another 
meeting of the Board. After due consideration the Board 
agreed to ask Mr. Kettle, of Wolverhampton, to act as 
sole arbitrator. That gentleman declined, and as the em- 
ployers and operatives could not agree upon any other 
gentleman as sole arbitrator, it was arranged that there 
should be an arbitrator for each side, and that the arbi- 
trators should appoint an umpire. Mr. Edward Williams. 
of Middlesbrough, the president elect of the Iron and Steel 
Institute, has consented to be arbitrator for the masters, 
and the men have secured the services of Mr. Lloyd Jones. 
In the course of a week or ten duys all the necessary ar- 
rangements for holding the court will have been made. 


The Cleveland Ironstone Mines.—We mentioned a week 
ago that the Cleveland mineowners intended asking their 
men to submit to a reduction of wages. Yesterday at the 
offices of the Cleveland Mineowners’ Association a meeting 
was held to consider the wages question and the following 
resolution was to: ‘‘The Cleveland mineowners 
are reluctantly compelled to seek a general reduction in 
the Cleveland mining rates and wages. The condition of 
the Cleveland iron trade is such as to —— a reduction 
in everything entailing the cost of material essential to the 
continuance of furnaces in blast, mines in —- and 
men in employment. It is necessity alone which compels 
the aah a _ seek a reduction a. a body of we whose 

mn is-frankly recognised by the owners as 

reas consideration. The owners feel that a reduction of 

0; per cent. is no more than will meet the exigencies of 
the case. Signed, John Dennington, .”” Accord. 
ing to a previous arrangement a deputation from the 
Cleveland Hiners’ Association waited upon the owners, 
and the foregoing resolution was to them. After 
a few remarks the deputation withdrew, it being under- 
stood that the resolution will be brought before the miners 
in different parts of Cleveland, and that onthe 27th inst. 
the deputation will again meet the owners. The Cleveland 
miners are earning on an average about 4s. 6d. ae day 
and are working about 10} days per fortnight. e total 
earnings of the men are from 22s. to week less 10 
per cent. for sickness, and time lost from other unavoidable 
causes, leaving something like 11. per week. 
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ENGINEERING. 





THE ARLINGTON-STREET BOILER 
EXPLOSION. 

We have been favoured by Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and Steam 
Users’ Company, Limited, with a copy of the followi 
report just e by him or the explosion which Coommred 
in September last at the works of Messrs. Rolfe and Harris, 
Arlington-street, New North-road, London. Reference to 
this explosion has already been made in our columns (vide 
page 297 ante.) 

Boiler Explosion, London, September 4, 1878. 
October 16, 1878. 

Gentlemen,—In accordance with your instructions, I 
have examined the patent boiler which e: a on the 4th 
day of September, at the works of . Rolfe and 
Harris, 47}, Arlington-street, New pe emery London. 

Messrs. Rolfe and Harris were kind enough to afford me 
all information, and rendered me all the assistance in their 
power. These gentlemen are equally wishful with your- 
selves to arrive at the true cause of the a Having 
given the subject time and consideration, I beg to report 
as follows : 

In order to shorten the report as much as ag Se Z 
have attached two sketches, No. 1 giving t 
dimensions of the boiler, also the number, sizes, and thick. 
nesses of the plates of which the boiler was composed ; 














It will be seen from the —_ that the water was so 
hard as to render it ae ae 
deposits of the minerals therein i 
conduction of heat, has ates 


affected the s 
the plates immediately over the fire, and especi ad- 
jacent to the thick seams above referred to i it 


did not cake hard, and perhaps on this account not 1 
detrimental to the boiler plates was antici! by the 
owners of the boiler or the attendant: The it was of 

a floury nature, which is found in instances to be a 
more efficient non-conductor than those deposits which cake 
and form a hard incrustation. 


It ought also to be mentioned that at the close of 
each day’s work the boiler attendant drew out the fire as a 
precautionary measure against fire ; ice had a 
tendency to cool down the boiler more rapidly than would 
otherwise have been the case had the fire been left in, as is 
the general custom. 

Before ordering the boiler, Messrs. Rolfe and Harris 
took the precaution to go and see one at work, as they un- 
derstood, on the same eS: but the one they saw 
differed materially from the one which has exploded, inas- 
much as the smokebox was an attachment to the boiler, 
that is, it did not form a _— of the boiler itself. 
This is the ordinary mode of construction in the case of 
locomotive and portable engines made in this country. 

The boiler was, I understand, set to work in the early 































































































































































No. 2 showing the exploded end of the boiler as I found it oes of 1876. In November of the same year the seams 
on the 26th of September. ormed by the junction of the Zin. plate and the ¥; in. 
pesky 
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The boiler is of peculiar form, and claims to be an im- 
provement upon all boilers hitherto constructed; it is 
externally fired immediately under the smokebox end, and 
has two horizontal conical tubes passing from one end and 
terminating in the smokebox at the other. 

With regard to the general design of the boiler, there 
are two important constructive defects : 

First salt teommneeh 3 is the $-in. thick Lowmoor plate, 6 ft. 
long and 4 ft. wide, immediately over the fire, rivetted on 
each side to plates »% in. thick the thick plate and thin plate 
and the seam composed of these two thicknesses are all 
subject to the action of the fire. 

Second, it will be seen that the smokebox 1-in. plates, 
3 ft. 3 in. wide and 4 ft. deep, placed 1 ft. 5 in. above the 
# in. plate, formed part of the boiler itself. 

There was also another source of weakness at work, 
forming, however, no part of the design or construction of 
the boiler itself; and that is, the water with which the 
boiler was fed. I brought away with me a sample of this 
water taken from the source of supply, a well on the 
premises of Messrs. Rolfe an The analyst of 
this borough has made for me a test of this waten, which I 





submit as follows : Grains per 
. Gallon. 

Sulphate of lime ove - “ 37.32 
Chloride of lime eve id 15.86 
Carbonate of lime ... eee ae 10.25 
Sulphate and chloride of soda ooo 54.35 
Total dissolved matter 117.78 
Hardness—Temporary eve eee 3.8 
Permanent ove 336 
Total ove 37.4 








plate gave way, some of the rivet heads came off, and the 
joints appeared to be opening. Some time after repairing 
the above defects, it was found n to putin new 
plates, as the seams in question were found to be fractured 
through line of rivets. 

From the first moment the boiler was set to work, the 
motion of the fin. plate was at variance with the motion of 
} +; in. plate, on all sides of it. This unequal motion pro- 

duced a 8 +e he e plates at the joints, and no doubt | cen 
caused in [the instance the rivet heads to come off | about 
and give to the rivet and rivet holes the appearance of | ness 
bad work. This shearing caused also the opening of the 
joints at those seams before the boiler had 
nine months ; to this cause also the necessity of new plates 
is attributable, as it was found that the rivet holes were frac- 
tured through line of rivets at one of the seams composed of 
the fin. and ag Be Lg tes. If the “w ’ had 
been thoroughly lerstood at that time it would have 
been seen that an accident of a most serious nature 
all but taken place. To these unequal motions, whether of 
expansion or contraction, is .attributable the final rupture 
which caused the wreck of Messrs. Rolfe and Harris’s 


premises. 
Sooner or later the boiler must have come to » by 

virtue of this malformation alone ; but w: ‘cir- 

cumstances pointed out herein'are » borne in mind. — is not at 

all strange that the boiler should have exp 

two to t ears old. Nor is it that the ru 

should have {nos ost fortunately) when the 

= coo e destruction was being accomplished 


wpe ing rm contention ; the rupture took 


during the latter process, and this a; to have 
the case when the fracture through line of rivets was 


discovered when attempting to repair one of the 
necessitating a new plate. 
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Nowas to the workmanship and the quality of the ma. 
terial of which the boiler was com 


posed. 
Judging from that portion of the boiler undisturbed by 
roy ales iy ee ed and full 
5) an 
the rivetting in th longitadinal an transverse seams 
vi good ; indeed, in that portion of the e boiler 
good » workmanship is manifest throughout. 
I see from a perusal of the » cation 
of the boiler accom the tender sent by 
Harris, that = 
oro Bea ‘tatal 


. re ae to 
ap gene the plates furthest away 
fire did just seen fe bear this strain before 
0 tons nae ), that is in direction of 
That the plates were very much deteriorated by 

the action of the fire in conjunction with the deposit inter- 
ing between the plate and the water, is evident from the 
t the ultimate stress ee the plate in the direction of 
by Me oe was only 16.5 tons. 

I do not know whether there are any more of these 
patent. boilers meres under circumstances similar to 
those under which -this boiler Taeked. In order, however, 
make known the weak points of the design, and to = 


: 
lice 


steam users generally the ey ae + ‘* warning,”’ 
I ask yen oe ore a seneet bo be published along with 4 
general remark as to 
I have been to ye strong disposition on the 
peels seme in the metropolis to put down a class of 
iler differing in design and mode of working from that 
which has proved i district soe and 


is the 


01 
durabilty, and economy into aor lige meg ol is 
cngie-ine vee = or the two-flue Lancashire boiler 


Tam, Gen » yours y> 
Jonn WaveH, 
Chief ene! to the Yorkshire Boiler Insurance. 
team Users’ Company. 
Mr. Lavi mn E. Fletcher, the chief ineer of the 


Manchester Steam Users’ Association, in his last report 
also speaks of “the Arlington-street explosion as follows : 
An Explosion from Making the ae, of an External 
Fired Boiler too »f ¥ 
It has frequently been the case rw explosions have 
had to Be eoeertee ot ee ee tes of the boilers. 
being too thin, but in case the explosion arose. 
from the ~_ being too thick. The circulation of infor- 
mation with regard to it may prove of service to steam 
users. 
No, 25 explosion, the one in eee occurred at a 


quarter before nine on heer in ber 4th, i878, 
a the pene of L. ee a me maker, 

oing 20001. worth of damage to prope ortunatel, 
no lives were lost and no one was eee - explosion 


wea pepposel all dats teethcamehne 
it was sup ‘or 
The et ot r- 


this ~~ Le a 


che bat om ere —s _ 
eras 
originality se the merit of the ted, however, 


advocated 


it is certainly difficult to see, The boiler was externajly 
fired and of horizontal cy! es, 
after traversing the bottom, through the cylin- 
drical flue tubes to a smoke-box at front, and then 
passing off h the chimuey on the The 
patent lay in the two berioatal internal flue tubes 
slightly at smoke-box end where the gases left 


them, than at the other end where the gases entered, m9 
hence it was called the “‘ patent conical tubular boiler ; ;” 

term that is likely to lead to confusion with the welb-aerens 
‘* Galloway patent boiler,” which contains a number of 
conical wy tubes placed ly. Great virtue was 
supposed to attach to the conical wo ved the enone 
horizontal flue tubes. It was said to produce prodigies of 

economy, and fhe Lqwnens — makes bag a at whiob the explo- 


sion occu ced to believe the 
seremntations haw vith ae ith ropa Powe om and to lay down 
on their own 


5 mor conical tube 
The ngth of the boiler was ee. the diameter of the shell 
5ft. 6in., and of the internal flue tubes 18 in. at the back 
of the boiler and 21in. at the front, while the thickness of 
the plates was fin. in the fla’ flat ends, #in. in the internal 
prin tubes, and yin. in the pore ‘shell, ex at the 
— 2 late immediately over the fire, which measured 
long by 3 ft. 6in. wide, and in which the thick- 
naga at as much as fin, ee ee 
at the end of the lever gave a blowin, Pak ge ay ef 
on the savare Rc mh ong bei an sta’ ——: blowing 
pressure at w! was or! was 
much less than this, varying m 4¢ 1b. to 2 Ib. 


become in: y the 
ter the ie empty, 
* The authorities to whom the report is addressed kindly 


consented to the publication without the mention of their 
names, 
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Such conditions are certainly trying. The thickness of the 
plates coupled with deposit would lead to the overheating 
and undue of the plates, while the thick plate 
would strain the thin ones rivetted to it. The boiler was 
laid down about two years since, and signs of distress were 
not long in manifesting themselves. ter being at work 
for a few months serious commenced in the neigh- 
bourhood of the fire bridge, the seams straining and the 
overlaps gaping open. Shortly it was found necessary to put 
on two patches, and on the 4th of last September the boiler 
burst, the pri rent occurring at a longitudinal seam 
of rivets at the right-hand side of the central plate over the 
fire measuring #in. in thickness where joined on to one 
measuring ,*;in. in thickness, the rent taking the line of 
rivet holes and running through the overlap of the thinner 
ae the two. This primary rent extended the entire 

gth of the thick central plate till it met a ring seam of 
rivets at each end, both of which it followed, running 
round the boiler circumferentially for a length of about 
5 ft. 6 in., when the plate being liberated on three sides was 
blown outwards by Ene internal pressure of steam, hinged 
back and broken off within about 18in. of the top of the 
boiler, the unbalanced pressure consequent on so large an 
ge , lifted the boiler from its seat, carrying it about 
1 yanks to the left, and reversing it in position. The 
traverse of the boiler coupled with the rush of steam and 
water brought the buildings above it to the ground and 
reduced the works to a wreck. 

It is of interest to note that the explosion occurred 
when there was no fire under the boiler. The fire had 
been drawn some two hours. It is but reasonable to con- 
clude that the pressure of the steam had been gradually 
subsiding during that time, so that the explosion did not 
occur when the pressure was at the highest, and thus the 
finishing touch appears to have been given by the con- 
traction of the plates in cooling. 

It is trusted that this explosion will show steam users 
the mistake of rushing into thick plates to attain safety 
in externally fired boilers, especially when the feed water 
is of a imentary character. Such water is always 
trying, and more so when a boiler is fired externally than 
when fired internally. Numbers of boilers fired inter- 
nally, with furnaces 3 ft. 9 in. in diameter and ? in. thick, 
which is my half the thickness of the plate over the fire 
in the exploded boiler under consideration, are guaranteed 
by this Association to a pressure of 75 lb. on the inch and 
working safely. Had the boiler been of the Lancashire 
or Cornish type and well made there seems every reason 
to conclude the explosion would not have occurred. 








LOCOMOTIVE FIREBOXES. 
To THE EDITOR oF ENGINEERING. 

Srz,—I notice in one of your recent descriptions of 
locomotives in the Austrian Section of the Paris Exhibition, 
that a locomotive boiler and firebox is exhibited by Mr. 
Ludwig Becker, the peculiarity being that the inner and 
outer top plates of the firebox and shell are made flat and 
equidistant from each other, and are stayed through by 
tension stays similar to the sides, and, as I read the descrip- 
tion note, this mode of construction is claimed for Mr. 
Becker and called his system. Now I don’t altogether 
like that anything good, that certainly has origina’ in 
England, should be set down to the credit of any one else, 
ale ask you to publish the following di ms and ex- 
planation, in order to set this matter in a different light. 
About 16 or 17 years ago, I suggested to the late William 
Bouch, locomotive superintendent on the Stockton and 
Darlington Railway, this mode of constructing a firebox, 
and he so liked the idea that he at once proceeded to put it 
into practice. An old locomotive firebox was chosen, the 
outer top plate removed and a flat one substituted, and 
stayed ‘hvengh similar to Fig. 1; this was tried and ran for 
a considerable time, and ultimately some of the stays as I 
anticipated gave way, the reason being that at the ends 
and cuedaly: at the sides of the box at top there was no 
room for expansion vertically between the outer and 
inner plates. I had previously gone into the calculation and 
found that there was nearly an eighth of an inch difference 
between them when cold and when hot, and this had to be 
accounted for in some way. The'very superior steaming pro- 
perties of the box were very apparent ; this was due to the 
good circulation of water on the top, there being no ob- 
straction from roof ribs as in a firebox stayed in the ordi- 


nary way. : 
The next step was to order twelve locomotives to the 
design Fig. 2 ; these were made by R. and W. Hawthorn, 
Newcastle. This time the top outer plate was made wide, 
transversely, and all round the-outer line of stays a good 
margin was allowed, so that the plate would give to the 
expansion of the inner box ; these fireboxes lasted remark- 
ably well, no line of tube holes was split for a great number 
of years, and the top stood admirably, although only $ in. 
thick. Mr. Bouch not liking the ap ce of what he 
called a broken back, next introduced the stays through 
an ordinary circular topped firebox, and bevelled washers, 
to assist the nuts to take a bearing. I believe this mode of 
construction was used by others before Mr. Bouch used 
it, but not for some years after the twelve locomotives with 
the flat tops were made by Hawthorns. This mode of stay- 
ing was, as might have been expected, not correct in 
principle, the outer case being perfect.y rigid, and no 
allowance made for expansion of inner box. A great 
number of boxes on the Stockton and Darlington and else- 
where were made after this pattern; they were not satis- 
factory, and many on other railways were altered to 
the old roof ribs again, in the mean time Hawthorns’ 
twelve were standing well, and were so satisfactory, 
that it was evident that that form of box was the a 
mode of coustruction. At this time I left Mr. Bouch’s 
service, but I afterwards learned from his successor, Mr. 
Graham, that just ious to his death he was having 
made for a firebox similar to No. 3, this being the 


one I strongly recommended originally as being the scientific 





mode of construction. Now you will observe that the very 


fault you remarked in Mr. Becker’s box is not here in ex- | firebo 


istence ; fireboxes like this were constructed in Belgium two 
or three years after we had made Fig. 1 box, I therefore 
think we may safely claim this for the old Stockton and 
Darlington ilway. I was strongly advised by Mr. 
Bouch to patent it at the time, and now regret exceedingly 
that I did not follow his advice, but [had had some experience 
in patents, and it had not been satisfactory, and therefore 


let it go past me. 





----- 
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Fig. 2. 






























































Fig. 4. 


I have no doubt the original drawings with dates on 
ould oe pretest to establish priority if need be. Although, 
as noti by both Mr. Bouch and myself, after all it is 
only a modifi cation of the old Rocket’s box, which, to use 
Mr. Bouch’s words, “‘ astonished everybody with its steam- 
ing.”’ 


SamMuEL HANNAH. 
Carlisle, October 30, 1870. 

[We willingly publish Mr. Hannah’s letter but we regret 
that we cannot endorse his claim to be the originator of 
the direct mode of staying between the crown of a loco- 
motive firebox and the casing. The fact is ‘that this mode 
of staying was originated by Mr. T. R. Crampton, who 
we seg it as long ago as 1849, or some 13 or 14 years 

efore Mr. Hannah claims to have designed it. The ar- 
rangement described and illustrated in Mr. Crampton’s 
a of that date is practically identical with that 
shown by Mr. Hannah’s diagram, Fig. 2. Moreover the 


plan of = | the ordinary flat firebox crown to the 
ordinary arched casing by stays passing obliquely through 
the plates (an arrangement which Mr. Hannah alludes 


as having been introduced subsequently to that shown by 
Fig. 2) has been in regular use in America for considerably 
over 20 years, and Mr. Hannah will find illustrations of a 
locomotive boiler so stayed in the plates oy 
Captain Galton’s report on the railways of the Uni 

States, published in 1857. The date of introduction of the 
Belpaire firebox shown by Figs. 3 and 4 we are unable to 
fix; but a locomotive with a firebox of this was ex- 
hibited by the Northern Railway of France at the London 
Exhibition of 1862, and the plan was then by no means 
new, a number of engines with fireboxes so made being at 
work in France Belgium. Perhaps some of our Con- 
tinental friends can give us the date at which this form of 


firebox was first actually used. As regards the Becker 
x, we some time ago (vide ENGINEERING, vol. xvii., 
p- 352) pointed out wherein it differed from the Belpaire 
and Stockton and Darlington types, although, as.we then 
remarked, it is difficult to draw a distinct line of demarca- 
tion between the several plans, one really merging into the 
other.—Eb. E.]. 


CHIMNEY DRAUGHT. 
To THE EDITOR OF ENGINEERING. 

Str,—I have just received ENGINEERING of September 
27, in which you have printed my letter to you, on 
“* Chimney Draught,” of August 10. 

I find that a slip of my pen has betrayed me into an in- 
consistency in fixing the displacement of a gas balloon at 
1000 cubic feet instead of 10,000 cubic feet, which I in- 
tended it to be stated at. Will you please insert this in 
correction. 





Respectfully yours, 
SAMUEL H. WHEELER. 
San Francisco, October 21, 1878. 


RAIL-MAKING IN WESTPHALIA. 
To THE EDITOR OF ENGINEERING. 

Srr,—The Rhenish - Westphalian steel works formed 

amongst themselves some time ago a syndicate for mutual 

rotection as regards the home (German) railway orders 
for rails, &c., and the German Government, having regard 
only to supporting the national industries, shut their eyes 
to the principles of free trade, and of sound economy, 
and let them have their own way. 

As it may prove interesting to your readers, I give you 
some illustrations of how cleverly this is worked and how 
differently from the goings on in this country, where every- 
body cuts down everybody, and where the steel works find 
themselves on the very brink of starvation prices. 

At the latter part of October the following tenders were 
sent in for the supply of 2000 tons, 37 k. per metre flange 
steel rails, delivery over next year, for the Royal Prussian 
Eastern Railway at Bromberg : 























—- | Delivered | Delivered | Delivered 
at Works.| at Berlin. |at Danzig. 
Per Ton. | Per Ton. | Per Ton. 
4%¢61] 86.4.5 246.4 
Dortmund Union ff 
Hoerde Works ... mis © @ 
Rhenish Steel Works.... 7 6 6] 8 6 1 
Bochum - | 2 6 6] 8 810 
Fried. Krupp _... «| 76 6) 8 5 4 
Phoenix Steel Works ...| 7 6 6 ian 8 411 
Oberhausen Works 764!),86 4 
Osnabruck “ ne a eS 2s OS 2 
Hoesch Steel Works ...| 7 3 7] 8 111 
Moss Bay Steel Works, 
Workington, Cumber- 
land, England... san 612 3 

















The prices of the nine Rhenish- Westphalian steel works 
are almost identical, they are beaten by the English offer 
by fully 30s. per ton, but the order was not given to Eng- 
land. At about the same time a tender was brought out 
by a Parisian financial company for the supply of 
13,000 tons, 30 k. per metre flange steel rails, delivery 
over three years, for a Portuguese railway, and a West- 
phalian steel works competed for this order at a price of 61. 
per ton delivered at Lisbon. The order was secured by an 
English works simply through the predilection of the 
French company for an English contractor against a 
German. 

This is a striking parallel, permit me to draw a few 


more. 

In September, the Belgian works of John Cockerill 
offered to the Berlin-Anhalt Railway steel rails at 71. 4s. 6d. 
per ton delivered at Berlin, but lost the order against the 
cheapest German offer of 81. At the same time two more 
German tenders were out, one for the Nassau Railway and 
the other for the Palatinate Railway, both in the same 
neighbourhood. The Nassau Railway had to pay 81. per 
ton, whereas the Palatinate Railway was served by the 
Rhenish Steel Works with a price of 61. 15s., delivered at 
Ludwigshaven. The reason for this phenomenon was @ 
very simple one. In the beginning of the year the John 
Cockerill Company had succeeded in procuring an order 
from the Palatinate Railway at a low price. The Rhenish 
steel works then were deputed to cut out foreign competi- 
tion at any price. 

In July steel rails in Germany were paid for at 81. 15s. 
per ton, delivered at the works, us a tender for rails from 
the right banks of the River Oder Railway showed, when, 
at the same time, Mr. Krupp and the Bochum Company 
took together an order in open competition from the 
Northern of Spain Railway for 29,000 tons flange steel 
rails, delivery over five years, at a price of 6/. 8s. per ton, 
delivered at Santander and Pasages. 

In May the Hoesch Steel Works secured an order from 


to | the Alta-Italia Railway for 14,000 tons at 61. per ton, de- 


livered at Genoa, theirs being the cheapest amongst all 
other tenders, and at the same time the same works 
secured an order for rails from the Royal Prussian Eastern 
Railway at 71. 14s. per ton, delivered at the works. Mr. 
Hoesch at that time came over to England and bought in 
Cumberland the Bessemer pig iron required for the execu- 
tion of these orders. 

These items show sufficiently the tactics followed by the 
syndicate of Rhenish-Westphalian Steel Works. It is 
perfectly true that by those means German consumers 
(i.e., the German people) pay the capital for building chea’ 
railways abroad, but that consideration cannot be expec 


to be taken into account by a syndicate of man rs, 
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whose task it is to study particular interests. lish 
trade may certainly learn something from the knowled; 
of these proceedings, and for that reason I took the liberty 
to address to you these few remarks. 
Tceeuth. Sir, your obedient servant, 
RL BERGMANN. 
4, Gray’s-inn-square, London, November 12, 1878. 


ENGINEERING IN CHINA. 
To THE EDITOR OF ENGINEERING. 

Srr,—I shall be glad if you will allow me to make use 
of your columns for the Lek ge of arousing the somewhat 
dormant energy of English manufacturers of a certain 
class. The firms which I especially refer to are those 
which have gained considerable reputation in the manu- 
facture of engineering implements and machinery on a large 





scale. 

These firms are usually only willing to sell information 
regarding their products, the consequence is that one 
hesitates before asking them for any details or prices, 
which may possibly if not probably lead to business. 

American or German firms are far more liberal and 
energetic, not contented with flooding the East with cata.- 
logues and models, they expend large sums of money in 
sending out special agents. At the present moment a 
model railway, valued at 10,000 dols. (American dollars), 
is being erected in Tientsin, the whole being a present to 
the Viceroy Li Hung aes from Herr Krupp, of Essen. 

Such firms know perfectly well, and perhaps far better 
than their English rivals, that at first their efforts may not 
be very successful ; but they pave the way to a large busi- 
ness, which must sooner or later spring up with China. 

As an Englishman, and as a staunch believer in the 
superiority of many English manufactures, I-cannot but 
acutely feel the disadvantage which I often labour under, 
by the want of liberality on the part of firms to whom I 
have applied in a purely professional capacity. 

Iam aware that several English manufacturers are in 
direct communication with certain individuals in China, 
who act, or who are supposed to act, as their agents; but 
these people are not strictly s ing ‘‘agents”’ at all, for 
they simply carry out with enormous profits to themselves 
the commercial maxim of buying in the cheapest and selling 
in the dearest market. The consequence is that the 
Chinaman has to pay twice as much as any article is worth. 
This, coupled with enormous difficulties of transporting 
heavy machinery into the interior, is almost sufficient to 
cow the most enterprising Chinese capitalist. 

Another evil is that the Chinaman has an idea that every 
foreigner who professes friendship must be a full-blown 
engineer, and quite competent to give him advice on purely 
technical matters. 

A sea captain, a broker, a silk merchant, or a tea-taster, 
are all the same to him if ‘“‘ engineering’”’ is in the wind; 
for surely these men read English boeks, have travelled on 
railways, and perhaps seen coal mines in the distance. To 
most Chinamen nothing can be better ; their advice costs 
nothing (or he thinks so), it is accompanied with cigars 
and champagne, and there is little doubt that the foreigner 
is a brick, and a first-class engineer to boot. 

Spon’s price books and Appleby’s catalogues are now 
consulted, while Ure’s dictionary is perhaps searched to 
find out if there is any real difference after all between a 
pumping engine for a mine and a steam fire engine. But, 
mark you, something is ordered, and the Chinaman charged 
twice the price mentioned in the catalogue. 

The stuff arrives in hot haste from the makers at home, 
who fully believe that China is about to be “‘ saved” at 
last ; but then comes the final blow, the machine after all 
is not what the Chinaman or his agent expected. It costs 
an enormous sum to move it from the wharf, and demands 
skilled hands to erect it. But the modest capital has 
already been sunk on the machine itself, and too little re- 
mains to erect it. Nothing can be done but to reluctantly 
pay the well-contented foreigner, and let the whole thing 
rot away in a shed. 

If the Chinaman had consulted a technical man, who 
combined knowledge with honour, or had put himself in 
direct communication with a high-class firm at home, he 
would, in the first place, have got what he wanted at little 
more than half the price, and therefore had money in hand 
to carry out the work. In the second case he would be 
unable to get any solid information without being com- 

lled to pay what to him would be a large sum. It is 

ere where a liberal firm steps in with advantage to itself, 
and our American friends are not slow to avail themselves 
of such chances. 

It should be known that American imports to China are 
almost invariably both good and cheap; but the last can 
only be said for German and Belgian articles which find 
there way here. 

A civil engineer in China often finds himself compelled to 
refuse to get out tracings and prices from a first-class en- 
gineering firm at home, his only resource is to write to an 
American house, where he is certain to procure what he 
wants by the return mail. He then has no further trouble 
in making out correct estimates. 

It must not be supposed for one moment that I deem it 
proper for any firm to send out valuable tracings and price 
lists to any applicant, or to those who call themselves 
technical agents or engineers, for in this case at least, 
half of the foreign community would have to be supplied ; 
but I do think it advisable that more liberality in the 
furnishing of details, &c., should be shown to engineers 
whose position and reputation can be ascertained, if neces- 
sary, by application to the Institute of Civil Engineers. 

I regard it the duty of an engineer to assist China in 
her efforts to introduce foreign improvements, and in every 
way to prevent unscrupulous persons from benefitting by 
trade customs, which can alone prove detrimental to her 
youthful enterprise. 

_ There are (to my certain knowledge) Chinese projects of 
improvement which can alone succeed provided foreign 


manufacturers will take the trouble to see that their 
ducts actually reach the Chinese in a suitable form and at 
a suitable price, and I would strongly impress on all re- 
—- makers the necessity of a strict inquiry into the 
c els by which they hope to put their productions in a 
) ht before the Chinese. 
» Thre hesitated -* some time bgfene writing to you on 
subject, but in the interests of the e: 

fession alone I feel constrained to do so. me is of 
the Chinese, engineering has become a bye-word, and this 
can hardly be wondered at after the many failures which 
have resulted from the interested advice of incompetent 
individuals. 

Trusting you will deem this a sufficient excuse for 
troubling you 

Iam, Sir, yours faithfully, 
CuaupeE W. Kinper, C.E., A.I.C.E. 
Shanghai, August, 1878. 


PROMOTION IN THE PUBLIC WORKS 
DEPARTMENT, INDIA. 
To THE EDITOR OF ENGINEERING. 
Srr,—Two years and a half have now elapsed since 
I wrote to you on the above subject (vide ENGINEERING, 
31st of March, 1876, page 250), and it will no doubt be 
interesting to students intending to come out to this 








country through Cooper’s Hill and their mts to know 
how things stand in this justly discontented department. 
I give below the same statement I gave then, only 


addin: 

another column for the two years that have since a f 
may again mention that Stanley engineers before they went 
up for examination got a printed Peper showing the rate of 
promotion in the department, and this induced a number of 
us either to give up our appointments or offers that had 
been made us and to come out here. 

I am almost sure than not one of the 1869 men have been 
made permanent executive engineers since lst of October, 


number of its officers have to do the work of two men in 
the most trying time of the year because a few go on leave, 
and a number are refused leave pee 5 od 

It must not be thought from w have written above 
that I am a “‘ black sheep,” and for some reason have been 
kept back; I have not, and am as well off as any of my 
batch with the exception of the two who have got their 
permansnt promotion to executive grade and have not been 
passed over by any oneas yet. 

am, Sir, &., 
India, August 25, 1878. A Crvit ENGINEER. 
NOMINAL HORSE POWER. 
To THE EDITOR oF ENGINEERING. 

Srr,—Mr. Jaffrey in his last letter complai that I 
have not quoted him in making him denounce 
as incapable those responsible for our Navy, his own words 
being ‘‘ in an ———y our splendid Navy on paper are a 
lot of chronic cripples.’ 





Are it really ? Then there must 
be incapacity somewhere, and I ene SONOS a sentence 
which is ra inelegant as it stands. 


I am sure we are infinitely obliged to him for disclosing 
the reason why there is such alarge expenditure for repairs 
upon the hi and engines of our ‘‘splendid Navy on 

per.” It appears it is all caused by the unreasonable 
aoeise to obtain from engines large indicated horse 
power, which is only to be got by high piston speed, and 
this again requires that all the parts shall be reduced to 
the lightest possible proportions; but why should 
engines not give out large power, and what is the inevitable 
connexion between high s of piston and undue lightness 
of fixed or moving 

ituperation is a poor substitute for argument ; if Mr. 
Jaffrey cannot demolish me by reasoning, calling names 
will not help him. He is quite at liberty to criticise freely 
anything I have written or said, but he is not justified in 
attempting to connect me with newspaper paragraphs, 
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1877. In other words, out of twenty men that passed in 
1869, two have died, two are permanent executive engi- 
neers, and the remaining still assistant engineers after nine 
years’ service, and what is more the majority have not a 
chance of being promoted for the next three or four years. 
I do not count temporary steps, as one never knows when 
one may revert. 

The above shows the slowness of promotion for the 1869 
men in particular, as in 1868 and 1869 Government brought 
out some 150 experienced engineers into the higher alee 
on a five year’ contract, at the end of which about 100 
were kept on in the supernumerary list, and as vacancies 
oce they were absorbed, thereby stopping all promo- 
tion. The Cooper’s Hill men are even worse off than the 
Stanley engineers of 1869, or rather will be. They have 
not a chance of being made permanent executive engineers 
under fifteen to eighteen years’ service. I would strongly 
recommend intending students to write out to the suc- 
cessful candidates who passed from that college and ask 
their opinion of the prospects. The department has 
simply got into a state of chaos, and no wise man will enter 
it ; I shall take good care now if my brothers or friends will 
enter it. 

Are there no engineers of the department at home on 
leave that could get a member of Parliament to bring the 
matter before the House, and ask the following questions? 
How is it that Government is bringing in so many ~ 4 
neers yearly from Cooper’s Hill, &c., when it says the de- 
partment is overstocked, and is in consequence stopping 
one step of promotion in t P 

Why does not Government reduce the number of admis- 
sions to Cooper’s Hill, when it knows there are not vacancies 
for the number turned out yearly from that college, and 
when it is paying thirty of last year’s batch 2001. a year 
to stay at home, allowing them to count the time as service ? 
Why does not Government notify to the department the 
steps that are absorbed, so that every one may know 
how things stand? Why does not Government accept the 
fact that there are more enginéers on its hands at present 
than the sanctioned establishment and increase the strength 
of the department, so as to absorb all supernumeraries 
and prevent the necessity of stopping one step in three, 
ss as works are in every year all over the 
country? How is it that Government can in the same 
breath say there are more engineers on its hands than it 





knows what to do with, and at the same time every year a 


written by { know not whom, describing events at which I 
was not present. I have endeavoured on my part to con- 
fine myself to what has appeared in your columns, or at 
least, to Mr. Jaffrey’s own utterances, and have not 
dragged into the controversy either his ancestors or = 
terity. Nor was there any inducement, for since he first 
felt himself ready to burst like new bottles on the subject 
of nominal horse power, Mr. Jaffrey occupied no less 
than 134 lineal feet of the columns of ENGINEERING, he 
has therefore supplied ver enough to take up as much 
attention as I am willing to devote to him. 

It is idle to reason with a man who says that in thirty 
years’ experience he has seldom found two men to agree 
7 what is a nominal horse power, and in the same series 
of letters informs us that he assisted at a conference in 
1867 when it was settled authoritatively that 30 circular 
inches of piston should go to a nominal horse power, the 
30 in. being ae on possibly in commemoration 


of the length of ’s experience, one circular 
inch per annum. 
I could easily multiply extracts illustrating Mr. — 


habit of self-contradiction but I refrain. To convince 
of his own absurdity is hopeless, and it would not tend to 
edification to discuss further effusions “full of sound and 
fury signifying nothing.” H. K. W. 
THE AWARDS AT PARIS. 
To THE EprToR oF ENGINEERING. 

S1r,—We have read with interest leader of October 
25th re Paris Exhibition Awards. We fully agree with seid 
remarks, and think that we, in common with others, have 
good reason for dissatisfaction. Itis, wethink, impossible 
to discover on what grounds some of the awards are based, 
reversing as they do in many instances the awards of the 
R. A. 8. E. judges, founded on actual trial. We observe 
also in the Paris correspondent’s letters in this day’s Times 
that the dissatisfaction among French exhibitors is very 
widely spread, and that the awards made are in many in- 
stances openly refused. But in spite of the a 
suspicion that ‘‘ the are sour,” we are in 
ask, what does it matter? Which will have most 
with the purchasing public, an award at Paris, or 
ability to supply high-class machines at moderate prices ? 

Yours truly, 





to 
ight 


E. R. anp F. Tu 
St. Peter’s Iron Works, Ipswich, Oct. 31, 1878. 
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RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION.—No. V. 

In addition to the — te dynamometer van, 
of which we have ly given accounts, the 
Eastern Railway Company showed at Paris several 
other exhibits, the description of which may very 
properly be included in the present series of articles, 
One of these was the seismograph—or apparatus for 
recording the oscillations, &c., of vehicles while 
running—of which we subjoin outline illustrations, 
Figs. 1 and 2. 
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This apparatus includes three pendulums A, B, 
and C, of which that marked A is mounted so as to 
vibrate in a direction parallel to the longitudinal 
axis of the vehicle, while that marked B vibrates at 
right angles to that axis, and that marked C moves 
vertically, its normal position being horizontal, and 
it being maintained in that position by a helical 
spring, as shown. Each of these pendulums is 
connected by suitable links and levers to a light 
carriage provided witha pencil, these pencil carriers 
running on railsrr placed at right angles to a strip 
of continuous paper, which by means of clock- 
work at H is made to pass at a uniform speed 
from the roller D to that marked D', 

It will be seen that from the nature of the con- 
nexions the movement of either pendulum from its 
normal central position will cause the correspond- 
ing pencil to be moved at right angles to the 
moving strip of paper, and thus movements of 





Fie. 3. 


— —— 


the pendulums will cause three lines of a more 
or less undulatory character to be traced on the 
paper, the amplitude of the undulations of the 
lines indicating the amplitude of movement of 
the pendulums. It will also be seen that any irregu- 
larities in the traction of the vehicle resulting in 
longitudinal oscillations will be registered by 
pendulum A, while pendulum B will register lateral 
oscillations, and pendulum C vertical or “ gallop- 
ing” movements, The apparatus can either be 
used for comparing the steadiness of running of 
different vehicles or for testing the behaviour of the 
same vehicle at different s and under different 
conditions of loading, or running on different con- 
structions of permanent way. 

_ Another apparatus exhibited and deserving no- 
tice here is the polar pan ph, designed by M. 
Napoli, the chemist to the tern Railway Com- 
pany, for copying on paper the profiles of worn 








tyres. This apparat 
Fig. 3, consists of a light frame having mounted on 
it the toothed wheel A, into which gear the rack 
bars C C’, the former of these being i 


with a pointer D, of the mounting of which we shall 
have something to say presently. The arrangement 
of the parts is such that a line joining the centre of 
the pencil at B with the apex of the pointer at D 

asses through the centre of the wheel A, and is 
Bisected by that centre. The racks C C! are kept 
in gear with the wheel A by rollers mounted on bell- 
cranks, these bell-cranks being provided with 
springs which tend to force the rollers against the 
rack bars. The effect of the arrangement is—as 
will readily be seen—that any movement in the plane 
of the wheel A imparted to the pointer D is exactly 
reproduced by the pencil B, and thus if the pointer D 
be moved over the profile of a tyre the pencil B will 
draw that profile on a piece of paper placed under 
it. The whole ye is so mounted that it can 
be readily attached to the tyre, of which the profile 
has to be taken, provision being made for supporting 
the paper under the pencil B. 

We have already referred incidentally to the 
mounting of the pointer D, which is very ingenious, 
It is evident that a pointer mounted so that it 
merely radiated from the centre of the wheel A, 
could not be employed to trace some forms of 
profile, while on the other hand it is necessary that 
the apex of the pointer should be rigorously on the 
line drawn from the centre of the pencil B through 
the centre of the wheel A. To meet these condi- 
tions M. Napoli bas mounted the pointer on a 
holder which can turn round an axis oblique to the 
line just mentioned, this axis being in its turn 
mounted on an arm which can turn on an axis 
through the centre of which the line joining B, A, 
and D The pointer D is carefully adjusted, 
so that its apex coincides with the point of inter- 
section of the oblique and radial axes, and its holder 
can thus be turned round so as to direct the pointer 
at various angles to the surface it has to trace with- 
out affecting the adjustment of the apparatus. It 
is thus rendered } worries to trace with facility more 
complicated prefiles than those of tyres. € ap- 
cares. has been in use for about two years by the 

astern Railway Company, and it is altogether a 
very useful contrivance calculated to save much 
time in obtaining a record of the profile of worn 
tyres, while itis also applicable to other + Teme 

As we mentioned on a former occasion, M. y; 
the engineer-in-chief of the locomotive and rollin 
stock departments of the Eastern Railway, has pai 
great attention to the heating of railway iages, 
and the arrangements in use on the line with which 
he is connected have been adopted after a great deal 
of experimental inquiry into the merits of com- 

eting systems, Of the arrangement for heating, 
. the circulation of hot water, the third-class car- 
riage exhibited, we have already given an account 





(vide page 191 ante), and we have now to speak of the 
apparatus employed by the company at twelve of 
their principal stations to heat the ordinary foot- 
warmers which they still largely use. This apparatus 
effects the heating of the foot-warmers by immersion 
in boiling water, experiments made in 1876 having 
shown that the water contained in a foot-warmer 
so immersed is raised from a temperature of 32 deg. 
to 194 deg. in five minutes, 

The arrangement of this apparatus, of which an 
example was exhibited at Paris, is shown by Fig. 4, 
annexed. From this view it will be seen that the 
apparatus consists, first, of the tank in which im- 
mersion of the foot-warmers takes place; and, 
secondly, of the mechanical arrangement for effect- 
ing this immersion with ease and re i The 


gularity. 
tank, which is sunk below the surface of the 


us, which is represented by 


provided 
with a pencil-holder B, while the latter is provided 


is 4ft. llin. in diameter, and 15 ft. lin. deep. It 
is formed of wrought iron, the three rings of plates 
which compose it being respectively 0.976 in., 
0.197 suite ory tha he top of Sek 
is closed by a cover in it openings to allow 
of the passage of the foot-warmers as they descend 
and ascend, as we shall explain presently. 

The water in the tank is maintained at boiling 
point by the injection of steam, this steam entering 
through a copper pipe A of 1.57 in. internal dia- 
meter, this pipe passing down to the bottom:of the 
tank, and there dividing into two branches each 
lin. in diameter, these branches being perforated 
by a large number of small holes. A cock is of 
course provided on the pire A to regulate the ad- 
mission of steam. Besides the steam pipe, the tank 
is provided with two other pipes, one at B being 
merely an overflow pipe vided to take away an 
excess of water, while the other at C serves to 
supply any water required to make up losses caused 


ase 


weigh LAS “eal... 3 






































tisjayp 























i 


by evaporation, and by the water carried away by 
the emerging foot-warmers, At the Paris Exhi- 
bition the overflow pipe B was provided to carry 
away any excess of water to the sewers; in the ap- 
— as actually fitted up at the stations on the 
astern Railway, however, the donkey pump which 
supplies the boiler furnishing the steam for beating, 
draws its supply from the tank. The excess of 
water caused by the condensation of the steam used 
in heating, is thus again fed back to the boiler, and 
the water thus travels in a circuit, it only being ne- 
cessary to supply to the tank such an amount of 
fresh water as will make up for the losses already 
referred to. The cost of water for the operation of 
the apparatus is thus practically ni/. ' 
The arrangement for securing the regular immer- 
sion of the foot-warmers consists of a pair of endl ss 
chains, which pass over a polygonal mounted 
on suitable frames at the top of the tank, and under 
another similar drum at the bottom of the tank, as 
shown in our engraving. Each chain consists of 
72 links, the correspon alternate links of the 
two chains being connected by crossbars, which 
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ground, is enclosed in a kind of well, which serves 
to protect it from the pressure of the earth, and it 





serve to maintain the chains at the proper distance 
apart, and which also engage with corresponding 
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teeth on the upper drum, and thus enable the latter 
to — motion properly to the chains. Theremain- 
ing alternate links of the two chains carry cages for 
the reception of the foot-warmers to be heated, 
cages being so slung to the links that they may 
always hang vertically, as shown, except when in- 
tentionally diverted from this position to receive and 
discharge the foot-warmers, as we shall explain pre- 
sently. The lower drum under which the chains pass 
is so mounted that it is free to move vertically to 
some extent, it being, in fact, supported by the 
chains, and it can thus accommodate itself to the 
e sion and contraction of the latter. 

n the apparatus as fitted up at the stations of the 
Eastern Railway the upper drum is driven by gear 
from the donkey pump, which feeds the boiler sup- 
plying the steam for heating, the speed being so 

lated that each foot-warmer is immersed for five 
minutes. Twenty-four foot-warmers are immersed at 
one time. The cages in which the foot-warmers 
to be heated are placed are, as we have already 
stated, so hung on axes taking their bearings in the 
alternate links of the chain. On these axes levers 
are mounted, and at M a kind of guide is fixed which 
engages these levers and tilts the cages, as shown, so 
that the foot-warmers may be readily placed in them 
as they pass this point. At the point O, too, near 
the bottom drum, there is a stop which catches 
against the other ends of the levers and tilts the 
cages slightly, so as to insure that the ends of the 
levers, which are towards the right in Fig. 4, shall 
pass under the guide curve P, this curve ne 
that the cages shall keep their proper positions, an 
not turn over and throw out the foot-warmers. 
Finally, at N there is provided another guide of the 
form shown, this guide engaging with the ends of 
the levers just mentioned, and reversing the cages, 
thus causing the foot-warmers to be thrown out on 
to a table, from which they are removed by the at- 
tendants. 

By the use of the apparatus we have been de- 
scribing the necessity of emptying and refilling the 
foot-warmers in the manner lollowed in this country 
is entirely avoided. The foot-warmers are filled 
once for all (sufficient space being left for the ex- 
pansion of the water when heated) and securely 
closed, and, as will have been seen from our de- 
scription, the cold foot-warmers are placed in the 
cages at M, they descend into the tank of boiling 
water and reascend to the discharging point N, 
where they are delivered properly heated. 

We have already stated that the immersion lasts 
five minutes, and as there are 24 foot-warmers im- 
mersed at once it follows that the cages arrive at the 
charging point at intervals of 12 seconds. In 
practice this interval is found to be amply sufficient 
to allow of the cages being regularly filled. Inas- 
much also as 24 foot-warmers pass through the 
apparatus every five minutes, it follows that the 


apparatus is capable of heating pa =288 foot- 


warmers per hour, or 6912 per day of twenty-four 
hours, a rate of working which is found to be amply 
sufficient for supplying the trains at the stations 
where the arrangement is in use, 

When used in connexion with a boiler worked 
at 50 1b. pressure, it is found that the apparatus 
condenses about 4.4 1b, of steam for each foot-warmer 
heated to 194 deg. Fabr. and a boiler with 215 
square feet of surface is stated to be suflicient to 
keep up the steam supply. In steady work the steam 
supply required would, —t to -the figures 
above given, be 288 x 4.4:-=1267.2 lb. per hour, this 


corresponding to an evaporation of aso Ib. 


per square foot per hour for a boiler with 215 
square feet of surface. This rate of evaporation is 
somewhat too high for economy, and if the heating 
apparatus had to be worked constantly it would be 
preferable to provide a larger boiler. Under the 
conditions of ordinary practice, however, the work- 
ing of the apparatus is more or jess intermittent, 
and as the water in the tank contains a large reserve 
of heat, a boiler of the proportions above given is 
found to be sufficient. 

The total weight of the apparatus is 3 tons 12 cwt., 
of which weight 1 ton 10 cwt. is for the tank and 
the remainder for the mechanical appliances for 
traversing the foot-warmers through the tank. The 
total weight of the apparatus as above given, namely, 
$ tons 12 ewt., includes 1 ton of cast iron and 
2 tons 12 cwt. of wrought iron in plates and forgings. 
The cost of the apparatus as given by the Eastern 
Railway Company is as follows: 








Construction of the well and of the culvert £ 
in which the driving shaft is laid ... - 56 
Construction of the apparatus proper with 
the driving gear erection... me 


Total ods es ss > 1B 

According to the experience on the Eastern Rail- 
way, the re-heating each foot-warmer placed in the 
compartments of the carriages is 0.0525 franc, or 
almost exactly 4d., this cost comprising all charges 
for the repairs and depreciation of the apparatus. 
Altogether the arrangement we have been describ- 
ing is one well worthy of the attention of our rail- 
way authorities here, the arrangements for refilling 
foot-warmers on most of our lines being of a very 
crude character. In France the subject appears to 
have received much attention, and we shall in sub- 
sequent articles of the present series have to describe 
the arrangements adopted by other French railway 
companies. 


COAL MINING AT THE PARIS 
EXHIBITION.—Ne. X. 
THe Anzin Minina Company—(concluded). 

THE important strike which recently took place 
at Anzin, gives a special interest to a résumé on the 
workmen’s institutions of this company, and from 
this it will be seen that the welfare and comfort of 
the employés have been at all times an object of 
special and careful attention on the part of the pro- 
prietors. 

In the vicinity of all the different centres of work, 
the company has built or purchased houses for 
the accommodation of the workmen, To-day the 
number so acquired is 2820. The arrangement of 
these buildings in workmen’s towns was at first 
adopted, but experience soon showed that this 
system. presented many drawbacks from the points 
of view of salubrity and morality. For these reasons 
the company decided to adopt the system of isolated 
groups of dwellings, notwithstanding the increased 
cost of first establishment. Photographs of the 
various types were exhibited. A garden of about 
240 square yards is attached to each house. The 
rents charged vary from 3s. to 4s. or 5s. per month, 
which represents a return of not quite 3 per cent. 
on the outlay, without reckoning the cost of main- 
tenance and repairs. 

With the view of encouraging economy on the 
part of the workmen, the company has built since 
1867 isolated houses with gardens, which it sells 
at cost price, the amount being made a vege in 
monthly sums only a little in excess of the rent, 
and without interest. The number of houses thus 
sold is 293, the cost having been 11,0007. In addi- 
tion to this, since 1869, advances have been made 
to the workmen to buy or build houses. Up to the 
Ist of January last— 











£ 
The advances so made were ... «.  41,990.0 
The reimbursements to the same date ; 
were... ous 7 eos «-  18,392.5 
Leaving due to the company 23,597.5 


Thanks to these facilities the workmen have acquired 
or built 529 houses. The advantages which the 
company accords to the workmen with regard to 
dwellings at reduced prices, or in facilitating the 
acquisition or construction of them, cost for the year 
1877: 
1. Loss of 3.841. per annum on the ren 
of 2820 houses sa sé 
2. Loss of interest at 5 per cent. on 
houses {sold and not paid for, 
79,9461. at 5 per cent. hind we 
3. Loss of interest on the sums due on 
account of the advances made 


£ 
10,828.80 


399.73 
1,161.86 


12,390.39 

The children of all the workmen are adinitted 
gratuitously in the schools of the commune, which 
they inhabit from the age of six years when there 
is no infant school in the neighbourhood, and from 
seven years when they have been taken care of for 
nothing in such an establishment. 

In 1873 the company constructed a special school 
of large dimensions, well arranged, lighted, and 
heated, with a house for the head teacher and 
dwellings for the two assistants. It meets all the 
expenses connected with the instruction in this 
establishment of 310 pupils. A similar school has 
been built at Thiers, a village entirely composed of 
workmen's houses. It has also given a school to 
each of the communes of Fresnes, at Vieux-Condé, 
and infant schools at Havelay, Bruai, Thiers, 
Bellevue, St. Waast, and Sentinelle. In the two 
last-named places, it has founded girls’ schools and 
workrooms, which it has placed under the direction 





of the Sisters of St. Vincent de Paul ; it assists also by 
means of money gifts and storesthe establishment and 
maintenance of communal and special schools, where 
some of the workmen live; the number of schools 
which the company possesses or subsidises is 59, and 
the number of pupils which it instructs gratuitously 
is 4947; to this figure must be added that of the 
girls admitted to their schools, and of the infants in 
infant schools, 2559 in all, which brings the total 
number of children instructed gratuitously to 7506. 
The expense’ incurred by the company in 1866 for 
rewards to the scholars was 620/., and this in- 
creased in 1877 to the sum of 1879/.; the com- 
pany, moreover, makes annual subventions for 
free asylums and institutions to the extent of 
810/.; it gave special subventions for the build- 
ing of schools in the concessions of Absson and 
Havelin. The expense for heating of schools in 
1877 was 820/.; the distribution of books, &c., the 
distribution also of saving-banks accounts was 129/., 
the cost for the maintenance of its schools was 472/. ; 
these sums amount altogether to 4232/. Special 
preparatory schools, the theoretical and physical 
courses of which are directed by the engineers of 
the company, and which is intended to train in- 
spectors and foremen, receive the most advanced 
pupils from the primary school; intelligent young 
workmen are admitted at the cost of the company, 
up to the age of twenty years, into the adult course 
of instruction given by all the special or subsidised 
schools; no child up to the age of twelve years is 
allowed to enter the works if he cannot read nor 
write, and if he has not made his first communion. 
In the Valenciennes competition for obtaining the 
certificate of primary studies, the schools of the com- 
pany contributed last year from sixteen to twent 
candidates. The school of St. Waast, directed by M. 
Richard, sent on six candidates in 1877. The Anzin 
Company possesses four Roman Catholic churches, 
they are located at Anzin, Thiers, St. Waast, and 
Sentinelle. The expenses of managing the church of 
St. Waast are paid by the company. There isa 
library both at the chapels of Anzin and Thiers ; 
the ~ a oe of the company deliver to each in turn 
books to the workmen and foremen, special rules in- 
dicating the conditions of these loans ; the company 
encourage their workmen in the development of 
savings’-banks ; to facilitate this object they autho- 
rise the workmen to remit money to their foremen ; 
these are obliged to make the deposit in the name of 
the respective workmen, who are thus saved the 
trouble and formalities which might otherwise dis- 
courage them, At the end of each year they at one 
time gave prizes to the workmen who, in proportion 
to their condition and their wages, had deposited 
the largest sumsin the savings’-bank. The prizes 
consisted in additional payments made to the bank 
in the names of the workmen who had obtained 
them. This system, however, did not work well, 
and saving’s-banks fell into disfavour. In 1869 the 
company established a bank in which the workmen 
could make payments up to 80/. at 5 per cent. 
interest, beyond this sum the director-general could 
authorise the continuation of deposits but only at 
the rate of 4 per cent. for the excess, This new 
measure produced excellent results, and the number 
of depositors at present is 1615. The co-operative 
society of the Anzin miners was established in 1865 
under the patronage of the pues, Se operations 
of this association consist in purchasing goods and 
provisions, and reselling them to the members in its 
stores or depéts, in such a manner as to place as 
far as follows the consumer and producer in direct 
connexion, and to suppress all intermediate profits. 
The society purchases for the common benefit of 
the members, and sells to them exclusively. The 
founders of this society were fifty-one in number, 
they subscribed eighty-six shares, representing a 
capital of 86/. The first store was established at St. 
Waast-la-Haut ; at the commencement it was only 
opened four days aweek for sales; at the end of 
the first six months of 1865, the number 
of subscribers were 135, and the subscrip- 
tions amounted. to 193/,; the sales amounted to 
704/., and the profit made by the society had 
allowed a dividend of 7} per cent. on the capital. 
The ‘society took but a short time to develop con- 
siderably, and to-day there are thirteen stores 
opened in the following localities: Absson, Anzin, 
Aubry, Sentinelle, Denain, Escaudain, cman 
Havelin, Havelay, Hérin, St. Waast, Thiers, an 
eo isers of the society wisely 








Vieux-Condé. ; p ; 
decided to fix and mtain the selling prices 0 
goods at a tariff imating as closely as possible 


to that of retailed trade, and as the society purchased 
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wholesale, and very rarely employed agents, they 
made a large profit in their sales, which they dis- 
tributed at the end of each six months in proportion 
to the purchases made by each member ; this com- 
bination furnished them the means of forcing an 
economy upon the members, who are all workmen 
living by their labour, an economy which they 
would not have realised had they purchased the 
goods at cost price. To as the workman from 
running into debt, by selling to him only for cash, 
and by forcing him to economise in spite of himself 
by the charges fixed and the margin restored as 
above stated, was the double object the organisers 
of these co-operative stores had in view, and which 
they have fully realised. Important dividends are 
distributed half-yearly to the members, and more 
than 2000 workmen thus receive sums which may 
either form a nucleus of their savings or go to swell 
those already commenced. During the last four 
years the profits have not all been distributed to 
the members, but a portion has been appropriated to 
the payment of important buildings recently made at 
Anzin, and where the central bureau is installed. 
On the 3]st of December last there were 2117 
families belonging to this association. At the same 
date its total capital was 13,344/., but in this amount 
was included a sum of 4234/. representing the 
amount of 2117 shares at 2/7. each; the surplus 
9110/7. represents the profit made by the society, 
exclusive of the dividends made to the members at 
the end of each six months, 

Ever since its foundation, the company has given, 
without any drawback on their wages, pensions to 
old men, invalids, and widows; they also aid their 
children who are below the age of twelve years. 
The amount of pension is proportionate to the num- 
ber of years’ service; generally they range from 
10s. to 20s. per month for superannuated workmen, 
and of one-half of that for the widows; the as- 
sistance for children below the age of twelve is 
1.927. per annum for each boy, and 1.38/. for each 
girl. ‘The assistance to officers is greater, and varies 
according to circumstances; pensions are accorded 
to workmen the victims of accident, and to the 
widows of workmen killed in the course of their 
duties ; these are fixed according to rules, but the 
company does not hold strictly to the tariffs thus 
determined. When a family is deprived of its 
means of existence, it gives largely; it also 
allots pensions to old employés, and to their widows, 
these pensions being proportioned to the time of 
service, but they never exceed one-half of the wages 
paid, and their maximum is 120/. a year; the pen- 
sions of widows is one-half the wages which their 
husband had received. These distributions are sub- 
mitted to an annual revision, and are continued as 
long as the management has no reason to reduce or 
suppress them ; but they reserve to themselves the 
full right of discontinuing them, All work- 
men and employés pensioned by the company re- 
ceive an allowance of fuel, and this allowance is 
continued to their widows. The following are the 
moneys paid in 1877 by the company for pensions 
and assistances : 


£ 
1. Pensions to old workmen and employés 7610 


2. Aidto orphans ... mn ees ooo 584 

3. Pensions to invalids and widows having 
no right to a pension ... eco an 1082 

4. Sums paid to parents of young people 
killed in the mines... oss me 62 

5. Sums drawn from the aid fund for old 
servants om ane am eve 93 
Total ... vie 9431 


The company allots 5d. per day to the wives of 
the reserves employed at their works, and 23d. for 
each child ; it gives 24d. per day to the wife of each 
soldier on active service, and renders special aid 
when necessary. The special aid thus rendered in 
1877 amounted to 102/., and that for the wives of 
the reserve men for the same time, 89/7. The com- 
pany gives besides to its workmen: 1. Fuel tothe 
amount of 19} bushels of coal per month ; this gra- 
tuity is increased in case of sickness, and for all 
families of over six persons; the amount of coal 
thus distributed in 1877 was 3945 tons; 2. Their 
first mining dress, which amounted, in 1877, to 97/.; 
3. A bonus of 10s. for each child who makes the first 
communion to aid the parents in purchasing the 
necessary dress; for this they distributed, in 1877, 
244/.; 4. A monthly aid of 12s, 6d. during two 
years for children too weak for underground work, 
in order to assist them in learning a trade; for this 
purpose 119/, was paid in 1877; 5. Allotments of 
ground at reduced prices for the cultivation of 





vegetables ; about 312 acres are thus rented to 2800 
families 
The sanitary service is conducted by twelve 
doctors, each having his speciality; thus one of them 
is exclusively occupied with affections of the eyes. 
They give their services gratuitously to sick and 
wounded workmen and their families. Each one 
has in the centre of his district a consulting-room, 
where he receives each day such sick or injured 
Tsons - can attend, the oon — visited at their 
omes. The company gives to octor a carriage 
and one or two eA gm workmen receive besides 
gratuitously medicines, pecuniary aid determined by 
rule, special aid if necessary, and wine, meat, and 
soup, as prescribed. A central pharmacy is established 
at Anzin, and each consulting-room is provided with 
the usual stores of drugs for the distribution of 
medicines prepared at the central dispensary in each 
district. The company gives coal of the same quality 
as that distributed iy | the workmen who are 
assisted by the benevolent bureaux of the aolgebom: 
ing communes. In the winter of 1877, although 
the weather was mild, 284 tons of coal were thus 
distributed. The medical service in 1877 cost the 
company 6980/., distributed as follows: 
1. Allowances to doctors, horses, car- £ 


riages, &c. be ee pe 2644 
2. Compulsory vaccination ... ses ie 58 
3. Chemists’ staff and expenses ote 532 
4. Medicines ... a ase eco “ie 905 
5. Money aids to workmen : ont 

ence Ag i68t, } w» 2155 
7. Linen, &c. ... ooo aie ek ons 
8. Various expenses, nurses, fanerals, &c. 224 


—_—— 


Total see +e 6980 
The workmen have organised, under the assistance 
of the company, mutual aid societies, with the 
following results : 


Number of members in 1877 eee poe 5139 
Receipts ‘ae oy in “os ait 13391. 
Expenses ses og see 13721. 
Number of people assisted ... 


ose née 1927 

When bread costs more than 4d. the kilogramme, 
the company distributes bread to the workmen to an 
amount representing the excess of price over the 
4d. In this way it expended in 1867, 4453/.; in 
1872, 4035/. ; in 1874, 2769; the expenses incurred 
in 1877 by the company are for the benefit of the 
workmen as follows: 


£ 

1. Loss on rents... ‘ad pie ha 10,829 
2. Loss of interest of advances made 

for buying or building houses 1,580 
3. Cost of instruction ... ; ‘ 4,234 
4. Pensions and assistance... si 9,431 
5. Allotments to the families of active 

soldiers one ona a eee 103 
6. Allotments to the families of the re- 

serve Men ... La ove a 89 
7. Value of working clothes ... oe 97 
8. To parents of children making their 

first communion 244 


10. Sanitary service... eee ses 

In addition to this is the gratuitous distribution 
of coal previously referred to. It would be mani- 
festly impossible to give the exact amount of the 
expenses incurred since the formation of the com- 
pany in the establishment of undertakings for the 

enefit of its employés. Enough has been said to 
show that the Mining Company of Anzin has spared 
no — or expense to promote their comfort and 
welfare, 


ON THE REMOVAL OF RIVER BARS BY 
INDUCED TIDAL SCOUR. 
By I. J. Mann, C.E. 
(Continued from page 268). 

Tue remarkable success which has attended 
the application of induced tidal scour in the removal 
of the bar at Dublin will be understood by reference 
to the chart and sections on the next and following 


9. Money paid for apprenticing children én 





pages. 

“Fig. 11 is a chart showing the river, estuary, and 
bar; Fig 12 is a distorted section along the 
deepest channel (line C D on chart), Figs 13 to 19 
represent cross sections of this channel 1000 ft. 
apart, the first being taken across the harbour 
mouth. The line C D does not strictly follow the 
course of the deepest channel as will be seen from 
the cross sections; it is however sufficiently near for 
the purpose required and can be more conveniently 
dealt with, being straight, 

In Fig. 11 two sets of soundings are shown, those 
in fathoms are the depths in 1819, the latest sound- 
ings, taken from Commander Kerr’s survey, 1878, 
are marked in feet and inches. The increase in the 





depth of the channel is remarkable, amounting in 
some instances to 20 ft., the point of maximum 
useful effect o¢curring at about 1500 ft. from the 
entrance, The scouring action extends over a large 
aree, difficult to define, but — exceeding 
800 acres ; on a considerable portion of this, how- 
ever, lying northward of the channel, the alteration 
is but trifling, while a little to the south-west of the 
end of the Great North Wall, the current has ex- 
cavated the bottom to such an extent that there is 
now a depth of about 33 ft. at low water where 
formerly the depth did not exceed 8 ff. or 9 ft. 

The effect of the scour in g the channel 
over the bar may be briefly summarised as follows. 

For a distance of about 2500 ft. from the harbour 
entrance the average depth below low water has been 
increased from 1] ft. to 27 ft., for the next 2000 ft. 
the average depth has been increased from 6 ft. 9 in. 
to 18 ft., and the remaining part of the channel, to 
about 6000 ft. from the entrance, has had its average 
depth increased from 13 ft. to 16 ft., so that there 
is now an available depth over the bar of 29 ft. at 
standard high water, or about 28 ft. at ordinary 
springs. These results the author believes exceed 
any other recorded instance of artificial scour. At 
about the last named distance is situated what may 
be termed a nodal point, the depth being the same 
now asin 1819. ‘To the east of this point the 
soundings show a slight decrease in the depth, due 
to the presence of some of the sand removed by the 
tidal current from the channel and pushed out nearer 
to the deep water of the bay. Including spring and 
neap tides, the mean quantity of tidal water enter- 
ing and leaving the estuary can scarcely be less than 
about 24 million tons per average tide, but it is 
hardly possible to form any estimate as to what pro. 
portion of this has been available in producing the 
channel above described—the quantity previously 
mentioned should perhaps have been stated as re- 
ferring to neap tides. The cross sections are taken 
looking eastward ; in the figures the north is there- 
fore to the left and the south to the right. 

The width of the channel varies considerably as 
will be seen from the sections. Taking 16 ft. below 
low water as a minimum depth, the channel is about 
600 ft. wide at the entrance, increasing towards the 
middle of the bar to 1400 ft., and diminishing to 
400 ft. at a distance of 5500 ft. from the entrance ; 
further to the eastward it narrows still more, until 
it meets the deep water at about 8000 ft. from the 
entrance. Fig. 19 shows part of the slight accumu- 
lation of sand before alluded to, southward of the 
assumed centre-line, 

A reference to the chart will show that inside the 
four-fathom line, and to the south of the point D, 
there has been a slight diminution of the depth, but 
when the vast quantity of sand which has been 
dislodged by the scour is taken into consideration, 
this decrease must be regarded as comparatively 
trifling ; the mass of the material removed from the 
bar having evidently been carried far out into the 
bay and distributed over so large an area as to be 
practically imperceptible. 

Fig. 20 shows the progress of removal of the bar ; 
the sections are taken from the harbour entrance, 
along the line C D (see wy and are plotted 
from surveys made at four different dates, viz., 
that by Giles in 1819; by Captain Frazer, R.N., 
in 1828; by Robison Wright in 1856; and the 
latest by Commander Kerr, R.N., in 1873. The 
sections harmonise with one another, and show the 

istent action of the scour in the continuous 
improvement of the channel over the bar. 
qr te induced scour to have commenced 
in 1822, although the Great North Wall was not 
then completed, it will be seen from the figure that 
the greatest effect, relatively to the length of time 
occupied, took place between that date and 1828; 
the chief part, however, of the material remoy 
appears to have been merely pushed further to sea- 
ward, and to have accumulated again east of a nodal 
int then situated about 5000 ft. from the entrance. 
the interval between 1828 and 1856 a similar 
effect is apparent, the nodal point being 1500 ft. 
further out, and the shoaling eastward of it much 
less than that, produced during the previous period, 
Between 1856 and 1873 the quantity removed is 
considerably less than that of either of the preceding 
periods, but the nodal point is still further to sea- 
ward, and nearly the whole of the sand excavated 
by the tidal scour has been carried away completely 
clear of the bar. 

The quality of the sand forming the present 
bottom of the channel, varies with the ce 
from the entrance; at the west end the sand is 
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coarse, and mixed with fragments of broken shells, 
the ulation being such that the greater part 


would be by asieve with perforations of 
pec Boda Oran ch in diameter, while at the 


east end the bottom consists of what is usually 
known as fine sand, about 90 per cent. passing through 
a sieve with 3000 meshes to the square inch. The 
ridge shown in Fig. 12 to exist in the present bottom 
near the entrance is of small extent, deep water 
occurring & few feet to the north, it is therefore 
omitted in Fig. 20. The two sets of figures shown 
in the cross sections of the channel are the respec- 
tive depths below low water in 1819 and 1873. 









construction of the Great North Wall, appears to 
the author to owe its formation chiefly to the action 
of the flood current. It consists of a ridge of loose 
sand situated inside the harbour mouth, on the south 
side of the river channel, about 100 to 150 yards 
north-west of Poolbeg lighthouse, and is composed 
of a mixture of coarse and fine sand and broken 
shells. From the loose manner in which these ma- 
terials are deposited they would appear to be heaped 
up by an eddy, the production of which is favoured 
by, the shelter afforded by the Great South Wall and 
the large rubble mound protecting the lighthouse 
foundations on the north and north-west sides; 


9 
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This great difference the author believes to; be 
mainly attributable to two causes : — 

1. The flood tide, approaching the entrance from 
different directions, almost immediately after enter- 
ing the estuary, expands over a large open area; 
while, on the other hand, the ebb stream, particularly 
the latter half, has a definite direction imparted to it 
before passing out into the bay, by which it is kept 
together and its energy concentrated. 

2. The flood current enters comparatively still 
water, and an area so sheltered that waves of suffi- 
cient size to affect the bottom are seldom generated, 
whereas the action of the ebb current is considerably 
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The following Table shows the progress and rate 
of the increase of the minimum or limiting depth 
caused by the tidal scour, which is still active in 
producing a further gradual improvement of the 
channel over the bar. 
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oe f g | 2s as 
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se | & | $2 19°4| Fae 
ft. in. years | ft. in. in. ft. in. 
1822 6 3 de jas eo 19 3 
1828 9 6 e’ 4-3 °e 6.50 22 «6 
1833 10 6 5 110 2.40 23 6 
1856 13 0 23 3 6 1.82 26 0 
1873 16 0 17 3 0 2.11 29 0 




















The effects which have been described are vm | 
due to the action of the ebb currents, but the flood, 
running in an opposite direction at a velocity ap- 
proximating to that of the former, produces similar 
results, and there can be little doubt shat the great 
increase of depth in the western portion of the bar- 
channel is attributable to the joint action of both the 
ebb and flood currents; we should, therefore, expect 
that the material removed by the scour of the flood 
tide should manifest itself somewhere to the west- 
ward of the position from which it had been re- 
moved. 

The Mumbles bank, which has already been re- 
ferred to as having begun to form shortly after the 





























this accumulation does not, however, appear to be 
wholly due to the action of the flood tide, the finer 
sand of which it iscomposed being probably washed 
off the strand westward of the Great North Wall by 
the ebb tide. 

The Mumbles bank accumulates at the rate of 
about 10,000 tons per year, which is removed every 
alternate summer by dredging. 

The deepening produced by the scour of the flood 
current after ing through the entrance into the 
estuary is but inconsiderable compared with the cor- 
responding effect of the ebb current after its passage 
through the entrance into the bay. 
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wl £ 
enhanced by the agitation of the sandy bottom pro- 
duced by waves, the generation of which is favoured 
by the exposed position of the bar. 

The great importance of a deep-water channel 
through the bar, to the trade and commerce of 
Dublin, can scarcely be over-rated, particularly 
when we consider the remarkable increase in the 
size of merchant vessels which has taken place 
during the last forty years. , 

In the year 1835 the largest vessels employed in 
the foreign trade rarely exceeded 400 tons register, 
at present these are replaced by vessels of 1600 tons 





register, carrying usually about 2200 tons, and 
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drawing up to 22 ft., the economy of employing 
such large vessels being so considerable as to render 
deep water accommodation absolutely essential to 
the carrying on of the trade. The advantage to the 
coasting trade is no less sos. for vessels draw- 
ing up to 13 ft. or even 14 ft. may now enter and leave 
the 

dent. 


ort, so far as the bar is concerned, indepen- 
ly of the tide, except when an extraordinary 











exceptions, has steadily increased from 396,053 tons 
in 1825, producing an income of 19,841/., to 
1,973,781 tons in 1877, producing an income of 
60,250/. 18s. 10d.; thus in a little over 50 years the 
income has been considerably more than quadrupled, 

From the Table below it will be seen that the 
average annual tonnage for the five years ending 
1815 exceeded that of the two following pe. 
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low water, combined with a heavy sea, renders it 
more advisable to wait for one or two hours’ flood. 

The following Table is condensed from the 
offizial returns of the tonnage annually entering the 
port: 








TABLE II. 
Average Annual Tonnage entering the 
Port in Five-year Periods. Increments. 
tons. 
1801-5 346,225 
1806-10 357,947 11,722 
1811-15 371,574 13,627 
1816-20 340,017 —31,557 
1821-25 366,472 26,455 
1826-30 472,189 105,717 
1831-35 525,308 53,119 
1836-40 552,379 27,071 
1841-45 596,822 44,443 
1846-50 765,329 168,507 
1851-55 874,532 109,203 
1856-60 950,715 . 76,183 
1861-65 1,215,149 264,434 
1866-70 1,447,502 232,353 
1871-75 1,618,876 171,374 











The tonnage entering the port annually between 
the years 1788 and 1825 fluctuated between 193,830 
tons and 416,978 tons ; since the latter date, which 
corresponds with the completion of the Great 
North Wall, the annual tonnage, with a few trifling 








riods, the first substantial increase occurring be- 
tween 1826 and 1830. The greatest increase took 
place during the five years ending 1865, the incre- 
ments in the two succeeding periods not being so 
considerable. Many causes have doubtless combined 
to produce the favourable results shown in the 
Table; the river channel has been considerably 
deepened by dredging, and deep water quays pro- 
bably unsurpassed by those of any other port, have 
been constructed under the direction of Mr, B. B. 
Stoney, Engineer to: the Dublin Port and Docks 
Board, 
(To be continued.) 








LOCOMOTIVES AT THE PARIS 
EXHIBITION.—No. XI. 
SWEDEN—(concluded). . 

Tue second locomotive, which we mentioned in 
our last article as being exhibited by Sweden, was, 
as we have already stated, of the normal 4 ft. 8} in. 
gauge, it being intended for the Swedish State 
Railways. Of this engine, which was constructed 
by the Motala Mekaniska Verkstads Aktiebolag, 

otala, we this week give a two-page engraving. 
As will be seen from our illustration, the engine is 
six-wheeled, the driving and trailing wheels being 
coupled. ‘The cylinders, which are outside, are 
154in. in diameter with 1 ft. 10 in, stroke, and the 


ing for each pound of effective pressure per square 


‘ , 15.5? x 22 
inch the pistons is 
on pistons me 7 kane 86 Ib. 


working pressure of steam is 142 lb. 
a Freencaget yee a oe 
tractive power o engine is estima’ the 

makers at 7260lb. The weight restin a the 
coupled wheels when the engine is in full workin 
order is 20 tons, so that the tractive force just pre 
only amounts to but 12.2 per cent. of the weight 
available for adhesion. 

The following are the principal dimensions of the 
details of cylinders and working gear : 


The 
per square inch, 


Distance apart of cylinders laterally _ ft. in. 
from centre to centre... iad rA 6 2 
Distanceapart of valvespindles laterally 
from — to centre... es oe 2 8.7 
Length hin = ake 0 11.8 
Width of s' — ao 0 1.26 
oi exhaust ports... 0 2.6 
Diameter of pi rod... 0 2.44 
Width of guide bars... 0 41 
Length of crosshead blocks eae, } Oa 
Area TL. 0 48.38 sq. in. 
Length of connectingrod 32. 0 5B 
in. in. 
Size of connecting rods at small end... 1.34 by 2.95 
ds bs large », .. 1.34,, 3.54 
tr »» bearings on crank 
pins ton ane ose eee «- 3.94,, 3.94 
Size of coupling rod bearings on crank 
pins... pet ake os «. 8.15 ,, 3.15 
Section of coupling rods - 14 ,, 3.35 


The pistonsareof wrought iron, and each piston rod 
Oe et re enters the piston 
and atthe other end where it is Sergey by the cotter 
securing it to the crosshead. is of course neces- 
sitates the glands being made in halves, The cross- 
heads are of very neat design, as are also the connect- 
ing and coupling rods, these all being fitted with 
brasses set up by wedges with screw adjustment. 
The brasses are all lined with white metal. The 
valve gear, which is inside, is of the Allan straight 
link type, and its details are well worked out; a neat 
arrangement of screw reversing gear is provided. 

The engine has single frames 0.984 in. thick and 
placed 4 ft. 0.4 in. apart, the least depth of frame be- 
tween the leading and driving wheels being 15} in. 
At the leading end the frames are well tied together 
by the buffer plate and by horizontal plates above 
and below the valve chests, there being, however, 
no strong angle-iron frame below the valve chests 
such as is now _ gees d employed to assist in 
securing the rigid connexion of outside cylinder 
locomotive frames at the cylinder end. Between the 
cylinders and the firebox the transverse connexions 
consist of a stay between the bottoms of the guide bar 
brackets, a transverse stay 29.53 in. in front of the 
centre driving axle, and a stay uniting the brackets 
on which the hind links of the driving springs take 
their bearing. At the trailing end the frames are 
well stayed by a transverse stay i ust behind the 
firebox and by the draw-plates, The total length 
of the frames inside buffer plates is 32 ft, 7 in. 

The total wheel base of the engine is 12 ft. 11.5 in. 
the centres of the coupled wheels being 6 ft. 10.3 in., 
and the centres of the leading and driving wheels 
6 ft. 1.2in. apart. The diameter of the coupled 
wheels we have already given, viz., 5 ft. 1.4 in, and 
that of the leading wheels is 3 ft. 6} in. The axle- 
box guides for the coupled axles are fitted with 
adjusting wedges as shown. The springs for the 
leading and driving axles are placed above the 
frames, and are connected by unequal armed com- 
pensating beams, while the iling springs are 
slung beneath the axle-boxes as shown. ‘The trail- 
ing axle, it will be noticed, is placed well under the 
firebox, and the distribution of weight is good, being 
10 tons on each axle when the engine is in working 
order, The weight of the engine empty is 27 tons, 
The leading axle is 5.9 in. in diameter at the centre 
and at the bearings, and the latter are 7.87 in. long, 
while the coupled axles are 6.7 in. in diameter at 
the centre and at the bearings, and the latter are 
7.09 in, long. ; 

The boiler has a firebox casing of the Belpaire 
type, the side corners being rounded with a large 
radius, as shown in Fig. 4, so that but one row of 
transverse stays is required above the firebox crown. 
We have on former occasions spoken of this shape 
as being one of the best forms in which the system 
of direct staying between the crowns of the firebox 
and casing can be carried out. In the engine 
we illustrate the crown stays have been well 
arranged, save that they have, we think, been 
brought rather too close to the flanges of the tube- 





coupled wheels being 5 ft, 1.4in. in diameter, the 
tractive force which the engine is capable of exert- 


plate and back plate of the firebox. The back 
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plate of the firebox casing is well stayed, as shown, 
the lower range of longitudinal stays being coupled 
at their front ends to a strong horizontal plate stay 
carried across the barrel above the tubes. This 
arrangement of stays is a novel one, and it has 
the advantage of enabling the lower range of longi- 
tudinal stays to be ied straight through between 
the vertical crown stays. The smokebox tube-plate 
is well supported by a —- horizontal plate form- 
ing also a gusset stay. e inside firebox is of 
copper, and it is double-rivetted not only at the 
bottom ring but at the seams joining the tube-plate 
and back plate to the side and crown plate. Judging, 
however, from the experience gained in this country 
these double-rivetted firebox seams may be expected 
to give trouble, particularly as the firebox plates are 
somewhat thick, the thickness of the back plate 
being 0.59 in., while the plate which forms the sides 
and crown is also 0.59 in. thick at the sides, but is 
thickened at the crown to 0.79 in. The tubeplate 
also is 0.98 in. thick at the upper part. The fire- 
box is fitted with a short firebrick arch, and the fire- 
hole, which has a door of the Midland pattern, is 

rovided with a deflector. ‘The bottom of the fire- 
Cen is inclined to clear the trailing axle, but the 
firebars are set at a less inclination than the bottom 
of the box, and they are consequently considerably 
above the firebox ring at the front end, the height 
under the firebrick arch at this point being rather 
small. The firebox is 5 ft. 3in. long at top by 
3 ft. 5.3in. wide. The ash-pan is deep, and a 
guard-plate with an intervening air space is pro- 
vided where it passes over the trailing axle. 

The smokebox tubeplate is 0.9 in., the firebox 
casing plates 0.59in., and the barrel lates 0.51 in. 
thick. The mean diameter of the barrel is 3 ft. 9.6 in. 
and the centre line is 6 ft. 2.6 in. above rails, The 
boiler contains 154 tubes Qin. in diameter outside 
and 10 ft, 8.3 in. long between tubeplates, and 
the heating surfaces and chief proportions are as 
follows : 

aq. ft. 


Heating surface : Firebox 72 
865 


Tubes (exis “) 


i ra Total a ‘ Ar! 
lregra: area eee eee eee one . 
Flue area through tubes ___... ne a 5 Te 
Least sectional area of chimney _... oe §=—«-— 0.9 
Ratio of total heating surface to firegrate m2 
Ratio of tube surface to firebox surface 12 
96 90 area to flue area 
through tubes ~ bee on - 
Ratio of firegrate area to sectional area 
of chimney ... eee ove de 
The boiler is fed by a couple of injectors placed 
at the sides of the firebox casing, as shownin Fig. 4. 
On the barrel of the boiler is placed a dome, this 
dome containing the regulator and being connected 
with the elevated part of the firebox casing bya 
large steam collecting pipe. The regulator has a 
double valve, there being on the back of the main 
valve a small supplementary valve which is opened 
by the first movement of the handle, A mud-door 
is provided onthe underside of the barrel and good 
openings for washing out at each side of the top of 
the firebox casing. The boiler fittings generall 
are of good design and are very neatly arranged. 
In addition to the ordinary fittings they include the 
valves for admitting steam and water to the exhaust 
when the engine is reversed on the Le Chatelier 
counter-pressure system, and also a steam reducing 
valve for regulating the supply of steam to the 
heating apparatus fitted to the trains in connexion 
with which the engine will be worked. ‘This re- 
ducing valve is shown just to the left of the standard 
carrying the pressure gauge in Fig. 4, and it is ar- 
ranged so that the pressure of steam supplied to the 
heating apparatus is adjustable. In winter the 
pressure thus used is 35 1b. per square inch, but in 
moderately cold weather a pressure of 20 Ib. only is 
used. The arrangement includes a safety valve 
between the reducing valve and the heating appa- 
ratus, so that in the event of the reducing ‘aive 
failing to act properly there can be, no excess of 
pressure produced in the heating pipes. The foot- 
— of the engine is protected by a very neat cab 
tted with windows at the sides as well as in 
front. The wo:kmanship is excellent throughout, 
and there is a neatness on the general finish of the 
engine which is exceedingly creditable to the Motala 
Works. The engine has a four-whecled tender, the 
wheels being 3 ft. 6} in. in diameter and placed at a 
wheel base of 8 ft. 6}in. ‘The tender carries 1650 
gallons of water and 2 tons 16 cwt, of coal, and its 
weight in working order is 20 tons 8 cwt. 


- 
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THE INSTITUTION OF CIVIL ENGINEERS. 
To THs Epiror oF ENGINEERING. 
Srr—Having found that the Bye-Laws and 
ions of the Institution of Civil Engineers, to be 
submitted to the general meeting on the 2nd of Decem 


next Monda t 2.30 p.m., are imperfectly under- 
‘ zs been eeied ith in- 


stood by some, ve with 
difference by many others belonging to the Institution, I 
feel justified in asking you to kindly allow me space for a 


few words on the subject. ‘ 

Those who are already in the class of Members will 
doubtless be well satisfied with the provisions I am going 
to call in question; but those who are in the class of 
Associates should be careful to peruse these new Bye-Laws 
and lations, that t may not ——7 vote 
or neg to vote against, changes which, i oroughly 
understood, would appear objectionable. At a former 
meeting I heard strong objections to the writing of letters 
to the , it being considered that “‘ dirty lien should 
be wnebe at home.” But it must be evident that those 
who belong to the Institution can have no interest whatever 
antagonistic to the welfare of that body, and it is only 
just those who ventilate their views should be credited 
with a sincere desire to uce beneficial results. Such 
is the spirit in which I now address you. I have at 
least three reasons—all, in my judgment, very sub- 
stantial—for adopting this course in leu of waiting till 
the general meeting. (1) There being many to 
speak, I might have no chance of being heard. (2) It 
would be , at the meeting itself, to the perusal 
and mature consideration of the proposed Bye-Laws and 
regulations, by those who had not read them. (3) There 
would not be an opportunity for the mature consideration 
it is desirable to give to new s' tions. In other words, 
in addressing you, I am only acting on the principle which 
governs the action of institutions when they send out, a 
week or two before a meeting, copies (for and con- 
sideration) of the proposals intended to submitted to 
such meeting. But to proceed. A careful perusal of the 
Charter, and comparison of it with the existing Bye-Laws 
and regulations, and with the list of Members and Asso- 
ciates, must inevitably convince any com t and im- 
partial person that a ae proportion of those now in the 
Associate class are clearly eligible for the class of Members. 
I am most strongly of opinion oo be transferred. 
I cannot see what valid;reason can be assigned for retaining, 
as mere Associates, persons who have served their appren- 
ticesbip and have been engaged at least five years in any 
branch defined by the Charter as constituting the profession 
of a civil engineer. On this point I venture to remind 
those interested that the object of the Institution, as stated 
in the Charter itself, is the ‘‘ advancement of me- 
chanical science,”’ and that the Charter particularises, inter 
alia, the “‘ construction and —— of machinery.” 
What I am going to suggest, therefore, is (I wish this 
distinctly understood) entirely without prejudice to the 
— of those Associates qualified as Pam referred to. 

It having been discovered that an Associate is, in fact, a 
Corporate Member of the Institution, and it being desired 
that, in the future, persons who are not civil engineers by 
profession, shall not be admitted to the privileges of Corpo- 
rate Membership, it is now proposed to create two classes 
of Associates as follows : 

1. “* Associates entitledzto the Privileges of Corporate 
Membership.’’—This class is to comprise every person who 
at the date of the passing of the Bye-Laws is on the register 
as an Associate, and every person thereafter elec into 
the class of Associates entitled to the privileges of Corpo- 
rate Membership. “ a candidate for election into the 
class of Associates entitled to the privileges of Corporate 
Membership shall be more than twenty-five years old, shall 
have been regularly educated as a civil engineer, and be 
actually engaged in the design or construction of such works 
as are comprised within the profession of a civil engineer, 
as defined by the Charter.”’ 

2. ** Associates not entitled to the Privileges of Corporate 
Membership.’’—These are to be persons of more than 
twenty-five years of age, who are not civil engineers by 
profession, but whose pursuits constitute branches of engi- 
neering, or who, by their connexion with science or the arts, 
‘‘or otherwise,”’ are qualified to concur with civil engi- 
neers in the advancement of professional knowledge. I 
desire especial attention to the words ‘‘ or otherwise,” 
which I have put in italics, because they seem to enlarge 
the scope and to lower the status of the Associate class to 
the prejudice of existing Associates. From what I have said 
above it will be seen that : 

1. *‘ Associate,” as now understood, means a person 
entitled to the privileges of Corporate Membership, and 
who, if not a civil engineer by profession, must one 
whose pursuits constitute a branch of engineering, or who 
is, by his connexion with science or the arts, qualified to 
concur with civil engineers in the advancement of pro- 
fessional knowledge. 

2. “* Associate,’’ as proposed to be applied, means a 
person, not necessarily entitled to the privileges of Corporate 

embership; not necessarily a civil engineer by profession ; 
not necessarily one whose pursuits constitute a branch of 
engineering ; not necessarily one who, by his connexion 
with science or the arts, is qualified to concur with civil 
engineers in the advancement of professional knowledge. 

3. It thus appears that there is to be a very serious 
lowering of the value of the title of Associate. 

4. It is not proposed (as some seem to think) that pro- 
f 1 Associates shall be transferred to the class of 
Members, and that the class of Associates entitled to the 
privileges of Corporate Membership shall die out, and be 
substituted by the class of unprofessional Associates. On 
the contrary, it is distinctly proposed to continue electing, 
into the of Associates, persons who shall have been 





regularly educated as civil engineers and be actually 





engaged in the design or the construction of such works as 





are ised within the profession of a civil engineer as 
or the Charter. 
ving thus, as I believe, conclusively shown that the 
proposed paps if adopted, must result in serious injury 
injustice the present Associates, and in lowering 


and ing i 
ber | the ue of the title enjoyed by them, I would urge a 


careful of the proposed Bye-Laws and regulations, 
with a view to devising some means of ree | the ob- 
jection. Perhaps it ~— be met by styling all exist 
Associates ‘‘ Associate Members.’”’ Or a new title migh 
be found for those who may be hereafter elected into the 
class denominated, in the proposed Bye-Laws, “‘ the class 
of Associates not entitled to the privileges of Corporate 
Membership.”’ I know the appellation ‘‘ Associate Mem- 
ber” has most strongly objected to, and by none 
more strongly than by myself, when intended to be applied _ 
to professional Associates, in lieu of their being transferred 
to the class of Members. But seeing that existing Asso- 
ciates are ‘‘ Corporate Members,”’ it would appear less ob- 
jectionable to style them ‘‘ Associate Members” (transfer- 
ring the duly qualified Associate Members to the class of 
Members) than to practically lower their position by lower- 
ing the standard of all qualified for admission into the class 
of Asssociates. 

Your obedient servant, 


W. Liuorp WIsz. 
Adelphi, November 27, 1878. 


To THe EDITOR OF ENGINEERING. 

Sin,—It is rather amusing to hear people still advance 
the novel and brilliant piece of criticism, that in the new 
Bye-Laws it is pennant to style two classes of persons 
heavens, is it not the attempt to remedy 
flaw (which by the way has not seemed to 
one during the past 50 years) that has 
lood, and nearly resulted in the splitting 
up of the Institution and the annihilation of all its tradi- 
tions? And to gain what?—a name—for it has never been 
proposed to do away with the two classes of engineers, but 
merely to re-name them. Surely one name is as guod as 
another. Would Associate of the a ss be 
thought more of if it were Fellow, or Fellow of the Royal 
Society bea less coveted distinction if it had chanced to 
have been Associate? Clearly not, for the value of the 
title is in its traditions, and hence the importance of leaving 
the time-honoured M.I.C.E. and Assoc. Inst. C.E. alone, 

as the Council have wisely determined to do. 
When men say to me that Assoc. Inst. C.E. fails to define 
& man’s profession, I retort, does captain or colonel tell you 
anything about it either? The latter may be distinguished 
professional soldiers, covered with wounds and glory, or 
obscure buttermen redolent of ‘‘ Dosset,” but an Assoc. 
Inst. C.E. will, if the mage are properly carried out, 
be at least a professional man of some standing, and if he 
happens to be a young engineer, he can always write Civil 
Engineer after his name as well as Assoc. Inst. C.E. if 
there be any occasion to inform the world what his pro- 


Yours obediently, 





alike. Why, 
this theoreti 
inconvenience yl 
caused all the ill 


fession is. 





To THE EpIToR oF ENGINEERING. 

Srr,—Many of your readers have, no doubt, received 
with as much surprise as myself the last communication 
from the Council of the Institution of Civil Engineers 
respecting the Bye-Laws. 

n the last annual report the Council refer to the reports 
of 1874 and 1875. In the former calling attention to the 
dissatisfaction that existed amongst the Associate class, 
and in the latter expressing the opinion that it was desir- 
able to create a new class, so as thereby to remove the 
grounds of dissatisfaction. 

The Council have not been wanting in their endeavours 
to carry out their idea, first by creating a new class below, 
and latterly by a class above that of Members. On both 
occasions the constituency divided inst the Council. 
The Council now come forward with the present scheme. 

It amounts to this, that the old Bye-Laws are to remain 
substantially the same as regards civil engineers, but that 
a new class of Associates is in future to be attached to the 
Institution, consisting of men who are not civil engineers 
and who are to have no Corporate rights. Whether the 
creation of this new class is consistent with the Charter or 
not I do not pretend to say. The position of these Asso- 
ciates will be anomalous. Apparently they will be entitled 
to write “‘ Assoc. Inst. C.E.” after their names as well as 
engineers, and yet they will form no part of the Institution 
legally, and will be as it were simply “season ticket 
holders.” 

I fail to see how this arrangement is to put an end to the 
feeling of dissatisfaction which has so long been rife 
amongst us. It certainly will not. But the fact is that 
the dissatisfaction is not because engineers are and have 
been put into a class along with men who are not engineers, 
but that they have been kept in that class long after they 
have been qualified to pass into the class of Members. 
This is the real grievance, and the present proposition of 
the Council is to let it remain in full vigour. 

_ An engineer who is now an Associate has to get a form 
signed by ten Corporate Members stating that he possesses 
the required qualifications, and thus the Council may, if 
war Pasir Jit, make the transfer. 

us the Council may again re-establish the unwritten 
Bye-Law abeut contractors ineers, or they may make 
the transfer dependent upon custom altogether; thus the 
Institution, for instance, d ing upon the arbitrary 
promotion of|the Public Works Department of India rules 
that no one below the grade of an executive engineer in 
t shall be considered as equal to a resident 

engineer, thus making a man’s status in the Institution 





dependent upon his promotion by the P.W.D. in India. 
long as the Council persist vapor wags iy mrepeed 
power, so long will dissatisfaction exist. it is easy to say 
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we must trust the Council, we select them, and we ought 
to trust them. I say we do not select them ; virtually, by 
the operation of the present system, they are self-elected ; 
but whether this be so or not, I | this power should be 
limited to that of verification, and if the candidate for 
transfer have the qualification as stated in the Bye-Law, 
he ought to be transferred as a matter of right. 

Make the qualification what you like, but let it be 
stated in e which admits of no two meanings, and 
thus let the Council simply verify the fact ; and if they find 
the qualification wanting, let them notify to the candidate 
the particular in which it is wanting. 

Of scarcely less importance than this is the question of 
the future election of the Council. In my opinion the 
Council should consist of thirty members, exclusive of 
President and Vice-President, and the list submitted by the 
Council should contain, besides such names as they may 
place on it, any other names of Members who may have been 
nominated by any ten other members. 

I will be very much surprised if the present proposals of 
the Council meet with the approval of the great body of the 
Associates. 

They have now the opportunity of redressing their 
— and of preventing their recurrence in the 

ure 


uture. 

I will certainly give them this opportunity on Monda: 
next, when it is my intention to propose certain amend- 
ments to the proposals of the Council, relative both to 
the transfer of engineering Associates and to the election 
of the Council. 

I am, Sir, yours, &c., 
James A. LONGRIDGE. 





To THE EDITOR OF ENGINEERING. 

S1r,—The Council of the Institution of Civil Engineers 
show a pitiable incapacity to deal with the present crisis. 
Having on two occasions failed to carry their proposals 
for a rearrangement of the classes, when those proposals 
were aa a printed statement of reasons for 
the changes projected, they have now issued a third set of 
proposed Bye-Laws without giving any reasons, and with- 
out making any attempt to explain the principles on which 
they have proceeded. We are, therefore, left to judge of 
the proposals without any explanation of their inconsistency 
with the proposals that preceded them, and without any 
information as to the motives by which the Council have 
been governed in asking our approval of changes which in 
some respects are more objectionable than those which have 
already been rejected. If the Members and Associates who 
attend the meeting on Monday next do not evince more 
regard for the permanent interests of the Institution, and 
display more judgment than the Council have done, I fear 
that the result will be disastrous. 

It is much to be regretted that the Council continue to 
resist the adoption of the simple solution so ably advanced 
in your editorial articles. The inference is inevitable that 
they want to give to old Members—to themselves and to 
their friends—a status to which they are not entitled, and 
which was never contemplated by the founders of the In- 
stitution. Itis unfortunately the tendency of the ruling 
spirits of all such Institutions to form in course of time a 
coterie into which admission becomes increasingly a matter 
of favour, and of compliance with conditions to which men 
of independent character will not submit. 

I think that the two following propositions will command 
the assent of a great majority of the Corporate Members ; 
and if they are kept clearly in view at the coming meeting, 
the A wees at issue may be speedily and satisfactorily 
settled : 

1. That all engineers who possess the qualifications for 
membership set forth in the existing Bye-Laws should, on 
application, and proof of fitness, be admitted as Members. 

2. That any classification having reference to the posi- 
tion which persons hold in connexion with the Institution 
should make quite clear to the public, and not to the pro- 
fession only, the difference between those who are civi 
engineers by profession, and those who are not civil en- 

neers. 

The first result will never be obtained if the “‘ unwritten 
laws,’’ which you have so justly denounced, are allowed to 
remain in operation. A young provincial engineer has now 
little chance of becoming a Member, however well qualified 
he may be, unless he has the good fortune to engage in some 
work which brings him into intimate relations with con- 
sulting engineers in London. I know several eminently 
qualified civil engineers who have been admitted to the 
Institution as Associates, and remain Associates, simply 
because they do not know, or do not wish to be under an 


obligation to, ten members who have sufficient acquaintance | P' 


with them to sign the transfer paper. 

It isa sore grievance to engineers to find themselves 
classed as Associates with lawyers, chemists, draughtsmen, 
patent agents, and others who are not and have no intention 
to become. engineers. If the Council will not provide for the 
claims of this class, the only course open to them will be to 
remain out of the Institution until they can be received as 
Members. The proposal now made by the Council is an 
aggravation of the grievance rather than an attempt to 
remove it. ‘The adoption of the proposal would be a public 
announcement that the title of Assoc. Inst. C.E. would 
in future be of é less value than it has been in the 
past. The distinction proposed to be made on the books 
of the Institution between Associates who are and who are 
not entitled to the privileges of rate Membership is 
not worth considering. Its worthlessness for the purpose 
intended is too transparent to mislead any engineer. 

AsI shall be unable to attend the meeting on Monday, 
perhaps you will allow me to add a practical suggestion 
which I would have liked to pro in the event of a com- 
promise between the views of the Council and of the En- 
gineer Associates being deemed desirable. It is, that the 
Associate class be in future confined strictly to engineers 


vil | @ house of the same size and style where candles are used. 


to qualify them for full membership. And that persons 

who are not civil engineers by profession, but who are 

qualified to concur with engineers in the advancement of 

ae knowledge, be styled Honorary Associates, and 
hat their number be limited. 

A word about fees. Is it proposed that Associates shall 
pay an entrance fee of ten guineas on being transferred to 
the class of Members ? 

I am, Sir, your obedient servant, 


November 27, 1878. 





THE ELECTRIC LIGHT AND GAS SHARES. 

- an a OF loons meee eae 

IR, —Itis pro’ e that most people who are having any- 
thing to do with the electric light, except perha; those 
fortunate individuals who are in the secret of Edison’s 
alleged invention, will ere long come to the conclusion that 
the successful introduction of the electric light will tend 
= directly and indirectly to increase the consumption 
of gas. 

The first effect of brilliantly illuminating large open 
spaces in our cities by the electric light will ft throw the 
present dimly lighted adjacent streets and thoroughfares 
into comparative darkness. There will soon be a cry for 
more light, and the consequence will be that more gas will 
be required for lighting a number of long thoroughfares 
than will be replaced by the electric light in a few open 


spaces. 

When people become accustomed to the brilliant light 
we are promised in the larger sheds, shops, and rooms of 
our factories, they will require more gas in the smaller 
shops and offices, and in their homes. in, when some 
of the larger shopkeepers, who can afford to lay down the 
necessary plant, light up their ~ % and fronts by elec- 
tricity, many of the smaller fry will have to emerge from 
the comparative obscurity into which they will be thrown, 
and use more gas, as the costly luxury of the electric light 
must be left to the few. 

It is more than probable that the successful introduction 
of the electric light in our towns will have the same effect 
upon the consumption of gas that the introduction of gas 
has had upon the consumption of candles and oil where the 
use of these is still retained. Should the electric light 
come to be extensively used, we shall be educated up toa 
higher standard of artificial lighting, and the consumption 
of oil, candles, and gas will be increased, even ag 

ple learn to use gas for lighting purposes as it shoul 
e used, and not by burning it as at present, so as to get 
only something like half of the light out of it which it is 
capable of yielding. 

The above conclusions are evidently based upon the 
supposition that it is cheaper to use gas than electricity, 
and except in factories and a few other places where the 
motive power alr exists, there can be no question that it 
is. The statements which have been made by electricians that 
a given quantity of gas used in a pas engine to work a 
dynamo-electric machine will give fifteen times the light it 
will give if used through burners, is one of these misleading 
statements so often used by scientific writers, and requires 
to be qualified. To begin with, many of the dynamo ma- 
chines in use require three or four times the horse power to 
work them that they are ene or stated by the makers 
to require. This at once reduces the above —— of fifteen 
to five in very many cases. Now when the electric light is 
to replace gas in the best form at present known, say, 
in a Serrin, Chertemps, or Jaspar lamp, at least ten times 
the candle power of the former is required to give an equal 
effect at the walls and corners near the level of the floor of 
the space lighted. This changes the balance of cost to the 
other side, that is, in favour of _. 

ores hey for light, candles may be ten times dearer 
than gas, it will be generally found that the cost of light- 
ing is frequently much greater in a house using gas 


The reason is that when gas is used, instead of being con- 
tent to light the table at the rate of two candle-power as 
is the case where candles are used, the walls, rs 
and corners dl the room facke te atte ot light. Whee 
are replaced by gas givin van en 
the electric light shall and gas there will be a co’ d- 
ing increase in the candle power used and the alleged 
saving in cost will vanish. In order to get at the com- 
parative cost of two systems of lighting it is ridiculous for 
practical pur to compare them light for light. ‘The 
quantity of light used in each case, which will vary accord- 
ing to circumstances, should be ascertained before a com- 
arison of cost can be made. 

Should electricity come to be largely used for lighting 
shops, warehouses, and hotels, more gas will be used than 
ever for working the gas engines to produce the electric 
light. For safety, convenience, want of attention, cost, 
and regularity of working, the *‘ Otto’’ gas engine is pre- 


engine that gives trouble but the boiler, and where there is 
not a large margin of boiler and engine power, the necessity 
to keep a man continually at the boiler to prevent any great 
fluctuation of pressure is sufficient to condemn the use of 
8 boilers and engines for producing the electric light 
in cities. The holders of gas shares need have no anxiety 
about the value of their property declining till some better 
mode is discovered of ogee sy the electric light than by 
a dynamo-electric machine, since a gas engine is the best 
known means of working the machine. the fs com- 
ies offered more facilities and inducements they 
ve hitherto done for the use of gas as a motive power, 
the consumption of gas would in time be very pei a - 

. Ina recent leader Poe mentioned the possibility 
of the Government ing the inspection of steam boilers 
compulsory. Should a do so it will have a very decided 


ferable to a steam engine and boiler. It is not the steam | poses 


engines. Gas engines each capable of indicating about 
Sy heed pawen Wal been ba 08 work. Itis to be ho 
that gas companies, for their own sake, will do what they 
can to encourage the use of such engines. 
I am, Sir, yours truly, 


Rosert WILson. 
116, Queen Victoria-street, E.C. 





THE ELECTRIC LIGHT. 
To THE Epiror oF ENGINEERING. 

Srr,—The difference between Dr. Thompson and myself 
appears to be materially reduced by his last etter. From the 
first we agreed that small electric lights were less economical 
than large ones. It was as to the reason of this fact that we 
differed. Dr. Thompson in his first letter sought an ex- 
planation in the distribution of resistances in the circuits 
applying Joule’s well-known law. I endeavoured to show 
by applying the same method to an analogous case that 
this would not account for the fact, and that its explana- 
tion must be oy a the sensibility of the eye to radiations 
between certain limits of wave length. In his last letter, 
Dr. Thompson makes efficient use of what I think the true 
theory of the matter, I therefore dismiss this part of the 
subject with one remark, that.‘‘ the corollary that the total 
light generated would be also the same, but divided over 
100 arcs,’’ was intended as an application of the method of 
Dr. Thompson’s first letter. Politeness forbade my con- 
cluding the h in the manner Euclid always wound 
up arguments of the same kind. 

There are two other points on which I wish to remark 
very briefly. First, I think it is a fact that when many 
lights are used they are nearly as often in series as in 
parallel circuit. Jablochkoff candles are often four or five 
in series. I am informed that Mr. Rapieff burns his lamps 
sometimes in series. The W: Farmer lamps are some- 
times —* series, at least so I was told. I have myself 
seen at Mr. Wilde’s works three lamps in series burning 
admirably. 

The other point is the reason why both with Siemens lamp 
and in the experiments of Messrs. m and Perry the 
resistance of the arc is so nearly equal to the resistance of 
the rest of the circuit. The effect of Dubosc’s and also of 
Siemens’ lamp is to keep the current approximately constant, 
and the adjustment of the lamp is ate so that the light is 
@ maximum, this is the case when the resistance of the lamp 
is equal to the resistance of the remainder wet ogg ad 


but the economy of power must not be sup 
@ maximum. The proof is so simple, that I need not trouble 
you with it. 


J. Hopkinson. 
4, Westminster Chambers, November 25, 1878. 








THE MARYBOROUGH AND GYMPIE 
RAILWAY. 

To THE EpIToR OF ENGINEERING. 
Sr1r,—Allow me to correct a misstatement that appeared 
in your issue of the 7th of June last relative to the probable 
cost of the Maryborough and Gympie Railway, the contract 
for the first section of which was recently let. You state 
that ‘‘ it is expected that this first part of the line, which 
has not such heavy work in it as the second section, 
= = cost less than 70001. per mile when all charges are 
included.”’ 

The actual facts are very different from this. The first 
section of 224 miles contains the only works of any 
magnitude upon the whole line between -y borough and 
Gympie (61 miles), including two large bridges estimated to 
cost 37,0000. and 55001. respectively, besides the terminal 
station, workshops, &c., at borough. The actual cost 
of this section, based upon the contract amount, and in- 
cluding rails and bridge ironwork, stations, and everything 
except land and rolling stock, will average 62791. per mile. 
The remaining portion of the line from Tiaro to Gympie, 
upon which the works are comparatively inexpensive, is 
estimated to cost about 44001. per. mile, so that the 
arenes cost for the whole line will be under 51002. per 
mile. 

I think it right to place you in possession of the actual 
figures, as the source from which you gained your informa- 
tion was evidently in error. 

Yours amen 1 
Heney O. Stanuey, M. Inst. C.E., 


Chief Engineer, Queensland Railways. 
Brisbane, Queensland, September 7, 1878. 





A New Tre.ernonn. — Mr. Sedlacek, of Prague, has 
recently constructed 4 Aa hone bbe ys ae ene has 

iven very good results. i speech and song is 
ste | Soave londer in this telephone than in Graham 
Bell’s instrument. Mr. k’s telephone requires the 
use of a battery, and for long distances the inventor pro- 
to reinforce the sound by “‘ telephonic relays,’’ 
which form a part of the new invention. A full description 
of this instrument must be, however, deferred until Mr. 
Sedlacek has taken out his patents. 


Tur ENGINgEERING Society, Krne’s Cottzcs.—On 
Friday, November 22, with Professor W. G. Adams, M.A., 
F.R.S., in the chair, Mr. E. Conder,! Jun., read a paper 
on ** Electric Light.’’ He first gave a short history of 
the early experiments with the light, and described the first 
regulators used. He then described the Jablochkoff candle, 
the Werdermann, Rapieff’s, and the Farmer - Wallace 
(Ladd) lights. He next ne ree org as to cost, an ac- 

8. 





count of the localities w he light is adopted, and a 
surmise to Edison’s proces a few ideas 
Professor 


Adams then made a few remarks on Mr. onder’ s paper, 








who have not acquired the experience considered necessary 


effect upon the consum of gas in large towns, as it will 
lead to a very general replacing of small steam engines 


and showed some interesting ge . A discussion 


by I then followed, and the 
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DRILLING MACHINES FOR BOILER WORK. 








Fig 15. 
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ON DRILLING MACHINES USED FOR zontal shafts E, and the vertical shafts F, from the driving 
BOILER WORK.* gear and main shaft G. By traversing the drill carriers D 

















By Mr. W. S. Haut, of Nuneaton. 
(Concluded from page 416.) 

Tux tools hitherto described have been such as are 
adapted for the preparation of the materials before being 
put ther in their final positions. The writer believes 
that Mr. Daniel Adamson was the first to advocate the 
drilling of boiler shells after the plates are put together in 

iti His hine for this purpose, which is too well 
known to practical boiler-makers to need any detailed 
description, consists (see Figs. 15 and 16) of a turntable 
connected with dividing gear, and carrying a standard 
with radial arms by which the boiler is supported, raised, 
and lowered. Around this are placed as many se te 
drilling machines as is found convenient, driven indepen- 
dently by belts from an arrangement of countershafts 
carried inan overhead frame supported by pillars. 

In a machine designed for the same purpose by Mr. 
William Allan the boiler is placed vertically on a baseplate 
surrounded by a circular slide-way carrying cross slides 
and pillars, on each of which is fitted a horizontal drill 
driven by a small steam engine directly attached, and sup- 
plied with steam by a flexible pipe. The drill and its engine 
are adjustable vertically, and can also be moved round the 
work as required. ’ " 

In another arrangement Mr. Allan carries the boiler on 
acentral turntable, around which are ‘he standards carry- 
ing the drill heads ; by means of a central bevel wheel and 
refiating shafts the whole of the drills are driven simul- 
taneonsly, clutches being provided to throw any one out of 

ear if n . Both in this machine, and in the one 
ast described, the feed motion is given by hand, and is not 
automatic. b 

In Mr. Kennedy's machine (see Fig. 17), which o tes 
from the inside of the boiler, a central pillar A, which is 
mounted on a turntable base B fitted with worm-turning 
gear, carries two bracket slides C adjustable vertically on 
the pi A. On these are the two drill carriers D, the 
spindles of which are driven by bevel gearing on the hori- 

* Paper read before the Institution of Mechanical Engi- 
neers, at Manchester. 








on the bracket slides C, which can be done either avtoma- 
tically or by hand, the drills are fed up to, or withdrawn 
from their work. 

Figs. 18 and 19 show Mr. John Dickinson’s boiler 
drilling and turning machine. He employs two drill 
standards, the bases of which can be traversed along 
horizontal guides, or beds, which are fixed at right 
angles to each other. The work to be drilled is fixed on 
a turntable, the pivot and carrying frame of which can 
be traversed along a third set of guides lying between 
the other two, and forming en angle of 45 deg. with each 
of them. Thus, by ~ oe the relative positions of the 
turntable and the drill standards (each of which carries 
two drills), either a large or a small boiler can be con- 
veniently operated on. Worm gear is provided for re- 
volving the turntable, either to divide the pitch of the 
holes, or when the machine is used for ee edges 
of flanged plates, or boring the large holes for flue tubes. 
Longitudinal seams may be drilled by laying the boiler 
horizontally on chocks a one of the beds, and 
traversing the drill standard from hole to hole. 

Mr. Jordan’s machine differs in many points from 
the above. He employs three drill standards traversin; 
on as many bedplates placed radially round a centra 
turntable. One of these bedplates is further capable 
of being slewed through an angle of 60 deg. By means 
of an ingenious but somewhat complicated system of 
gearing three standards are actuated simultaneously ; 
and the various motions of starting, stopping, and revers- 
ing the drills, mye ws be a up to their work (which is done 
by causing the stan s to travel forward bodily on their 
beds), raising and lowering the drill heads, and rotating 
the turntable for dividing the pitch of rivets, are all con- 
trolled from one point outside the machine. The drilling 
motion has a driving pulley, driven with an open strap, 
while by means of a strap on a quick-s pulley 
the whole motion of the gearing is reversed, and the drills 
rapidly withdrawn when required. 

e heavy first cost of the machines above described is a 
serious hindrance to their general introduction, especially 
in the small establishments where so large a proportion of 
our boilers are made. It is hopeless to expect that a manu- 
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DRILLING MACHINES FOR BOILER WORK. 
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facturer will fling aside his punching machine 


and turn his whole attention to drilling, if at 
the outset he is met by the necessity of a heavy 
outlay for machinery and shop room, which can 
scarcely be remunerative where drilled work is 
only occasionally required and grudgingly re- 
paid. The machine shown in Figs. 20 to 22, 
was designed by the writer to meet this objec- 
tion. Its cost is comparatively small, and when 
not required it can be easily stowed away. The 
boiler to be operated on forms itself the frame 
of the machine. It is laid horizontally and may 
for convenience be supported on rollers. AA is 
a shaft witha keyway cut in it from end toend, 
and supported centrally in the boiler by bearings 
BB. These are braced to the shell by three 
radiating struts, provided at their ends with 
setting-up screws having pointed heads. The 
shaft A A is driven by a strap on the pulley C, 
and is kept constantly revolving. On it is the 
drill frame D, which can be slid along the 
shaft to any required position, and there fixed 
by the collar and set-screw Q and clip R, while 
it is free to revolve around it so as to command 
any hole in a circular seam. When the drill 
is in the desired position the pointed screw in 
the strut S is set up against the opposite side of 
the boiler, thus relieving the shaft from all pres- 
sure due tothe drill. The drill spindle is driven 
by the bevel wheels F G, the latter of which 
runs loose on the shaft and is driven by the 
cone-clutch H, which is putin gear by the hand- 
wheel J. The feed motion is given by a screw 
inside the spindle E, which may be revolved in 
either direction by the mitre wheels K MN 
and the double-ended clutch L, which is put 
in gear with either M or N by thelever O and hand-wheel 
P. When M only is in gear the drill is rapidly advanced to its 
work ; when M and G (which has one tooth less than F 

are in gear, a slow differential feed is given ; and wi 

and G are in gear the drill is almost instantaneously with- 
drawn from the hole. About 20 holes per hour may be 
drilled with this machine, and two or more drills may be 
fixed at different points of the same shaft A. For drilling 
the longitudinal seams the collar and set-screw Q are 
loosed, and to bring the drill fairly perpendicular to its 
work the shaft A may be fixed slightly out of centre with 
the boiler shell. By a slight modification two, three, or 
four drills may be arran in one frame, so as to neutralise 
each other’s thrust, and in this case the strut S may be dis- 
pensed with. 

After the boiler shell is finished and rivetted up, it is 
often found necessary to drill holes in it for the various 
mountings, which is usually done by hand. Much i — 
has been displayed in the invention and perfecting of hand- 
drilling machines of all descriptions, including various 
modifications of the ratchet brace; but time will not 
permit even a cursory inquiry into this branch of the 
subject. There is, however, an intermediate class, which 
may be termed portable power machines, to which brief re- 
ference — be made. 

Mr. A. B. Brown’s portable steam drill is driven by a 
small oscillating engine with cylinder 4in. in diameter and 
4in. stroke. The feed motion is automatic, by means of 
differential bevel gear. When this is disconnected the drill 
withdraws itself, and by reversing the ies the drill can 
be bee brought down upon its work. With 40Ib. steam 
it drill holes up to 1} in. in diameter. 

Thorne’s portable drilling machine may be described as a 
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ial drill adjustable in yong eeneshostl direction. It 
can be adj in height by drawing the post out of the 
socket, and radially ——— and handle in the arm, which 
swung round the pillar as a centre. The spindle 
frame swings in a ball and socket joint to any angle up to 
30 deg. ; and the whole machine can be drawn out of the 
through the horizontal hole, for 
drilling in a direction el with the base. The feed 
motion is self-acting and variable. It is driven by a hemp 
ing through the centre of a hollow stud, thus 
enabling the power to be taken off in any direction, while a 
ighted ‘‘ idler’’ keeps the cord tight. 

e ‘‘Stow” flexible shaft offers another convenient 
method of driving a drill when fixed in any required posi- 
tion. It consists of a series. of coils of steel wire wound 
hard upon each other, each alternate layer ing in an 
hg direction. About 14in. at each end is zed 

id, and to these solid ends the fittings are attached, the 
one to receive the revolving tools, the other to receive the 
power froma pulley mounted uponit. The shaft is inclosed 
in a case, formed of a single coil of iron wire covered with 
leather or other flexible material. The driving pulle 
receives motion by a hemp rope from a counters 
overhead, guide or transfer s being used where 
corners have to be turned. drill can, when re- 

uired, be a by a stop clutch fitted at the tool end of 
the shaft. the use of different sizes of shafts and 
drill » holes can illed from 4%, in. to 2 in. in dia- 
With the view of comparing the efficiency of the machines 


above described, it be convenient to consider their 
application to a boiler of ordinary ction, such, for 





constru: 
example, as that described by Mr. L. E. Fletcher in the 








Freese of this aye fon ae It . 
requen su + those who have no 
inetined Yate e subject that the increase of 
cost incurred by drilling instead of punching 
is very considerable. But where the best ma- 
chines and methods of dealing with the work are 
adopted, this increase will probably not exceed 
5or 6 per cent. of the total cost of the boiler, or 
say from 211. to 261. extra in the case of the 

boiler above referred to. 

Considerable difference of opinion exists 
among boiler makers as to the most advan- 
tageous and best mode of drilling. While 
some uncompromisingly assert that every hole 
should be ed after the plates are bent and 
placed together, others prefer to do the whole, 
or a large portion of the work by the multiple 
drill, before the plates are bent. With proper 
care and suitable appliances the latter may, in 
the writer’s opinion, be done with quite sufficient 
accuracy ; but on the other hand a slight error 
in the position of a hole is of little or no conse- 
quence when both plates are drilled through 
simultaneously. Taking everything into con- 
sideration, an intermediate course is probably 
the best, viz., to employ the multiple drill for 
the longitudinal seams before the plates are 
bent, and to drill the circular seams afterwards 
in place. Inthe shell of the boiler above referred 
to there are 27 plates about 7 ft. 9 in. long by 
8 ft. 2 in. wide, those in the outer rings being 
slightly longer. There are about 800 rivets in 
the longitudinal double-rivetted seams, and 
about 1200 rivets in the circular single-rivetted 
seams. One of Buckton’s machines with 15 

oe Figs. 3 and 4), fitted with a travers- 
ing table, would drill the former set of holes in from 9 to 10 
hours, and the latter in 13 or 14 hours. This machine 
would be improved by being fitted with an adjustment for 
accurately spacing the drills ; and the feed motion, though 
ingenious, is not so simple as in Hutchinson’s machine 
(see Figs. 1 and 2). 

In considering the relative ‘‘ duty’’ Bagge by the 
various shell drilling machines (Kenn y's, Dickinson’s, 
Jordan’s, and the writer’s) as above described, and making 
due allowance for shifting the work and changing the 
drill when required, it will probably be very nearly correct 
to assume that : 

(a) One drill worked by one man will drill 20 holes per 


hour. 
“ (b) Two drills worked by one man will drill 30 holes per 
our. zs 
(¢ Three drills worked by one man will drill 36 holes 
per hour. 


According to this scale : 

Kennedy's machine (see Fig. 20) if worked by one man 
would drill the holes for the 1200 rivets in the circular 
seams in 40 hours, at a cost (for wages at 7d. per hour) of 
7, wor! by two men, in 30 hours, at a cost 


of 35s. 

Dickenson’s machine (see Figs. }21 and 22), with two 
drills worked by two men, in hours, at a cost of 35s. 
va os drills worked by two men, in 20 hours, at a cost 
0 . 4d. 

Jordan’s machine (see . 23 and 24), with three 
drills worked by one man, in hours, ata cost of 19s. 6d. 

The writer’s machine (see Figs. 25 and 26), with four 
drills driven off one main shaft, worked by four men, in 15 
hours, at a cost of 35s. With two drills worked by two men, 
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iu 30 hours, at a cost 35s. With four drills worked by two 
men, in 20 hours, at a cost of 23s. 4d. With two drills 
worked by one man, in 40 hours, at a cost of 238. 4d. 

These prices are, of course, exclusive of everything except 
the bare wages for 1 7 : 

Kennedy’s machine, and the writer’s, both being worked 
from the inside, are able to drill the holes through the base 
of the dome and the manhole seating, which machines 
worked from the outside could not conveniently do. 

The writer’s machine will go into a boiler as small as 
3 ft. in diameter, and is co: uently applicable to portable 
and locomotive boilers ; and by using longer drills, or 
sockets, to a boiler of any size. For larger boilers it is by 
preference made of rather stouter proportions than the one 
shown. 

In Dickenson’s machine a difficulty has been found in 
working two drills simultaneously on one standard, though 
there appears no reason why this should not be overcome. 
From the position of the standards, they are well out of 
the way while work is being fixed or removed; and the 
table can be used for turning or boring, while one standard 
is occupied in drilling longitudinal seams. 

Jordan’s machine is open to the objection that the 
operator can, at the most, see only two out of the three 
drills which are simultaneously at work. It is moreover 
rather too delicate for the rough treatment likely to be met 
with in a boiler shop. It is also necessary that all the drills 
should be of the same length, as no means of adjustment is 
provided. . : ». 

The same remarks apply to his machine for drilling the 
holes in flanged flues (see Figs. 11 and 12, 415 
ante), though great ingenuity is a in its design. 
By its use the holes in the flanged flues of the boiler 
before referred to (nearly 2000 in number) could pro- 
bably be drilled in 22 hours. Buckton’s machine (see 
Figs. 8, 9, and 10, page 414 ante) could do the same 
work in 33 hours. Though not adapted, like Jordan’s, 
for turning up the edges of the flanges, it has the advantage 
of being adjustable to the are of any circle, however large. 

The bee holes in the boiler ends for the flue tubes may 
be cut out by the sweep tool shown in Fi 14 and 15, 
or by Dickenson’s machine, Figs. 18 and 19, when used as 
a horizontal lathe ; the time required, inclusive of fixing 
the work on the faceplate, being about one hour per hole. 
The time required for putting on a boiler end and turning 
the flange is about 2} hours. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market opened 
with continued dulness last Thursday, and there was a 
further smart decline in prices, at one time quotations being 
as low as 42s. 7d., a fall of 3d. There was a slight reaction in 
the afternoon, caused mainly by the announcement of a 
reduction in the Bank rate, when prices recovered to 42s. 9d. 
cash, but the market closed less firm. On Friday morn- 
ing the market opened dull, but subsequently improved 
slightly, closing 4d. advance over the closing quotation of 
the previous day and 6d. over the es on the’previous 
Friday. Business was done in the morning at 42s. 8d. to 
42s. 10)d. cash and at 42s. 9d. to 42s. 11d. one month, 
sellers at the close asking the higher prices and buyers 
offering 1d. per ton less. the afternoon from 42s. 10d. 
to 42s. 9}d. cash and 42s. 10jd. one month were paid, the 
market closing with sellers at 42s. 9}d. cash, and 42s. 11d. 
one month. Monday’s market was very dull, and the 
heaviest drop in prices since the stoppage of the City of 
Glasgow Bank was submitted to. Business started in the 
forenoon at 42s. 8d., a fall of 14d. per ton, and there was a 
steady decline to 42s. 4d., ay a loss of 54d. per ton— 
prices thus being reduced to 6d. lower than they were 
during the panic at the stoppage of the bank at the be- 
ginning of October. The market was exceedingly dull at 
the opening yesterday, and holders had to submit to a 
further reduction of ld. per ton, as low as 42s. 3d. being 
accepted. A better feeling set in, and prices gradually be- 
came firmer, and improved to 42s, 44d., or about $d. over the 
previous day’s closing ge During the forenoon to- 
day 42s. Pref and 42s, 5d. cash and . 6d. one month 
were paid, and there was an improvement to 42s. 5}d. 
and 42s. 7}d. cash and one month respectively. The after- 
noon market was steady, and prices improved to a slight 
extent. The depression that now prevails in the pig-iron 
market is so very marked as to have been = unequalled 
at any time during the last thirty years. ether or not 
prices are still to go any lower is very difficult to say ; 
there are certainly some persons who think it likely that 
lower prices will yet be reached, bunt the royalties exacted 
by the owners of the mineral fields must reduced in 
order to assist in lessening the losses now being ex- 
perienced by the ironmasters. Another blast furnace has 
been relighted at Shotts Iron Works, thus bringing up the 
number in actual operations to 88, the same as at this 
time last year. Last week’s shi ts amounted to 6693 
tons, as against 7596 tons in the cerresponding week of 





last year—the decrease for the yea. being 53,015 tons. | f 


Up till last Friday evening the stock of pig iron with 
Messrs. Connal and Co. amounted to 199,588 tons, show- 
jng @ decrease of 120 tons over the week. 


The Hamburg-American Steamship Company.—In con- 
nexion with the fatal collision received by the Clyde-built 
steamship Pomerania on Monday night, the followi 
particulars regarding the company to which the ill-fa' 
vessel bel: may be of interest. The Hamburg- 
American 8S hip Company was the first of the two 
extensive Transatlantic steam-shipping rations of 
Germany. It was started in 1855 to meet increasing 
emigration from Germany to the United States. For their 
first ship the directors came to the Clyde, and Messrs. Caird 
and Co., of Greenock, secured the contract. Their pioneer 
steamer, the Hamonia, launched in 1855, was tons 
gross —then co avery large size. A second steamer 


was launched in the following year, and a third and fourth 
in 1857, all by Messrs. Caird. From that time until 1874 
additions were made to the fleet almost yearly, and in the 
latter year Messrs. Caird, who had built their entire fleet, 
launched the twentieth and twenty-first steamers for them, 
the last, the Suevia, being 3500 tons gross register. The com- 
y had also during that time increased their enterprise, 
ving in 1870 three Transatlantic services from Hamburg— 
viz., one to New York, another to New Orleans, and a 
third to the West Indies and Colon. In 1873 a second 
steamship fleet was started between Hamburg and New 
York, named the Eagle Line, with seven large screw steam- 
ships, each of nearly the same tonnage as the Suevia, and 
this company was three years ago amalgamated with the 
Hamburg-American Company. The Pomerania was the 
eighteenth of the fleet built by Messrs. Caird and Co. 
This company has met with comparatively few losses by 
shipwreck during the twenty-three years of its existence, 
ot out of eight of its earliest vessels five are still afloat, 
but are in the possession of other owners. 





NOTES FRUM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Electric Light.—The attention of the large manu- 
facturers of Sheffield has been drawn to the value which 
attaches itself to the introduction of the electric light. 
The great obstacle against its employment was the 
** power” required to produce it. In Sheffieldand district, 
however, the mills are are of exceptional magnitude, and 
from the nature of the work carried on are mostly on the 
ground floor, and thus are more easily lighted. Another 
point is that on account of the heavy nature of the machi- 
nery there is generally 10 or 20 horse power unemployed in 
the engines. Steam is ina + measure generated in 
boilers, from the waste heat which passes from the furnaces, 
and the amount of steam which is seen “‘ blowing off’’ 
shows clearly the waste of much power, which at present 
cannot be utilised. This it is found may be used for the 
nay of the electric current necessary to the light. 
essrs. Cammell and Wilson, of Dronfield, have pioneered 
the use of the light here for commercial purposes, and have 
now illuminated their vast works with it to the great satis- 
faction of the workmen and themselves. Under the con- 
ditions above mentioned it is thought that Sheffield will 
profit toa great extent by the new invention, both on 
grounds of economy and efficiency. 


Ventilation o Large Buildings.—In almost every one 
of the large which have been erected in this country 
the great deficiency has been in the matter of ventilation. 
Either one part of the audience has been exposed to a series 
of draughts whilst the other part are gasping for air, or 
there have been irregular degrees of heat throughout the 
room. A visit to Leeds might be of use to some of our 
architects and managers of large halls. A committee in 
Leeds has the management of the Great Victoria Hall 
there, and it is announced of it that it ‘“‘ has taken measures 
in the matter of ventilation and the prevention of draughts 
which will prove a satisfactory improvement.’ 
measures taken by the Leeds committee might form an in- 
teresting study for a certain section of civil engineers. 


Improvements at Goole.—The Local Board at Goole has 
decided to adopt some scheme for the general drainage of 
the borough, and has ordered that a plan for the i 
out of the same should be pre by the borough sur- 
veyor or an engi . Thee eer in preparing the plans 
has, however, been reminded that he must have regard to 
the Board’s determination to have a good water supply for 
the town, and it is confidently believed that the Local 
Government Board will support them in this determination. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on he | at Middlesbrough was smaller than it was last 
week, and business was inly worse t we have ever 
known it. Messrs. Connal and Co. reported their stock of 
Cleveland iron at 65,200 tons, and their Glasgow stores at 
199,413 tons. Their Middlesbrough f.o.b. warrants were 

uoted at 36s. 9d. per ton for No. 3, but during the week 
ere had been several transactions at prices ey 
lower, although the actual quotations did not transpire. 
The fact is, that sellers of pig iron yesterday 
offered No. 3 at 36s. per ton net cash, immediate delivery. 
and there were no buyers. It was reported that there had 
been one or two transactions on ’Change as low as 35s. 9d. 
ton. Pig makers themselves believe that prices will be 
ower yet, and some are of opinion that before the 
expiration of this year No. 3 Cleveland pig will be sold at 
as low a as 34s. per ton. Should this unpleasant 
prediction prove to be correct, some of the blast 
will inly be blown out. It would only be possible to 
make and sell No. 3 Cleveland pig iron at 34s. per tonif a blast 
‘urnace owner id commence business with large capital 
and bay all his materials at the present low figure. He 
would not be able to produce iron at the price named if 
he had to take over any contracts for ironstone, coke, or 
limestone made some time ago. 

The Cleveland Ironstone Miners.—This afternoon a 
meeting of the Cleveland Mineowners’ Association was 
held at Middlesbrough. A deputation from the miners 
attended and explained the views of the men with regard 
to the proposed reduction of 10 per cent. in wages. After 
some remarks the following resoluti by the 
Mineowners’ 


ion was passed 
Association : ‘‘ Without departing sa ey As 


from the opinion stated in their minute of the 19th 

the mineowners have given the statements and strong 
appeal of the deputation of the miners their most carnest 
consideration. ie owners ise the importance of a 





recognise 
prompt settlement by agreement. Mr. Toyn and his col. 


The | The first shots were fired 





1 being prepared on the part of the men to assent 
m= a farther delay to a reduction of one halfpenny per 
ton and a reduction of 5 per cent. in other prices and rates, 
the mineowners consent to limit their claim to the amount 
conceded by the men; this reduction to take effect from 
December 14th.”’ 


The Finished Iron Trade.—There is still very great 
difficulty in obtaining orders, and prices are exceedingly 
low. Tentestouen are glad to get orders at almost any 
figure for the sake of keeping their plant in operation and 
their men together. Wath regard to the arbitration pro- 
ceedings which is to settle the wages of the ironworkers 
of the North of England, nothing farther has been done. 
Messrs. Edward Williams and Lloyd Jones will, it is 
expected, meet in London this week and fix a an 
umpire. As soon as they have done so no time will be lost 
in holding the court. 


The Coal and Coke Trades.—The coal and coke trades 
are as dull as they possibly can be. 


The Cleveland Institution of Engineers.—The annual 
dinner of this institution was held at Middlesbrough on 
Monday night, under the presidency of Mr. John Gijers. 
Mr. E. Windsor Richards and other gentlemen, while 
lamenting the depressed condition of the iron trade, spoke 
hopefully of the efforts which were being made to eliminate 
the phosphorus from Cleveland pig. 


NOTES FROM THE SOUTH-WEST. 

The Severn Bridge—The works in connexion with the 
Severn Bridge are proceeding satisfactorily. It is con- 
fidently expected that the bridge will be completed by 
——— ee unless unforeseen circumstances delay the 
work, 


The Tamar.—The Tamar troopship has been taken into 
Keyham basin, in order that defects in her machinery may 
be examined and made good. In August the chief engineer 
discovered flaws in the main crankshaft, and a new one will 
be required. 

Bristol Tramways.—Negotiations between the directors 
of the Bristol Tramways Company and the committee of 
the Bristol Sanitary Authority, have broken down upon a 
question of principle. The Sanitary Committee, it appears, 
make it a condition of sanctioning some proposed tramway 
extensions that the company should purchase the Redland 
branch, which belongs to the Corporation, and is rented by 
the company upon increasing rents, the lease being termi- 
nable should the line be bought. The company do not 
object to hase the. branch upon what they 
consider fair terms, and it is here that a hitch has 
occurred. 


The Rhondda Valley.—The celebrated four-feet seam 
has been struck in a new colliery at Gelly, Rhondda Valley. 


The Whitehead Torpedo.—Some trials have recently 
been carried out at Portsmouth to ascertain the effect of a 
shot striking the air chamber of a Whitehead torpedo. 
from a rifle, but beyond slightly 
indenting the to: ono damage was done. The Gatling 

was then used at a range of from 100 to 200 yards, but 
it did little more injury than the rifle. It was then fired at 
— blank range, when a shot penetrated the chamber, 
etting the confined air, which was at a pressure of 1000 lb. 
per square inch, escape harmlessly. 











RaItways IN Bonemra.—In 1878 there were 2378 miles 
of railways in Bohemia. This is at a proportion of 47} miles 
to 100,000 inhabitants, or one mile to 2105 inhabitants. 
The cost of one mile of railway amounts to about 21,2001. 


Tae Exxctric Ligut.—The first application of the 
electric light to purposes directly conn with the public 
service in the City of London now been made by the 
Corporation, the scene of its utilisation being the fish 
ry at Billingsga‘ ~ plew Ld of the lights, ~ 
of the arrangements for ucing them, was given last 
Monday eve’ , after which the market was thrown open 
- the —. Pe the = under the market - ange] 

e engine for magneto-electric machines, an 
the machines Pri oy The yo is of the well-known 


Robey fixed type. kage = two ¢ ers, each 10}in. in 
diameter, with 14in. stroke, ma 125 revolutions 
minute, and - steam. The light-producing 
power consists of two Gramme machines, one producing a 
continuous current, and which is connected by a pair of 
wires with the second machine. This second is a Gramme 
alternating machine, which is excited by the first machine, 
and is capable of supplying light to twenty Jablochkoft 
candles. At B e it is supplying four circuits 
with four lights on circuit, but is equal to supplyi 
five lights on each of four circuits. From this me td 
sixteen wires are led away to the same number of lamps, 
which are distributed over the market. Of these a 
nine are placed about equidistant from each other in the 
body of the fish market, two in the upper or dry fish 
market, two in front of the market Ssdlag the itver, two in 
front in Thames-street, and one on the eee, 





p without replacement ofcandles. As 
each candle burns down a fresh one is switched into its 
place by means of a commutator, one of which is 

with each lamp. The results of the experiments showed 
that the electric light as arranged is quite so efficient 
as the gas lighting, which is very extensively carried out. 
‘ected, a 
Th its have been a for th Serpentis te 

e ve made for the nD 

the Sociste Générale d’Electricité de Paris the super- 
intendence of M. Berly, their angrante, the contractors for 
the work being Messrs. Wells Co., of Shoreditch. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

WE observe with pleasure that evidence is not 
wanting of an approaching and, we trust, satisfactory 
settlement of the difficulty which has for so long 
formed an active cause for discussion and disseusion 
in the Institution of Civil Engineers. At the 
special meeting to be held on the 2nd of December 
next, the Council will bring before the members for 
approval and confirmation, the Bye-Laws as altered 
to conform with the actual condition of things 
announced at the last special meeting held on 
the 3rd inst., and already commented upon in our 
columns. 

The Institution circular of the 25th of October 
last, made to the members the first official announce- 
ment that the Associates had up to that date been 
deprived of rights to which they had been always 
entitled under the Charter, and that they in common 
with the Members enjoyed the full rights and privi 
leges of the body Corporate, It will be remembered 
that we pointed out this fact about two years ago, 
but until recently no action has been taken in the 
matter. That the present Council have done so at 
last, thus rendering tardy justice to the Associates, 
isa matter for much congratulation, not only to that 
class, but in the interests and welfare of the Institu- 
tion itself, since much trouble and no little scandal 
has been saved thereby. The last special meeting 
was a very important one, much progress towards a 
definite settlement having resulted from it. First, 
the Associates used (not abused, as has been alleged) 
their corporate privileges for the first time, of right, 
and not by favour. Second, the Council learned de- 
finitively that they must abandon the impolitic scheme 
of creating a race of superior beings, so far as con- 
cerned the Institution; and, third, they received the 
wishes of the meeting that the Bye-Laws should 
be modified to make them legal and in harmony with 
the present established practices of the Institution. 





These wishes the Council have been acting upon, 
and the result of their labour will be submi to 
the Special Meeting next week. For the convenience 
of Members we may review the altered Bye-Laws, 
and offer what remarks they may suggest. 

As we pointed out in a recent article, the irre- 
ular practice established by previous Councils, has 

for its disagreeable but necessary consequence, the 
introduction of a flaw in the fabric of 
tution. Associates, originally regarded by the Charter 
as forming an attached and non-professional class, 
have been taken since many years within the limits of 
the Institution, as it was found of course impossible 
to consign engineers either not fit, or not considered 
fit for Membership, to a class outside the Institu- 
tion, and it was not found convenient to form 
a body of attached non-professional Associates as 
well. Thus engineers and those not engineers, 
persons not qualified for Membership, cad day 
fully qualified, were brought into the Institution, to 
swell the ranks of the Associates. As a necessary 
consequence of this irregular proceeding, the class 
became in course of time very large, but, so long 
as it was ignorant of its constitutional rights, 
it was quite harmless. Aware doubtless of the 
power it really possessed, and anxious to neutralise 
it, the Council at first proposed to effect this 
object by dividing the Associate class into two 
parts, professional and non-professional. This fail- 
ing, they began at the other end, and attempted to 
lower the position of Members, by sweeping into 
that class engineers at present Associates, but 
creating a higher rank for the elect, and thus 
effecting the same result by a different means. 
Well-intentioned as these proposals may have been, 
they, as we have consistently pointed out, were open 
to very grave and manifold objections, and were 
ultimately abandoned. Thus there remained nothing, 
but to frankly admit the false position in which 
the non-professional Associates Rad been placed, 
and to allow them to remain where they are, but 
not to perpetuate the error. For many years to 
come, then, the non-professional Associates now in 
the Institution must continue as Corporate Mem- 
bers, and, as we said above, exist as a perpetual 
flaw in the Constitution, 

According to the proposed amendments in thé 
Bye - Laws, ‘‘ The Institution shall consist of 
Members, of such Associates as are hereinafter de- 
clared to be entitled to the privileges of Corpo- 
rate Membership, and of Honorary Montides. All 
such Members, Associates, and Honorary Members 
may hereinafter be referred to as Corporate Mem- 
bers. The Institution may also have attached to it 
Associates who are not entitled to the privileges of 
Corporate Membership and Students.” [Section IL, 
Clause 1.] By this clause one of the great sub- 
stantial difficulties is disposed of in the best possible 
manner. The Institution will consist in future of 
Corporate Members, divided into two active classes, 
the inferior one of which contains the mixture of 
professional and non-professional members. The 
attached Associate class will in the future be made 
to conform strictly to the original idea of the 
Charter. 

The Member class is to remain as at present, and 
ualifications for election are to be unaltered. 
(hese qualifications are, as we have always main- 

tained, sufficient, but the clause has to be fairly ad- 
ministered. 

‘* Associates shall be divided into those who are, 
and those who are not entitled to the privileges 
of Corporate Membership.” 

‘* Associates entitled to the privileges of Corpo- 
rate Membership, shall comprise every person who 
at the date of passing these Bye-Laws is on the 
Register as an Associate, and every person here- 
after elected or transferred into the class of Asso- 
ciates, entitled to the privileges of Corporate 
Membership.” 

‘Every candidate for election into the class of 
Associates entitled to the privilege of Corporate 
Membership shall be more than twenty-five years 
old, shall have been regularly adaaited: as a Civil 
Engineer, and be actually engaged in the design 
or the construction of such works as are comprised 
within the profession of a Civil Engineer as defined 
by the Charter,” 

‘* Candidates for election tothe class of Associates, 
not entitled to the privileges of Corporate Member- 
ship, shall be persons of more than twenty-five years 
of age, who are not Civil Engineers by profession, 
but whose pursuits constitute branches of engineer- 
ing, or who by their connexion with Science or the 
Arts, or otherwise, are qualified to concur with Civil 


e Consti- |, 


Engineers in the advancement of professional know- 
ledge.” [Section II., Clause 2, Pars. 8, 4, and 5]. 

These paragraphs provide fairly enough for those 
engineers hovering near the heaven of Membership, 
as well as for those who will perforce always occupy 
inferior positions, and here again we think there is 
nothing to criticise and little to amend, The clauses 
are good clauses, provided they be well administered, 

Section III. of the Bye-Laws deals with the elec- 
tion, transfer, and expulsion of Corporate Members, 
and only such alterations are made in it as have 
been rendered necessary by the newly recognised 
position of the Corporate Associates, and the form- 
ation of the new associated class. In this section 
there appears to us room for several important 
alterations. At present it is prescribed that an 
applicant for admission into the Institution, shall 

e his application onthe Form A provided by the 
secretary. Now this Form does not in any way 
specify whether the applicant desires to become a 
enber or an Associate. Where the qualifications 
of a would-be Member, or of a would-be Associate 
are so clearly laid down in the co aero it appears 
highly unreasonable that the rank desired by the ap- 
plicant should not be stated on the Form, instead of 
its being left to the discretion of an irresponsible 
Council to decide. We believe that the abuse of this 
power has led to most of the existing complications, 
and is one of the weak parts in the Constitution of 
the Institution. Through its means hundreds of 
engineers fitted for Membership have been relegated 
to the Associate class, and though for some time to 
come it is probable that the Council, under the in- 
fluenve of wholesome experience, will act with 
more circumspection, there is no guarantee that 
this power, if it remains in their hands, will not be 
abused again at some future time. There ought to 
be, therefore, a separate form printed for proposed 
Members, Associates, and Attached Associates, and 
such a method would we feel sure do much to obtain 
a careful and just action on the part of the Council 
than even the knowledge, that the great Associate 
majority they have unwisely and unfairly created, 
may at any time vote them out of office and re- 
organise the Constitution from begining to end. 

e consider that there is a necessity for an 
alteration in the clause regarding transfers, which 
recites that the Council * may, 4 they think 
jit, make the proposed transfer,” Investing the 
Council with the right of deciding whether the 
candidate for transfer shall or shall not be trans- 
ferred, not on grounds of efficiency but purely 
on personal judgment, is,’,we think, open to grave 
objections. e think that any Associate who 
in the first place was relegated wrongly to that 
class, or who has since his election qualified himself 
for admission to the Member class, should be 
entitled either to claim admission as a matter ‘of 
right, or to an —— of the reasons of the 
Council’s refusal, To permit the Council to act “as 
they think fit” is investing them, as events have 
shown in the past, with too large and too dangerous 
a power. It will be observed that this proviso is 
independent of qualifications, and it appears to us 
that in justice to the applicant and to his ten sup- 
porters, the Council if they refuse, should if called 
upon, afford an explanation of their refusal. 

This clause is, in fact, one of the most difficult to 
adjust satisfactorily. If it were possible to feel 
certain that the Council would in every instance 
impartially administer the Bye-Law, and transfer 
all qualified applicants, the power thus afforded 
them would be doubtless cheerfully given. But to 
speak plainly, the Councils of the past have grie- 
vously abused this privilege, and it cannot be won- 
dered at, if members will hesitate in entrusting them 
in the future with a power they have misused 
hitherto to the prejudice of the Institution, As we 
take it, this power is sought by the Council, osten- 
sibly to object to transfers on moral grounds. Butifa 
person is morally unfit to be a Member, he is equally 
unfit for the Institution altogether. It is scarcely 
complimentary to the Associates to imply the 
existence amongst them of a lower standard of 
morality than is requisite to insure Membership. It 
would be simpler and more just for the Council to 
regard themselves as professional and not as moral 

udges, 

e now on to Section V., referring to the 
election of Council and_officers. In this section no 
alteration of any importance has been made in the 
existing Bye-Laws, but we trust to see that some 
very important resolutions will be proposed at the 
forthcoming meeting, and that these may be carried, 





With regard to the biennial term of Presidentship, 


























438 


ENGINEERING. 


[Nov. 29, 1878. 





Mr. Bateman himself at the last special meeting ex- 
pressed an opinion which met with very genera 
approval, that the President should hold office for 
one year only, and not be e oY for re-election. 
For a long time it has been felt that this change 
would be a beneficial one, and give a chance 
to more Members of Council to a the highest 
ition the Institution offers. r. Bateman 
oo proposed this change will doubtless be 
only too glad of the opportunity of inaugurating 
a good reform by retiring, after his year of office ; 
this is fairly to be expected. Next as regards the 
election of Council. The yearly change of Presi- 
dent will leave only one vacancy annually, which, 
though better than at present, is not enough. We 
have always maintained that a considerable number 
of vacancies must be made in the Council each year, 
and that retiring members should not be eligible for 
re-election for the following year. What is required 
then is a new clause in the Bye-Laws, Section V., 
roviding for the annual retirement of three or four 
bens of Council, whose names would be ex- 
cluded therefore from the House List. This need 
not interfere with the claims which some of the 
elder Members of Council have, so to speak, earned, 
by their long services to the Institution, to occupy 
the President's chair. This would provide for the 
return of a fair proportion of new men every year, 
and in order to insure smooth working, a clause 
in the Bye-Laws should be introduced by which 
the nominations might be made by the Institu- 
tion as wellas by the Council. We have already 
referred to this, and pointed out that the most conve- 
nient mode of procedure would be to place on the 
House List any Member whose name should be sent 
in to the Secretary, a reasonable time before the 
annual general meeting, supported by a certain num- 
ber of members’ signatures. Provision would have to 
be made in case the nominees of the Council and 
those of the Institution collectively should exceed the 
limiting number provided for in Clause 2, Section V., 
since it would obviously be very easy for the Council 
on the one hand, or the Institution on the other to 
fill the list, to the exclusion of one or other set 
of nominees, Probably the fairest way of dealing 
with the point would be to provide that the Institu- 
tion should not have the power of placing on the 
House List more than half the nominations. At 
present the course pursued is obviously an unfair 
one, since in the first place the Council have in their 
power to fill the House List with the names of their 
own friends, or if outsiders are thrown in, there is 
not the slightest chance of their being returned, 
since there can be no useful coalition for election pur- 
oses among the Members. ‘There is every reason to 
hone that a resolution embodying some such scheme 
as the foregoing will be put at the ensuing meeting, 
since it was suggested at the last special meeting on 
the 5th of November. 

Thereis little more to suggest in connexion with 
the new Bye-Laws. In the first circular of the 
Secretary (October 25) we tind the following 
paagraph: ** According to Bye-Laws passed forty- 
one years ago, and still in force, only those per- 
sons living within ten miles of the General Post 
Office are defined to be Residents, and are directed 
to be summoned to attend special general meet- 
ings. Now it has been determined to recommend 
that the area for Residents shall be extended 
to the United Kingdom, and that the annual con- 
tributions shall be adjusted accordingly.” The 
existing regulations as to resident and non-resi- 
dent members are of course unfitted to present 
circumstances, and the change indicated has long 
been wanted. On reference to the amended Bye- 
Laws, however, we find that Clause 1, Section 
VL., stands unaltered. We suppose this point has 
escaped the Council in the presence of more im- 
portant matters. 

With regard to the increased admission tax pro- 
posed to be levicd on Associates, we doubt whether 
the Council do wisely in making the suggestion; at 
all events, the removal of the distinction between 
resident and non-resident Members would add con- 
siderably to the funds of the Institution. 

We believe that we have called attention to all 
the important heads of the proposed alterations, and 
we trust that we have made clear our various sug- 
gestions upon them, We may summarise the dif- 
ferent points which we think should occupy the 
careful attention of members previous to and during 
the coming meeting, points which do not seem to 
be satisfactorily treated in the altered Bye-Laws. 

]. Form A of application for admission into the 
Institution should be done away with, and three new 





Forms substituted; for Members; for Associates 


|| with Corporate rights ; and for Attached Associates. 


2. The transfer of qualified Associates to the 
Class of Member should be rather a matter of right, 
than dependent merely on the unquestioned will of 
the Council. 

3. The President of the Institution should hold 
office during one year only, and should not be eligible 
for re-election the following year. 

4. At least three of the Members of Council 
should retire annually to make room for fresh 
Members, so as to maintain au active circulation in 
the Council. 

5. Any Member supported by the signatures of a 
certain number of members should be eligible for 
nomination to the Council, and his name, if sent in 
so supported, to the Secretary, a reasonable time 
before the Annual General Meeting, should be 
placed on the House List. 

6. The term Resident Member should apply to 
all members living in the United Kingdom. 

7. The proposed increase in admission fees should 
be accepted only after careful consideration, 

We believe that members are now fully equal to 
protect their own interests, and to uphold the dignity 
of the Institution. This was not the case two years 
ago, when the greatest apathy prevailed, and good 
fortune rather than combined action prevented an 
unwise measure from being d. There is no 
fear, therefore, of any revolutionary movement, 
any more than there is danger of a relapse into the 
old condition of things. But Members will regard 
jealously the result of applications for admission into 
the Institution, and it will be hardly possible in the 
future for men qualified as Members to be per- 
sistently putin the Associate class. For the Council 
must always remember that if this practice be per- 
sisted in, the alleged desire to keep the Institution 
‘* select,” two evils will result ; first, with each such 
election the Associate, if he be content to accept 
that rank, when qualified for the higher one, will be 
anxious to take the first opportunity of resenting 
the action of the Council, and, second, one more 
member will be added to a majority that can be 
dangerous at any time. 

We shall take up this subject again next week, 
after the special meeting has been held. 
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THE LOWER THAMES. 

Tue Metropolitan Board of Works, by their 
Works Committee, determined, at the recommenda- 
tion of Sir J. W. Bazalgette, to view the condition 
of the Thames on Saturday, November 23rd, during 
the time of high water, and on Saturday next to 
effect a similar inspection during low water, and, 
accepting their invitation, we had full opportunities 
of seeing the whole of the samples taken under the 
direction of Mr. Keates, the official chemist of the 
Board, Sir James M. Hogg, the chairman, Sir Joseph 
W. Bazalgette, the engineer, and other official 
members of the Board, with many other scientific 
men also present. It may be briefly stated that the 
whole proceedings were conducted in the most im- 
partial manner. Samples were taken at the instance 
of any person competent to form any judgment of 
the state of the Thames, and whatever exceptions 
we may take in the following remarks, it must be 
distinctly understood that the authorities already 
named, together with Messrs. Law, Chatterton, and 
other gentlemen connected with the Board, gave all 
possible aid to the inquiry. Maps, plans, &c., were 
liberally supplied, on which soundings, shoals, and 
other points of interest were marked. 

One important point, however, which the Metro- 
politan Board of Works wished to demonstrate 
was, that the supposed cause of death by poisoning 
through the sewage effluent from Barking and Cross- 
ness falls, during the accident to the Princess Alice 
on the 3rd of September, 1878, was utterly un- 
founded. Another question was as to how far the 
Thames Conservancy Board are responsible for the 
existence of shoals, permanent or shifting, in 
the Thames. This is a question which it is pro- 
posed to determine specially on Saturday, November 
30. But, meanwhile, the views of the Metropolitan 
Board, against the Thames Conservancy, may be 
best judged of by the following extract from their 
programme for each inspection : 

“The banks and bed of a river indicate fairly the 
character of the strata of the country through which 
the river flows, and if they be of clay, or other soft 
alluvial deposits which are easily washed away, and 
more particularly if the stream be tortuous and 
tidal, mudbanks will be formed in those angles of 


the river which are out of the main scour of the 
tideway. The Humber is such: a river, and the 
deposit in it is tenfold greater taan the deposit ia 
the Thames. In all such rivers the banks accumu- 
late or decrease, and shift their positions, according 
to the variations of the wind, tide, and rain. 

‘* Attention will be drawn to the character of the 
banks of the river, and to the similarity between 
them and the muddy deposits on those portions of 
the foreshore which are out of the tideway ; also to 
the crumbling away of the banks, which are under- 
mined and washed by the tideway, assisted by the 
swell caused by the numerous passing steam vessels, 
and dissolved and deposited in the positions above 
described.” 

It is somewhat remarkable that duriug the in- 
spection of the Thames on last Saturday, one of 
the best proofs of a portion of the above statement 
waz all but lost by the authorities of the Metro- 
politan Board. At the suggestion of one of the 
visitors, the Alexandra, which had been engaged for 
the excursion, was so placed across the stream nearly 
facing Greenhithe, that her bows were in almost 
clear water, her paddles in a kind of mid stream, 
and the stern in water which in appearance could only 
be likened to the Humber, above-mentioned, or the 
Tyne, near Newcastle, or the Clyde, above Glasgow, 
during heavy floods. So far, the Metropolitan 
Board can, to a large extent, contend safely with 
the ‘Thames Conservancy Board, charging them with 
neglect of the banks of the river through which a 
continuous deposit of alluvial matter may or does 
tend to form the shoals in the Thames that have 
been so frequently complained of. This, however, 
is a question which will be better determined by 
the inspection of the shoals, &c., at low water to- 
morrow. 

We next turn to the samples which were taken 
between London Bridge and Greenhithe on Saturday 
last. All those between London Bridge and 
Blackwall affirmed what we have already stated, that 
a kind of permanent sewage suspended matter 
oscillates between the two points, but which may 
be extended to Westminster Bridge westward. The 
samples showed, asa rule, that the ship and dock 
populations on the Thames practically form a float- 
ing town, which we have estimated at about 20,000 
persons, but which Mr. Keates, the consulting 
chemist of the Metropolitan Board, may very justly 
estimate at a higher rate. Hence between Black- 
wall and Westminster Bridge the Metropolitan 
Board may fairly find a partial plea of not guilty. 
But beyond Blackwall we can admit little of such a 
plea. On last Saturday sea-water reached so far as 
that station. The barometer stood high, and the 
temperature did not exceed 44 deg. Fahr. The air 
was fresh, and rather reminded one of an experience 
of a pier (say Leith) on the east coast of Scotland 
than any on the Thames, Under all circumstances, 
any effect of contamination from vegetable or animal 
decomposition causes in the water was simply im- 
possible. The period of high water having been 
chosen at or about that (Blackwall) point, rendered 
any samples taken of not the slightest sanitary 
value. In fact, all the visitors on board admitted 
the brackishness of the water, and it only requirel 
an experienced eye to see that the foan from the 
paddles of the Alexandra rather illustrated a trip at 
sea than one in a sewage-carrying river. 

The return voyage, however, showed very dif- 
ferent results, but the lateness of the hour lefc little 
chance of continued critical analyses of the appear- 
ance of the samples. They all showed that peculiar 
viscidity—above Erith—which indicated a kind of 
gelatinous or albumenoid presence, that prevents 
early deposit of floating suspended matter. Off the 
Barking outfall, the sewage escaping had adense black 
appearance. Off the Beckton Gas Works, close to 
the pier, a liquid sample of an effluent was of a dark 
green colour, smelling strongly of sulphide of 
ammonium, and other sulphide compounds; and a 
pasty mixture of about the same consistence as 
mortar, was also brought on board the Alexandra; 
it speedily putting to flight all those unused to labora- 
tory experience. 

While again admitting the fair manner in which 
all the inspection of last Saturday was carried on, 
we have not the slightest reason to modify the 
opinions we expressed at page 71 ante in the present 
volume. Theinvestigation, of course, on the part of 
the Metropolitan Board is still incomplete until 
‘after to-morrow’s excursion, and we therefore re- 
serve a more extended criticism until we have had 
a further opportunity of judging of their course of 





inquiry and its results. 
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MR. LOCKYER’S EXPERIMENTS ON 
ELEMENTARY BODIES. 

CONSIDERABLE attention. was aroused by a para- 
graph in last Tuesday’s Daily News, stating that Mr. 
Norman Lockyer had at last succeeded in showing 
that certain of the bodies, known as elementary, are 
really capable of resolution, and even that, under 
certain circumstances, they might be transmuted one 
into another. Froma letter of Mr. Lockyer’s to the 
same journal, it appears that the announcement was 


somewhat premature, and that the experiments |P 


were not so complete as had been stated. It is also 
announced that they will form the subject of a paper 
before the Royal Society at one of their first 
meetings, and, therefore, it is but fair to await Mr. 
Lockyer’s own time for publication before making 
any comment on statements so startling as those we 
have bad made. All that isat present known in the 
matter is that Mr. Lockyer has for several years 
been working at the dissociation of some of the 
elements; and that, according to a communication 
made by himself to the Paris Academy of Sciences, 
he believes he has succeeded in proving the com- 
pound nature of some of them. This communica- 
tion, which was made at the sitting of the 4th inst., 
certainly did not err on the side of detail, for it 
runs as follows. We give the original French : 

‘¢ En raisonnant d’aprés les analogies fournies par 
la manitre d’agir des composés connus, j'ai mis en 
évidence que, indépendamment du calcium, beaucoup 
de corps considérés comme éléments sont aussi des 
corps composés.” 

After the reading of the note, M. Dumas, the ac- 
complished French chemist, who is the secretary of 
the Academy, added that the communication ‘‘ was 
the result of three years’ assiduous research, in which 
Mr. Lockyer had compared with the greatest care 
the spectra of the chemical elements with the spectra 
of the sun and other luminous celestial bodies.” 
In the letter accompanying his note, Mr, Lockyer 
announced that he would send photographs and 
other ‘details necessary to convince the Academy, 
which would naturally expect proofs.” 

According to the statement in the Daily News Mr. 
Lockyer has been able to show the calcium lines 
from a solution containing presumably nothing but 
copper, pure copper having been volatilised in a glass 
tube by means of a battery, and the products 
washed with hydrochloric acid. It was also said 
that cobalt lines were thus obtained from nickel, 
and strontium from calcium, but the last mentioned 
‘* transmutation” Mr. Lockyer has since stated did 
not take place. As we said before, we shall offer no 
opinion whatever on the matter wil we hear Mr. 
Lockyer’s own account of his researches. To this 
we shall look forward with very keen interest, and 
a hope that if he has not realised the alchemist’s 
dream he will at least have opened out a fresh line 
of work for spectroscopists, and have added still 
further than he has yet done to our knowledge of 
bodies, which, until after the reading of his paper, 
we will prefer to call elementary. 








THE PARIS CONGRESS. 

In addition to the conclusion as to the nature of 
the right of an inventor or industrial author, to 
which we referred in our last article (page 378 ante) 
the “ Congrés de la Propriété Industrielle,” lately 
held at Paris, decided that foreigners should be as- 
similated to citizens; that stipulations of reciprocal 
guarantee of industrial property should be the object 
of special conventions and independent of treaties of 
commerce, as also of conventions for the reciprocal 
guarantee of literary and artistic property ; that a 
special office of industrial property should be estab- 
lished in each country; a central depét of patents of 
invention, trade marks, and designs should be 
annexed for the purpose of reference by the public ; 
that, independently of other publications, the office 
of industrial property should issue an official paper 
periodically ; that it is desirable to grant provisional 
protection to patentable inventions, designs, and trade 
marks, figuring in official or officially acknowledged 
international exhibitions; that the term during which 
inventions, marks, and designs figuring in such in- 
ternational exhibitions are protected should be de- 
ducted from the term of the ordinary legal protec- 
tion, and not be additional to it, and that the 
provisioral protection granted should be extended 
to all the countries represented at such exhibitions. 

The granting of provisional protection for an in- 
vention, design, or mark shown at an exhibition 
is a mere act of justice, but to propose that the 
term of that protection should be deducted from 





the term of the subsequent — or other tempo- 
rary exclusive right granted in respect of the same 
invention, design, or mark, is altogether a retro- 
grade step, and one, moreover, for which it is 
difficult to conceive any reason. Such protection is 
given as an inducement to an inventor to show his 
invention, - notwithstanding his being unprepared 
at the time to apply for a patent or registration. 
In other words, it is intended to hurry on the in- 
ventor, that the exhibition may be as replete as 
ossible with the latest novelties. But for this, the 
inventor would probably proceed more at his leisure, 
and get matters more developed before commencing 
the term of his patent or exclusive privilege. If the 
term of the provisional protection granted in respect 
of an exhibition is to be deducted from the duration 
of the subsequent patent or exclusive privilege, 
why have any such provisional protection at all? 
Why should not the inventor at once apply for his 
patent? Inso far as regards the condition of his in- 
vention, if it be ready toshow, surely it will usually 
be ready to form the basis of an application for a 
patent or registration. And if the tax is to commence 
(as recommended by the Congress) with a moderate 
initial sum, it cannot be considered that the expense 
of applying for a patent or registration would be 
likely to stand in the way of an inventor desirous of 
availing himself of the opportunity an exhibition 
would afford of bringing his invention, before the 
public. Viewing these considerations, we cannot 
regard the conclusion of the Congress under this 
particular head witbout regret. ‘That the proposal 
justifies the expression we have used—“ retrograde” 
—will be at once apparent when it is remembered 
that in the cases of the international exhibitions of 
London, Vienna, and Paris, the term of the special 
rotection given in respect of new inventions ex- 
hibited was additional to, and not deducted from, 
the term of any subsequent patent or exclusive 
privilege the inventor might obtain, The mention 
of provisional protection reminds us of another mis- 
take—that is the mildest term we can use—on the 
part of the Congress. We ‘allude to the fact that 
no cousideration was given by the Congress, asa 
body, to, much less was any decision arrived at 
respecting, the important question whether or not, 
apart from the special case of international ex- 
hibitions, protection should be granted on a pro- 
visional specification, to enable the inventor to work 
safely in perfecting his invention, before committing 
himself to a full detailed patent specification. 
This question not only appeared on the original 
programme, but also was specially polated to 
in some of the proposals submitted. The Asso- 
ciation for the Reform and Codification of the Law 
of Nations suggested ‘‘that a temporary protec- 
tion, during the development of an invention, is 
absolutely necessary to the proper placing of that 
invention before the public under a patent; conse- 
quently, provisional protection for twelve months 
should be granted on the filing of an outline de- 
scription of the nature of the invention, and the 
patent should bear date from the granting of such 
provisional protection.” In face of this and other 
definite proposals submitted to the Congress, and 
actually printed for the membersin the English 
and French languages, and one of them also in the 
German, it will appear to many practical minds the 
more unaccountable that, in an assembly presided 
over by adistinguished lawyer and member of the 
French senate, a question of so much interest and 
practical importance as the policy of granting pro- 
visional protection, should have been wholly neg- 
lected: whilst valuable time, and much of it, was 
frittered away in discussing, on the one hand, mere 
theories of such slight consequence as that referred 
to in our last article, and, on the other, details of 
the minor importance of some we must hereafter 
mention in the course of our notice of the Congress, 
We know several influential members were anxious 
the subject of provisional protection should be dis- 
cussed and voted upon, and that this was not done, 
we attribute to the lack of proper arrangement in 
the ordering of the proceedings. Some of the mem- 
bers, we have reason to believe, laboured under the 
erroneous impression that the resolution adopted in 
respect of inventions shown at international exhibi- 
tions amounted to a declaration in favour of pro- 
visional protection in its more extended sense, 
But a perusal of the resolution shows it will not 
bear this construction. At a meeting, after the 
Congress, of the permanent commission appointed 
to carry out the views of the Congress, several 
members urged strongly that in face of so important 
a point having been overlooked by the full assembly, 





at least the permanent commission, before the sepa- 
ration of its numerous influential members, should 
record its own opinion on the subject. The Presi- 
dent appeared to favour this suggestion, but one 
or two members (especially one of the Government 
delegates) managed to prevail upon the meeting to 
leave the matter where it stood; a circumstance 
which we think is to be deeply regretted, seeing 
how material is a decision on the point in question 
to the preparation of any satisfactory projet de Joi. 
To proceed with the resolutions of the Congress, it 
decided that the fact of an object figuring in 
an international exhibition should not be a bar to 
the right of seizure for infringement; that each 
of the branches of industrial property should be 
the object of a special and complete law ; that it is 
desirable that as regards industrial property the 
same legislation should include a state and its 
colonies, as well as the various parts of a single 
state ; that it is equally desirable that conventions 
for the reciprocal guarantee of industrial property 
concluded between two states be applicable to 
their respective colonies; that the infringement 
of a patented invention, or of a registered trade 
mark, or design, should be an offence at common 
law ; that it is desirable that the deposit of petitions 
for patents, and for the registration of marks and 
designs, should be allowed to be effected with 
the competent local authority and at the consulates 
of the different foreign nations simultaneously ; 
that as respects the countries of the East that have 
not provided by laws for the protection of industrial 
property, and notably with regard to Egypt, where 
a mixed international jurisdiction oniatin daienalte 
action should be taken for obtaining from the 
Governments of these countries, efficacious measures 
for insuring to inventors and industrial authors the 
protection of their property; that patents during 
the whole of their term should assure to inventors 
or their representatives the exclusive right to work 
the invention, and not a mere right to a royalty to 
be paid them by third parties working the invention ; 
that the principle of expropriation for reasons of 
public utility, is applicable to patents of invention ; 
and that the character of public utility should be 
determined by a law. 





TORPEDOES IN THE LATE WAR. 
By C. W. 8. Sieeman, L.0.N. 

WHEN war was declared on April 24, 1877, by 
Russia, the Turkish Navy consisted of the following 
vessels : ‘Twelve sea-going ironclads, several large 
wooden a. pa and corvettes, afew armed steam 
colliers, and many transports, despatch boats, &c. ; 
in addition to the above, there was a fleet of some 
thirteen small vessels for special service on the River 
Danube. This fleet was composed of the following: 
Two large monitors, each carrying four guns in two 
turrets; five smaller monitors, each with two guns 
in one turret; four wooden gunboats, each carrying 
six small guns; and two small paddle-boats, carry- 
ing four guns each. 

The work required and expected to be carried 
out by the Ottoman Navy was as follows: The 
strict blockade of the Russian ports in the Black 
Sea; the transport and convoy of troops, stores, 
&c.; the prevention of bridges being built across 
the Danube, or of the enemy crossing the river b 
any other means; and the maintenance of Turkish 
rule in the Mediterranean and Adriatic. 

Whether the Ottoman Navy fulfilled the above 
me gag 0p is not the subject of the present ar- 
ticle. We mention it together with the strength of 
her fleet merely to show how Turkey stood at the 
commencement of hostilities in regard to naval 
matters. Further on we shall endeavour to show 
how, even with her large fleet,* she would have been 
greatly benefited, as her navy would have been ca- 
pable of freer action, had she been able to avail 
herself more extensively of the use of torpedoes, 

To oppose the Turkish fleet, the Russians had the 
following vessels: Three useless Popoffkas, and 
several armed inerchant vessels in the Black Sea; one 
large wooden frigate in the Mediterranean ; the re- 
mainder of their navy being employed in the Baltic 
and American waters, &c.; on the Danube, of 
course, at the commencement of hostilities, they 
were without any kind of craft. 

Clearly, therefore, Russia had no ships capable of 
coping with the formidable Ottoman Navy, that is 
to say, in the Black Sea and Mediterranean, where 
all the naval part of the war was carried out, so to 





* We mean, large in comparison to Russia’s fleet in 
Turkish waters. 
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seein up for her great inferiority in this respect she; prise depends, viz., that of making a combined|mainder. The Constantine, hovering about in the 
was obliged to have recourse to torpedoes of all} and simultaneous rush, and this great error will be | offing, on observing the firing, came close in, running 

found to be repeated in all their subsequent attempts. | on shore in so doing, but managed to get off herself, 


kinds for both offensive and defensive purposes. 
The consequence of this is that we find most of the 
torpedo work attempted during the late war was 
done by the Russians. The study of torpedoes was, 
in Turkey, at the —s of the war in its 
infancy, and consequently she was as much inferior 
to Russia in that respect, as the latter was to the 
former in the matter of ships. 

In the Turkish dockyard and arsenal at Stamboul, 
in April, 1877, were to be found several of those 
huge unwieldy 5001b. buoyant mines, several 
Leclanché batteries, a quantity of Siemens’ electric 
cable, and one electric light; but of circuit closers, 
contact mines, or boats (steam or otherwise) fitted 
for use with torpedoes, there were none. There 
being few officers and men of the Turkish Navy 
with a knowledge of torpedoes, it was considered 
advisable to restrict the use of them to the defence 
of the most important harbours in the Mediterranean 
and Black Sea, for, as } aan by the miserable 
failure of Russian torpedoists, it requires officers 
and men to be very highly trained in the practical 
working of torpedoes to insure even a small amount 
of success in this branch of naval warfare, a little 
knowledge in this case being very dangerous and 
useless, A school has now been formed at Stam- 
boul, where the officers and men of the Turkish 
Navy will be trained in the practical working of 
every kind of torpedo, including the Whitehead. 

‘The Russians, on the contrary, had in their pos- 
session quantities of torpedoes and torpedo stores of 
every description, including several Whitehead 
weapons and Thornycroft boats. ‘They also pos- 
sessed a school where officers and men had been in 
training, long before the war commenced, in the 
practice of torpedo warfare, and for use in guarding 
their harbours, &c., several electric lights. 

Having thus gained some idea of the state of 
Turkey and Russia in respect to their navies and 
torpedo matters at the commencement of hostilities, 
we will now consider the offensive and defensive 
operations as carried out by both the belligerents. 

The first known Russian torpedo attack occurred 
on May 12,1877, at Batoum.* On the night of the 
attack there were lying in this harbour several 
vessels of the Ottoman fleet, including ironclads and 
transports. The torpedo boats were convoyed by 
a steamer named the Constantine. This ship 
was formerly a Russian merchant vessel, but some 
months before the outbreak of hostilities had been 
taken with several others of the same kind into the 
employ of the Russian Government, and armed with 
several guns, also specially fitted for the carrying 
of steam torpedo boats, submarine mines, and all the 
gear necessary to them. Her captain (Makaroff) 
considered it advisable to lay to, some miles off the 
harbour, and from there send the boats into the 
attack, the supposition that submarine mines were 
laid down off the harbour rendering this step in his 
opinion necessary. Thus we see the moral effect of 
torpedoes brought into A a few buoyant 
mines being at that time pl inside the harbour). 
Four torpedo boats were sent to the attack, named 
the Tchesme, a Navarin, and Soukoum 
Kaleh, the first-named being fitted with a species of 
towing torpedo,t the other three with the pole 
electric outrigger torpedo. The night being dark, 
and the boats having been despatched sonie distance 
outside the harbour, naturally reached the entrance 
in somewhat straggling order. The Tchesme entered 
the harbour first, and without waiting for herconsorts 
dashed at the Ottoman fleet, managing to get close 
alongside a large paddle and strike her with her 
torpedo, but that little something which so often 
causes a failure in this mode of naval warfare 
occurred, and no explosion took place, much to the 
chagrin and yy of the officer in charge of the 
Tchesme. By this time an alarm had been raised, 
and guns, rifles, &c., being fired in the direction of 
the unseen foes, those in command of the Russian 
boats considered it advisable to beat a hasty retreat. 
Fortunately for them the Turks wre’ unprovided 
with steam launches, or else the attack would have 
ended even more disastrously for the Moscovs, 

Here in their first attempt we find the Russians 
ignoring one of the most important rules to be ob- 
served in a boat torpedo attack, and on which in 
a great measure the whole success of such an enter- 





- * A Turkish port, situated on the east coast of the Black 


Bate capable of holding several large ships when anchored | sq 


ead and stern, but otherwise only some five or six. 
at This we believe was the Harvey weapon as improved by 
e ans. 





Of course great praise is due to the officer in com- 
mand of the Tchesme, but we should like to know 
where aud what the other three boats were doing? 

The second attempt was made on May 26, 1877, 
ona couple of Turkish monitors* lying at anchor off 
Matchine.+ Four Russian steamboats were sent to 
the attack, named the Czarevitch, Xeme, Djignite, 
and the Czarefna ; two of these were fitted with the 
self-acting contact outrigger, the remainder with 
the ordinary electro-outrigger torpedo, The attack, 
as in the first one, was made under cover of the 
darkness of night, and though a boat from one of 
the monitors, rowing guard at the time observed 
the approach of the enemy’s boats, no alarm was 
given, and they were allowed to pass on their 
voyage of destruction without hindrance of any 
sort, Two of the torpedo boats were successful 
in exploding their mines under the counter of one 
of the monitors (notwithstanding the fire poured on 
them by the Turks the moment they were descried) 
causing her to sink almost instantly. How many of 
the Russian boats and crews managed to get safely 
away, will never be known. Had the officer{ in com- 
mand of the Turkish boat done his duty, there is not 
the slightest doubt but that this loss of a monitor and 
men would never have occurred, atleast such we think 
will be the general opinion when the accounts of the 
many similar Russian attacks and failures have been 
read. ‘The unfortunate monitor thus destroyed was 
the Duba Saife, carrying two 12-cm. Krupp guns, 
and a crew of some sixty officers and men. 

This attack was carried out in a more dashing 
and systematic manner, reflecting great credit on the 
officers and crews of the two successful boats. 
Here again we would ask, where and what the 
remaining boats were doing? 

The third attempt took place on June 9th, 1877, 
on a Turkish squadron lying at anchor off Soulina. § 
Six boats comprised the attacking force, four of 
them being the same boats that failed in the first 
attempt at Batoum, the other two were ‘Thorny- 
croft’s. All of them, with the exception of the 
Tchesme,|| were fitted with the ordinary electro- 
outrigger torpedo. These boats were convoyed by 
the Government steamer Constantine. The Turkish 
squadron consisted of three ironclads, named Fetih 
Bulend, Moocardemikhair, and Idglalieh, the former 
flying the flag of the admiral in command. The 
ships were anchored in quarter line, about one mile 
distant from the entrance to the harbour. Not- 
withstanding that Hobart Pacha had visited Soulina 
in his yacht, the Izzidine, onlya short time before, and 
had explained his very simple butvery effectual means 
of defending ships at anchor,4[no other means but that 
of guard boats was resorted to for the defence of 
the Soulina squadron on the night of the attack. 
About the time (11 p.m) that the guard boats re- 
turned to their respective ships for the purpose of 
relieving their crews, coloured lights were observed 
off the Kilia** mouth of the Danube. This fact 
sufficiently alarmed the squadron to cause extra 
precautions to be taken to prevent a surprise on the 
~ of the enemy, and to insure a warm reception 

ing given to any boats, &c., that might succeed in 
getting near the ships. Aided, however, by the 
darkness, and by the fact of there being no electric 
lights or steamboatst} on the part of the Turks to 
detect and obstruct them,{{ two out of the six 
attacking boats managed to get very close to one of 
the Turkish ironclads named the Idglalich. One of 
these, a Thornycroft, commanded by Lieutenant 
Putschin, came down on the ironclad’s starboard 
bow, fouled her cable, and swung alongside, explod- 
ing one of her torpedoes in so doing, but with no 
other result than a wetting to those of the crew of the 
Idglalieh who were on her forecastle. The rain of 
shot and shell, from big guns and rifles, which, from 
the moment the boats were seen, was poured on them 
without cessation, caused the sinking of one, if not 
two, of the Russian boats and the flight of the re- 

* The Fethu Islandand Duba Saife. 

+ A town situated on the south bank of the Danube, 
about eight miles from Brailof. 

I This officer was a Greek not a Turk. 

 Soulina, one of the principal mouths of the Danube. 

l This boat was fitted with a _— of towing torpedo. 

This plan will be explained hereafter. 
** About 15 miles north of Soulina, and in possession of 


the Russians. 
++ A steam tug was stationed half a mile ahead of the 


uadron. 

tt The oaing Deots bed set returned to their work of 
feed gers any were stationed too near their 

ships, and too few in number to be of any real use. 








and escorted all of the flotilla that were left safely 
back to Odessa. Lieutenant Putschin and four men 
were picked up by the boats of the squadron, owing’ 
the preservation of their lives to the fact of their 
being provided with good life-belts. The Tchesme 
was early disabled by the towing-line of her torpedo 
fouling her screw. Here, with everything in favour 
of a successful boat torpedo attack, the Russians 
again most disastrously failed. That everything was 
favourable for such an enterprise will be allowed, 

when it is remembered that the night was dark, 

there were no electric lights, and that a steamer half a 

mile ahead of the squadron (the guard boats being 
engaged in relieving their crews), was the only pre- 

caution taken by the admiral left in command of 

the small Turkish squadron (Hobart Pacha’s 

orders having been unattended to) for its protec- 

tion. This attempt and failure is characterised by 

the same error on the part of the Russians, as in 

their previous attempts, viz., that of making a loose 

and uncombined attack. That two boats were lost 

to the Russians is my firm conviction, for the four 
Russian sailors when examined did not seem to know 
one another, and also we cannot believe that any boat 

could have got safely out of the torrent of missiles 

(which according to Lieutenant Putschin’s account 
was something awful) steadily kept up by the Turks, 

for about the space of five minutes from the time 

the boats were descried ; the fact of the lieutenant 
and four men escaping uninjured is little short of 

marvellous. Though unsuccessful the gallant 

Putschin deserves the greatest praise and honours 
for his plucky and dashing attempt.* 

(To be continued). 








PHYSICAL SCIENCE AT THE PARIS 
EXHIBITION.—No. VI. 
METEOROLOGICAL INSTRUMENTS.—IT. 

In our last articlet we passed in rapid review the 
contents of the small meteorological shed, which 
was erected in the Champ de Mars, to illustrate 
the systems adopted at the Observatory of Mont- 
souris for meteorological observations and registra- 
tion. Weintend in the present notice to confine our 
remarks to the Pavillon Météorologique, erected on 
the other side of the river in the Pare du Troca- 
déro, which was an ornamental octagonal struc- 
ture, with a pyramidal roof, surrounded by such 
meteorological and other instruments as must from 
their nature be placed out of doors, and containing 
within its walls, in addition to apparatus of a more 
delicate nature, an officious functionary whose duty 
it was to see that no such sketches were taken as will 
form the illustrations to the present series of articles. 

One of the first instruments which arrests the 
attention on entering is a very beautifully constructed 
barograph and thermograph exhibited by M. Breguet, 
In this apparatus variations of barometric pres- 
sure are recorded upon a smoked paper drum, which 
is kept revolving upon a vertical axis once in twenty- 
four hours by means of a small clock ; the index or 
scratching point is attached to the end of a light 
lever, which is raised or lowered through simple 
mechanism by the opening or closing of an aneroid 
box, a compensating bar for variations of tempera- 
ture being included in the intermediate mechanism. 
The smoked paper is divided into squares by the 
horizontal equal pressure lines, and the vertical time 
lines, which latter are shghtly curved, being parts 
of circles described round the axis of the index lever 
as a centre. The thermograph is very similar in 
the disposition of its parts, the aneroid box being 
replaced by a compound metallic bar composed of 
two unequally expanding metals. The effect of 
variations of temperature upon this bar is to cause 
it either to curl or straighten as the case may be, thus 
actuating the index lever and recording the corre- 
sponding temperature upon the smoked cylinder. 
Both these instruments are enclosed within a rect- 
angular glass case. 

Messrs. A. Collin et Fils, the well-known horo- 
logical instrument makers, exhibited some fine 
pluviographs, a recording rain gauge, and speci- 
mens of fluviographs for recording the variations 
of level of the water in rivers for each day 
or for each week; we shall on another occasion 





* Putschin’s own account is that he shoved off from the 
side of the Idglalich, and finding his screw was foul, rather 
than let his boat fall into the hands of the enemy, he sunk 
her 


+ See ENGINEERING, page 408 ante. 
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illustrate the most important of these instruments: 
Messrs. Collin showed also an electrical registrating 
apparatus, valuable in astronomical and in other 
branches of scientific research, by which ten different 
observations can be simultaneously recorded ; this 
apparatus will require drawings to make a description 
clear. ; 

Messrs. Clerget et Soyer exhibited a very delicate 
pyrometric thermometer, in which the torsion of 
a metallic strip under variations of temperature 
caused a needle to traverse a divided arc. The 
case of this instrument was of wood, rectangular in 
form, each of the four sides of which could be simul- 
taneously opened as a door by the turning of a knob 
at the top of the case similar to the action employed 
in a certain well-known form of cigar cabinet. 

Fine collections of aneroid barometers were ex- 
hibited by Messrs. Guichard et Cie., by Messrs. 
Naudet et Cie., and by other makers. M.Tonnelot 
exhibited in the pavilion two very fine standard 
mercurial barometers, beautifully finished and excel- 
lent in design. M. Golaz contributed a very con- 
venient modification of Regnault’s dew-point hygro- 
meter, designed by M. Alluard, and of which we shall 
give an illustrated description om an early occasion. 
In this instrument the dew is deposited upon a 
flat rectangular gilt plate, which is enclosed round 
three of its edges by another plate of the same 
material, and which serves as a standard for com. 
parison. The same eminent maker exhibited also 
some very beautiful standard maximum and mini- 
mum thermometers attached by fine wires or threads 
to a frame of stout brass wire, so as to beventirely 
surrounded on all sides by the air; hé also ex- 
hibited specimens of M. Piche’s evaporimeter, which 
we referred to last week in our remarks upon the 
Montsouris instruments. Close to this exhibit was 
that of M. Baserga, consisting of a collection of very 
highly finished hygrometers, thermometers, and 
standard barometers, M. Baudin also exhibited a 
superb collection of standard instruments in glass, 
thermometers, evaporometers, hygrometers, actino- 
meters, as well as Dr. Janssen’s ¢hermométre a 
pinceau, which consists of a thermometer, the bulb 
of which is surrounded by a thick brush of cotton. 

One of the most original and interesting objects 
in connexion with meteorological science at the Paris 
Exhibition was the ‘‘ Absolute Barometer” invented 
by M. Hans in conjunction with M. Hermary, and ex- 
hibited by M. De Fallois, who is the constructor of 
the instrument. Although a barometer in its indi- 
cations, it is strictly speaking a differential thermo- 
meter in construction, fitted with a mechanical 
arrangement for deducing, by a geometrical method, 
the atmospheric pressure from the difference of the 
readings of two thermometers, the one being filled 
with liquid and the other with air. The pooe m 
of this ingenious instrument (which will require 
both drawings and a diagram to explain, and which 
we shall describe in a future article) may be briefly 
summarised as follows: All air thermometers are 
influenced by variations both of temperature and of 
atmospheric pressure, while mercurial and alcoholic 
thermometers are influenced alore by temperature ; 
a comparison of the two would therefore enable an 
observer to separate to some extent from the phe- 
nomena the influence due to variations of tempera- 
ture and so to estimate the effects of barometric 
variation. In the instrument as constructed, the 
tubes of the two thermometers, each of which is 
horizontal, are placed one below the other about 
2 in. apart, the mercurial thermometer being above 
and carrying a sliding index which can be set to 
the end of its liquid column; to this index is at- 
tached a silk thread which, passing through an eye 
in a similar rider sliding on a glass rod fixed a short 
distance below the air thermometer tube, supports 
a small plummet weight, which necessarily hangs 
in all cases vertically below the eye in the lower slider. 
Behind the vertical portion of the thread, and upon 
the face of the instrument is engraved the scale of 
barometric heights in millims orininches. In taking 
readings of the instrument, the upper slider is moved 
until its index points to the end of the mercurial 
column in the upper thermometer ; the lower slider is 
then moved to the right or left until the thread 
stretched between the two sliders lies over the end of 
the column in the air thermometer, and the rod upon 
which the lower slider moves is set at such an angle 
with the horizon, that by its horizontal displacement 
the plumb-line below it indicates on the scale the 
barometric pressure of the atmosphere. The whole 
instrument is of the simplest possible construction, 
and a somewhat complex problem is by it solved 
by avery beautiful geometrical method. 





Messrs. Richard Fréres exhibited a well-constructed 
registering barograph in which the indications, like 
those in M. Breguet’s instrument, are recorded 
upon a vertical drum driven by a clock, but the in- 
strument of Messrs, Richard differs from M. Bre- 
guet’s in the fact that while the latter is actuated by 
the variation in size of an aneroid box, the index of 
the former is displaced by the opening or closing of 
one of M. Bourdon’s metallic tubes, such as are em- 
ame pa by him in his pressure and vacuum gauges 
and in his holosteric barometers. 

An important exhibit in this pavilion was an 
electrically registering Seismograph cons 
M. Breguet, for measuring the deviations of a long 
pendulum under the influence of terrestrial move- 
ments or solar-lunar attractions. It consisted of a 
heavy pendulum suspended by a wire from a support 
above, and carrying a pointer below which traversed 
in close proximity to a horizontal sheet of white 
paper travelling over a flat metallic plate, by the 
rotation of a pair of rollers in gear with the train of 
a clock. The pendulum and metallic plate were 
insulated from one another and were respectively 
connected to the two terminals of a small induction 
coil, which was by a movement in the clock perio- 
dically placed in circuit for a few seconds with a 
battery. Whenever this took place sparks passed 
through the paper between the pointer of the 
pendulum and the metallic plate, causing a series of 
perforations to be produced on the paper which 
could thus be one as a record or as a stencil plate 
for making reproductions by a similar process to 
that employed in connexion with the electric pen of 
Mr. Edison. 

Messrs, Redier et Cie. showed a large standard 
registering thermometric and hygrometric apparatus 


which has been constructed for the observatory at 


Lyons. The apparatus, which is very handsomely 
finished, ; consists of two cast-iron pillars rising 
from the ground, each of which orpneee a rect. 
angular glass case containing a clock driving a paper- 
covered cylinder once round in twenty-four hours. 
Between the two cases are stretched, about 8 in. 
apart, but in the same horizontal plane two metallic 
bars, which by varying their lengths under varia- 
tions of temperature cause pencils to slide along 
guides over their respective [ee bare thus 
tracing out a curve, ne of the is covered with 
muslin, which is kept moistened with distilled water 
while the other is left dry, and the two curves 
traced out on the paper records indicate the corres- 
ponding readings of the dry and wet bulb thermo- 
meters. In concluding this notice of the contents of 
the Meteorological Pavilion, we must not omit to 
mention a very fine collection of instruments which 
were attached toa board covered with red cloth, 
and which were exhibited by Messrs. Alvergniat 
Fréres, who showed another collection of very 
beautiful instruments in the gallery devoted to in- 
struments of precision. 

Outside and around the pavilion were fixed a 
large number of interesting instruments. M. 
Tonnelot exhibited one of Mr. Glaisher’s meteoro- 
logical stands having a double sloping roof, by 
which the influence of solar rays is effectually cut 
off, a free current of air circulating between the 
two portions of the roof. Below this were suspended 
dry and wet bulb thermometers and maximum and 
minimum thermometers, all of which were at- 
tached by threads to open brass frames, such as 
we have already referred to in connexion with the 
apparatus of M. Golaz. M. Tonnelot also ex- 
hibited a rain gauge, consisting of a circular re- 
ceiving funnel ing into a reservoir of tin, to 
which was attached a glass level gauge divided into 
millims, 

Near this was fixed an exceedingly well arranged 
stand of instruments, to which the name of the ex- 
hibitor was not affixed. To a vertical post was 
attached a board surmounted by a roof of metal, 
and to which were suspended on one side a Sixe’s 
self-registering maximum and minimum thermo- 
meter, and on the other a mercurial thermometer, 
with a spirally-coiled bulb fitted with a scale 
divided upon a glass plate. Above the roof, and 
in continuation of the vertical post, rose an iron rod 
| aa a pair of radiation thermometers, the 
bulbs of which, one black and the other bright, being 
enclosed in vacuum bulbs, their stems forming 
together the letter V, with their bulbs upwards, 
and between them was fixed one of Mr, Crookes’s 
radiometers, the velocity of whose rotation gave 
an indication of the radiation from the sky. In 
front of the stand were, first, a rain gauge with 
a circular receiving funnel discharging into a closed 


reservoir fitted with a stop-cock, by which its con- 
tents could be emptied at will into a glass measure 
placed below and divided into either millimetres or 
into fractions of a litre; secondly, there were two 
horizontal glass thermometers for measurements of 
solar and terrestrial radiation, and, lastly, there were 
three earth thermometers in zinc cases plunged into 
the ground at different depths. We shall probably 
on a future occasion publish apn illustration of this 
little collection. 

Against the wall of the building was fixed a very 
large alcohol thermometer with a spirally coiled 


by | bulb ; the scale of this instrument was in cast iron, 


its raised divisions and figures being gilt on a blue 
ground ; there was also an enormous aneroid baro- 
meter constructed upon M. Bourdon’s principle ; the 
former of these was constructed by Messrs. tte 
Fréres, who exhibit a similar instrument among the 
instruments of precision, and the latter was made 
by Messrs. Richard Fréres, 

M. Baudin exhibited a specimen of the form of 
rain gauge adopted by the Administration des Ponts 
et Chaussées, which consisted of a receiving funnel oi 
the form of a shallow cylinder with a conical bottom 
supported on a tripod stand over a receiving vessel 
with a divided gauge; and near this instrument was 
another rain gauge having a circular funnel leading 
into a long cylindrical receiver fitted with a glass 
level tube, divided on one side into centilitres, and 
on the other into millimetres; below this was an 
overflow receiver furnished with a discharge cock by 
which it could be emptied. Here also was a ther- 
mometer stand of wood supporting, in a vertical 
position, three alcohol thermometers with their bulbs 
uppermost, one of which was opaque white, one 

white, and the third black, and a set of six 
other thermometers supported in a horizontal posi- 
tion upon thin wires. 

At the back of the pavilion was fixed a very un- 
practical and clumsy anemometer, evidently ani- 
mated by the very best intentions, but possessing so 
many constitutional defects in constructive detail as 
to make it nothing more than ar altogether visionary 
instrument as a recorder of either strength or direc- 
tion of the wind. It probably would with some 
pretension to success make a distinction in its pres- 
sure record between a hurricane and @ breeze, and 
it might, if the wind were sufficiently indicate 
a difference in direction between a gale from the 
north and a sou’-wester, but beyond ) aw qualifica- 
tions we doubt whether it has any higher claims to 
be ranked among instruments for accurate meteoro-. 
logical measurement. This apparatus consists of an 
iron framework supporting a thin vertical rod, 
which is turned in its bearings by the angular dis- 
placement of a vane attached to its upper extremity. 
To the lower end of the vertical rod is attached a 
horizontal arm, which causes a pencil to traverse a 
horizontal circular table fixed below. To the vane 
is supported a ‘‘ pressure board” of thin iron hinged 
below and kept up against the wind by a spring. 
1n this it resembles the registering anemometer of 
Mr. Follett Osler, which has for many years been 
used at the Royal Observatory at Greenwich, and 
at many other places. To the pressure board is 
fastened along chain which, passing over pulleys 
and down the side of the vertical rod, is attached 
to the pencil carrier which slides along the 
lower horizontal arm, By this arrangement both 
direction and pressure of the wind are in- 
tended to be recorded on the circular table, 
the former by the position of the pencil in 
azimuth with regard to the central rod, and the 
latter by its radial distance from it. In theory the 
instrument isundoubtedly perfectly correct, but from 
its unpractical design and construction, the torsion 
of the vertical rod, the looseness, back-/ash, stretch- 
ing and expansion of the long connecting chain, and 
the friction of all its parts would together form such 
an accumulation of error that we have but small 
hesitation in saying that the indications of this fear- 
fully and wonderfully made apparatus would be 
altogether worthless. 

Both within and outside the Pavillon Météoro- 
logique there were some very interesting varieties 
of sundials for showing mean time directly without 
correction, some of which were true for all latitudes, 
but as these instruments belong rather to the domain 
of horology than to that of meteorological science 
we must defer noticing them until we are able to do 
so in their proper place. In our next article we 
shall refer more ially to the objects in the Paris 
Exhibition illustrative of the science of Meteorology, 
which were distributed through the galleries of the 





Champ de Mars. 
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FENBY’S CAMP FURNITURE 





Rear 


Tue portable camp furniture, of two examples of which 
we give engravings above, has been designed and 

tented by Mr. J. B. Fenby, of the firm of Messrs. J. B. 

enby and Co., Andover-street, Birmingham, and it is 
especially worthy of notice, not only on account of the 
fitness of the various articles for their respective purposes, 
but also on account of their excellent mechanical 
details, and for the special features introduced into the 
system of manufacture. The examples we have chosen 
for illustration are a camp table and an easy-chair, but 
the series of articles designed by Mr. Fenby include 
bedsteads, wash-hand stands, and chairs of a smaller size, 
all contrived so as to be wonderfully light and portable, 

The whole of the frames, as we may call them, of the 
articles of furniture designed by Mr. Fenby, are con- 
structed on one general principle, and this principle is 
well illustrated by the stand of the camp table, of which 
we annex a perspective view. Referring to our engraving 
it will be seen that this stand consists of the diagonals of 
four sides of acube. These eight diagonals turn upon 
pins or rivets at their several points of intersection, and 
their extremities turn upon pins or rivets in the corner 
pieces ab, of which detail views are also given. This 
mode of construction forms a framework which, by 
one movement, can be closed upon its centre. The 
result is that the skeleton cube can be instantaneously 
shut into what is practically a straight rod, of no greater 
bulk than an ordinary fishing-rod. 

In the camp chair, of which we give an illustration, 
the joints ¢ are introduced to throw ‘he geat into a nearly 
horizontal position, while four of the diagonals are 
lengthened to form the back of the chair. The 
corner pieces g and b are larger thanA and a, toallow the 
diagonal pieces of wood to shut one within the other, so 
as to avoid any space between the several pieces of the 
frame when closed. In the back of the chair the iron 
stretcher bar & is introduced. This bar & turns freely 
on a pin or rivet, and locks into the small catch plate 
shown in the engraving. When this bar is in position as 
shown, the chair becomes a firm structure. The spliced 
cords shown fix the extent to which the framework can 
be opened, while the bar just mentioned prevents the 
frame from closing. The canvas seat forms a sort of 
swinging hammock, which affords a comfortable seat. 








ad 


In the camp table the top is constructed as follows: 
Two main side ‘pieces ¢ fit on to the stand. Across the 
outer ends of these the two side pieces f fit at right 


angles. These latter fit into recesses formed by notching 
the ends of the side pieces e, and attaching small metal 
plates d. The metal buttons B turn into small catch 
plates on the pieces f, and so prevent the lifting of the 
side pieces f The side pieces ¢ are similarly latched 
to the stand. A series of lighter pieces drop into 
notches in the pieces e at regular intervals between 
the pieces { The whole upper structure thus presents 
a small copy of the joists of an ordinary floor. 
firm and level top is then obtained by unrolling on to 
these joists a top consisting of thin strips of wood 
cemented to American cloth. The corners of this top are 
held down by being slipped under the angle plates c on 
the side pieces f The side pieces f and the intermediate 
joists are strung together on two cords, passing through 
holes in each piece. These pieces f and the intermediate 
pieces therefore slide together like a Venetian blind when 
removed from the stand for packing. 

In the bedstead, the lower frame, instead of consist- 
ing of the skeleton of a single cube like the stand 
of the table, may be described as formed by the 
diagonals of a series of cubes placed side by side, 
the diagonals of those sides, which abut on each other, 
being omitted. On this lower stand are placed a 
couple of bars forming the sides to which the canvas 
bottom of the bed is attached. These bars are each 
jointed at the middle of their length, so that they 
fold to about the same length as the bars constituting 
the lower frame. The structure thus obtained is exceed- 
ingly light and admirably rigid. In the washstand the 
frame is very similar to the stand of the table illustrated, 
but the amount of “spread” of the bars is constrained 
so that when the stand is set up the bars do not represent 
the diagonals of a cube but of a parallelpipedon, of which 
the height is about three times the base. The “basin” 
of the washstand is formed of vulcanised india-rubber 
and folds up into a small compass. As an instance of 
the portability of Mr. Fenby’s furniture we may say that 
a bedstead, a camp table, a washstand, and two chairs 
pack easily and with considerable room to spare in a box, 
4 ft. 6 in, long, by 11 in. wide and 8 in. deep. 





AN 
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We have referred to the excellence of the mechanical 
details of this furniture, and one of the points specially 
worthy of notice is that the various pins at the joints 
merely act as centres on which the bars turn, but do not 
receive any thrust, the ends of the bars being truly 
rounded and turning in the well-fitting sockets formed 
by the joint castings. For ordinary purposes the joint 
castings are made of cast iron, but for use on shipboard, 
or in situations where the furniture will be exposed to 
wet, they are made of gun-metal. 

All the parts of Mr. Fenby’s camp furniture are made 
interchangeable, and to insure easy opening and closing 
very great accuracy has to be secured in the distances 
of all the centres upon which the several members turn. 
To insure this accuracy in the making, along with the 
cheapness of production necessary to furnish these 
articles at the low prices at which they are sold, all hand 
labour has had to be avoided. Exceptin the final putting 
together of the parts, there is no handwork of any kind 
employed. To achieve this result a complete plant of 
machines has been designed by Mr. Fenby and made for 
this work. It would be impossible to give any idea of 
these machines without drawings, but it may be men- 
tioned that very little but girls’ labour is employed in 
the various processes. The various machines used work 
at a speed far beyond anything hitherto achieved, as an 
instance of which may be quoted the machine used for 
planing the wood. The wood passes through this machine 
at the rate of 1500 ft. per minute, and on a recent occa- 
sion the accidental acceleration of the engine brought 
the speed of traverse up to 2000 ft. per minute, at which 
the machine did its work as well as at the ordinary speed. 
The surface of the wood is as smooth as if done with a 
good hand plane. Though ordinarily used for wood from 
3 in. to 4 in. in thickness this machine will plane 

enetian blind laths, or wood 3in. or 4 in. thick and up 
to Gin. wide. When this machine is fed by two lads 
the pieces of wood leave the machine like a rapid and 
continuous flight of rockets, and a wooden butt or target 
is found necessary to stop them from being shot to an in- 
convenient distance in the factory. In practice it is 
found advisable to plane the wood in very long pieces, 
as otherwise it is impossible to feed the machine half 
fast enough. 
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ATKINSON’S TORPEDO CIRCUIT CLOSER, 

We annex illustrations of a new form of circuit closer 
for torpedoes, designed by Mr. M. H. Atkinson, of New- 
castle-on-Tyne, and which appears to possess several ad- 
vantages. In the engravings, A is a case of tin, copper, 
iron, or other’ suitable material made perfectly water- 
tight; B is an india-rubber tube ; C is a central spindle 
of wood, iron, or any suitable material ; D is a collar on 
the central spindle C; EE are metal straps or wire 
bindings drawn tight round the india-rubber tube B, to 
hold it on the neck of the case A and on the collar D; 
F is a metal disc or cap of copper fixed on the upper end 
of the spindle C. If the spindle C is of metal, the disc 
F must be insulated from it by a bush G of ebonite or 
some other non-conductor. H is the insulated conduct- 
ing wire or cable of the construction generally used for 
submarine electrical work. If the central spindle is of 
wood, as in Fig. 1, the wire is brought up alongside it, 
lashed to it at intervals, and passed into the case through 
a notch cut, or a hole drilled through the collar D. The 
lower end of the india-rubber tube B is then left project- 
ing beyond the collar, and melted pitch is poured or put 
in. If the central spindle is of metal and hollow, as 
shown in Fig. 2, the insulated wire is passed through a 
gland and stuffing-box I at the lower end and up the 
inside of the spindle. 
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The bare wire in both cases is passed through a hole 
in a collar or cap F and soldered to F, or it may be fixed 
in any suitable manner. The stuffing-box I ought to be 
screwed and soldered on to the central spindle, or it may, 
if convenient, be cast on it. K is a shackle to attach the 
mooring rope, it should be free to move up or down 
the spindle. L is a weight hung on to lower end of 
spindle O, for the purpose of keeping the circuit closer 
upright in the water. M, shown dotted in Fig. 2, isa 
ring of copper insulated from the case A by an ebonite 
cylinder. N, also dotted, is a second insulated wire 
soldered to M. M and N are to be used, if necessary, 











when the circuit closer is placed in circuit between the 
battery and the torpedo, as is sometimes the case. 

To fire the torpedo it is necessary to make a current 
of electricity pass through the fuze; this is done by 
making the case A and the disc F touch each other. The 
electrical circuit is then closed, as the electricity passes 
through the sea between the earth plate and the case A. 
If a ship, boat, or raft moves against and strikes the case 
A, it presses it out of perpendicular, but the weight L 
causes the central spindle to remain upright or nearly 
so, and brings the disc F into contact with A. 

If the firing battery is connected, the fuze then fires ; if 
the test battery and galvanometer are connected, the 
needle of the galvanometer deflects, as the cireuit-is com- 
pleted by the case A making earth. This circuit closer 
can be tested in the usual way by putting a test battery, 
too weak to fire the fuze in the circuit with a galvano- 
meter also in circuit, instead of the firing battery. Then 


when the circuit closer is struck, the galvanometer.|: 


needle ought to deflect ; when not struck it ought not to 
deflect; if.it does, it shows either water in the circuit 
closer, or insulation rubbed off the wire. These gircuit 
closers can be made on board ship, or on the coast where 
they are required to be laid down, or in any place where 


no special appliances or highly skilled labour can be got. | work 


The case A may be made of strong tin-plate soldered to- 
gether perfectly water-tight. The centre spindle O is 
hard wood. The disc F is cut out of copper plate, and a 
hole drilled or cut in the centre of it. 

The upper end of the spindle C is cut to fit the hole in 
disc F. A saw cutis then made 2 in. down the spindle, 
the disc is put on, and a wedge is driven tight into the saw 


cut in the same way that a hammer head:is fastened on | them 


to the shank. 

The india-rubber tube may be most conveniently made 
about 1jin. in diameter inside, and sprung or stretched 
over the neck of the case A and collar D on centre 
spindle, these being 2in. in diameter. The rubber tube 
ought to be about jin. thick; other sizes may, of course, 
be used, but these are found to answer. 

The distance between the mouth of the case and the 
upper side of the collar has to be found by experiment, 
as upon that distance, and upon the elasticity of the tube 
B, depend the sensitiveness of the circuit closer. In a 
rough sea or strong current the distance must be less 
than in smooth water and no current. Under the 
latter circumstances it might with advantage be increased 
so as to make the circuit closer more sensitive to a 
light blow or push from a small boat. The distance 
shown in the engraving, namely, # in. with india-rubber 
tubo } in. thick, and sprung over the collar 2 in..in dia- 
meter, is found to answer in a four-knot current and mode- 
rately rough sea. That is to say, it does not make contact 
unless struck by a boat or other floating object. The 
shackle K, Fig. 2, or the fastening of the mooring ro 
to the central spindle C, has to be moved up or down the 
spindle until the circuit closer is found to float upright or 
nearly so. 

In deep water the torpedo may be attached to the 
central spindle of the circuit closer; or the circuit 
closer may be charged itself, means being used to allow 
the central spindle to have such travel as will let A and 
F touch each other. In situations where there is little 
or no rise and fall of tide, it would be better to make 
the mooring rope short enough to keep the circuit closer 
submerged about 2ft., so as to be invisible. This, of 
course, could not be done where there was much rise and 
fall of tide; as, if it were submerged at low water, it 
would be below the bottom of most vessels at high 
water. 

If the torpedo is attached to the spindle of the circuit 
closer, the weight L may be dispensed with, and the 
circuit closer made larger to bear the weight of the 


torpedo. 








FOREIGN AND COLONIAL NOTES. 

Iron Making in Utah.—There are abundant iron ores 
within a radius of 15 miles of Ogden, known as red hema- 
tite, brown hematite, and magnetic, all of which are rich, 
yielding a liberal percentage of metallic iron. Ores can 
be laid down at the furnace by rail at 3.25 dols. per ton. 
Limestone containing 80 per cent. of lime is abundant, and 
can be put.in the stock-houses for 1 dol. per ton. Old 
rails can be contracted for at 25 dols. per ton in large 
quantities. New rails command 50 dols. per ton cash. 

Silting. wp of Hobson’s Bay.—Owing to the silting up of 
Hobson's Bay, it has not been qunetinls to bring along- 


side the piers large steamers like the Lusitania, Chimborazo, | PTO 


Whampoa, &c., which draw, when fully laden, more than 
25 ft. of water. The subject has been under the considera- 
tion of the Melbourne ‘bour Commissioners, and at 
their last meeting the harbour master, Captain Fullarton, 
brought up a report, according to which it would be 
necessary, in order to make Hobson’s Bay what it should 
be, to remove 5,533,332 cubic yards of silt, at a cost of 
about 250,0001. It was suggested, however, that tem- 
porary works might be und en, including the making 
of a berth at the Williamstown breakwater pier for large 
steamers (making the mouth of the river navigable, so that 
vessels drawing Bytes of —_ should a —_ aground, 
as was at presen e case), dredging ro Sandridge 
railway pier, and other similar ions. The considera- 
tion of the report has been deferred. 


Spanish Railwags.—The works of the Granallers and 





San Juan de las Abadesas Rail are ad 
progress made from Vich aa far as the 
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the price of fuel will always be an important question to 
—_ For years experiments have been made to utilise 
e large 


acres of peat land in the state than A 
to be found in quantities near Fall River, Lowell, 
Lawrence, Spri a Worcester, also all over the 


The Obi.—An expedition has just been made to the river 


Obi, in the extreme north of Russia, 


con in the Warkworth by Mr. sue Wi of 
Sunderland, shigmester endl pilots The of to 
which the river of that name di iteelf, lies ata 
considerable distance to the the White Sea, 


chain of mountains in lat. 51 .N., . 89deg. E. near 
the frontier of the Chinese Tape. yy 
north-west, and then due no’ 
versing the provinces of Tomsk and Tobolsk, a 
2700 miles, and it is joined on its way to the coast by 
River Irtish. The junction of these rivers forms a channel 
nearly 20 miles in width, and with a depth of water of from 
two to seven fathoms. To the outfall of this channel 
Warkworth penetrated, and she has brought home a 
of grain, which, it is said, was brought from Tomsk 
i up the Obi. 

The Amazon and the Madeira.—Commander Selfridge, 
of the United States navy, has been exhibiting at Washing- 
ton some charts of the zon and the Madeira rivers 
showing a new survey made by the officers of the United 
i The vessel went as far as Uroa 


grea’ e Is of the passage at 
roa, and that a onsbel oxtte baeenaie 

the rocks. The success of the ition is > 
and of + commercial value. It has been definitely 


proved that a navigable channel for vessels drawing full 
16 ft. or more exists during the greater sant al hopeurall 
the way up to San Antonio, which is the terminus of the 
Madeira and Mamore now in course of con- 
struction. 

The Turkish Navy.—In order to carry icy of 
retrenchment and reform in the Ottoman Seobe, t is 
to effect considerable reductions in the Turkish 
navy, to the extent of nearly half the vessels now in com- 

Swiss Ruilways.—At the close of ; 
there were 1547 miles of railway in operation in Switzer- 
land, 65 miles more than in September, 1877. The gross 
receipts of the first nine months of 1878 amounted to 
1,535,2081., showing an increase of 58,2741. this year. 





AUSTRALIAN INTERNATIONAL EXHIBITION, 1879.— 
The regulations for British exhibitors have been cupnoees, 
and are now obtainable, together with forms of application, 
from Mr. Edmund Johnson, Honorary of the 
London Committee, at the offices of the Exhibition, 3, 
Castle-street, Holborn. The space at the disposal of the 
Committee being limited, early application is recommended. 
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TELEGRAPHIC APPARATUS AT THE 
PARIS EXHIBITION.—No. X. 
Lesianc’s Exvecrric Fire TEvi- TAce. 

Ir is the nature of a fire to spring from the most 
insignificant origin, or a vast conflagration may be 
kindled by a spark, and its growth increases in an 
accumulating ratio far exceeding the compound 
interest law. It, therefore, becomes of the utmost 
importance to give quick warning of the outbreak 
of a fire, so that the firemen may be on the spot to 
commence their extinguishing operations against it 
as soon after its beginning as possible, for time 
saved then is of great value. The better to effect 


this several different systems of conveying fire 
alarms by electricity have within the last few years 
been developed, and also applied, particularly in 
America, where fires in towns are usually of a more 
dangerous character than in England, by reason of 


(B\ 





Fig. 1. 


normal variations of temperature, however high bra 4 
may be, in the room in which it is placed, but whic 

under the influence of a sudden and abnormally 
rapid rise of temperature will actuate an alarm 
signal. Itis based uponthe property which certain 
materials, such as felt, thick woollens, &c., possess, 
of behaving as good conductors of heat when the 
heat varies by insensible degrees like that emitted 
by the sun or stoves, but as bad conductors when 
the variation in question is sudden and accidental. 
It is, in fact,akird of differential thermometer, 
regulated automatically. The part sensitive to heat 
is constructed of zinc, which is one of the metals 
whose coefficient of expansion is the highest. Fig. 1 
represents an elevation of the entire apparatus, and 
Fig. 2 an orthographic projection, ona larger scale, 
of the most important details ; the indicating letters 
being the same in both diagrams. D is a base of 
wood little liable to expand and warp under heat; 


(8\ 





























the quantity of timber used in construction, and the 
extreme dryness of the climate in most parts. Some 
of these public fire-alarm systems are beginning to 
be adopted in this country. Glasgow, for example, 
has taken the question seriously in hand, and, before 
long, we trust that London will be supplied with 
street fire-alarms communicating with the fire- 
stations situated along the main thoroughfares, as 
the pillar letter-boxes are now, so that a citizen 
or watchman may, at a few moments’ notice, send 
intelligence of the outbreak of a fire to the nearest 
fire-brigade. These systems, however, are designed 
for calling help after the fire has been detected ; 
but there are, as is well-known, auxiliary contrivances 
for automatically announcing the origin of a fire to 
the inmates of a building or the watchman on duty. 
Thirty years ago Alexander Bain patented a means 
of doing this by electricity, in which a column of 
mercury in a thermometer completed a battery 
circuit and sounded an alarm, when the temperature 
of the locality in which it was placed rose to a 
certain degree. This was among the first, if not 
the very first, example of this species of fire-alarm, 
and it is one still largely employed in warehouses, 
and in the holds of ships, or other stores containing 
self-heating goods, or other cargoes liable to fires. 
In France, we believe, the first fire tell-tales date 
from the year 1858. Many different devices have 
been devised to effect the same purpose, such as in- 
flammable threads and strings passing throug’ 
apartments, the explosion of bombs, and the dilata- 
tion of wires or bars of alloys by increase of tempera- 
ture, the expansion of air, or some other gas, ina 
vessel having an elastic wall, and other more or less 
complex mechanisms. In 1852 the Count du 
Moncel invented an electro-automatic thermometer 
similar to Bain’s, but it was only intended to 
maintain the temperature of rooms or workshops 
beneath a certain fixed datum, and not to be a fire 
tell-tale, although it might have been easily modified 
for that purpose. 

All these plans, however, including that of Bain 
and Du Moncel, were designed only to give the 
alarm when a certain definite temperature, decided 
upon beforehand, had been reached. It is obvious 
that such tell-tales with fixed maxima are open 
to some objection, since in order to prevent false 
alarms it is necessary to know the maximum tempera- 
ture to which the apartment ordinarily acquires, 
and from the fact that a fire might have broken out 
and made considerable headway in some part of the 
place before the fixed maximum temperature was 
reached on the tell-tale. The fire-tale of M. Jules 
Leblanc, a manufacturer, of Tourcoing, France, 
which was exhibited amongst the telegraph apparatus 
at the Paris Exhibition is, therefore, an improve- 
ment upon the foregoing methods, inasmuch as it 
signals all sudden elevations of temperature what- 
ever. This system has been considered so satis- 
factory by the Société Industrielle du Nord de la 
France that they have awarded a medal to M. Le- 
blanc. 

Aware of the weak points in the older inventions, 
M. Leblanc has aimed at producing a tell-tale which 
will automatically follow or adjust itself to the 
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C and C! two upright metal supports bolted to the 


base. A and B are two expansible plates of sheet 
zinc about 60 centimetres long and 0.05 centi- 
metres thick, cut from the same piece so as to be 
isometric, or having an equal expansion. They 
are doubled into a gutter shape, so as to be more 
at one end to the 
support C, while being free to move at the other 
end through openings in the support C’. Ons 
of these plates, B, is covered with a wrapper of 
cloth or felt, which retards the effect of sudden 
changes of temperature on the metal within it; the 
plate A, on the contrary, is bare, and susceptible 
to the surrounding changes of temperature. Of 
exactly the same length and of similar quality 
these two plates give sensibly the same linear di- 
latation for each degree. B! is asquare box soldered 
to the extremity of the plate B, and E! is a small 
bar fixed to the box B', but isolated from it, and 
carrying an adjustable contact screw E, By means 
of this screw the range of the tell-tale is regulated. 
The head is milled with 120 teeth, and each tooth 
represents a quarter of a degree of temperature, so 
that an interval from a fraction of a degree to 
several degrees Centigrade may be at will adjusted 
between the contact point of the screw and the 
spring platinum contact F, attached to the free end 
of the bare zinc A, according to the degree of sensi- 
bility required in the A omy The zinc A carries 
at its extremity a metal piece A! which bears two 
spring contacts F F', which are intended to make 
contact with the screws E and M when the plate A 
expands far enough. M!' is a small insulating bar 
supported by the base board D, and carrying the 
second regulating screw M. This latter screw con- 
tact is added to the apparatus as a second tell-tale 
of the old sort, namely, with a fixed maximum, de- 
termined beforehand. It has 50 teeth round its 
head, each representing a degree Centigrade. The 
screws E and M are connected by wire with the 


tem 
and linen factories, after two minutes and ten seconds, 
As none of the other instruments tried gave an 
indication at all, the burning tow was placed benea 
them at the distance of a few metres, and even in 
this advantageous 
function and that 


by wire to the terminal N, to which is led the other 
pole of the battery. It will be seen that when the 
oo A expands sufficiently far to carry the spring 
into contact with the screw E the battery circuit 
would be completed, and a local gong, bell, or other 
alarm in the circuit would be actua E" and M" 
are small spring ratchets gearing in the teeth of the 
screws E and M and holding the latter in their ad- 
justed positions. All the contact points are faced 
with platinum, to avoid the evil effects of oxidation, 
and the whole is enclosed in a protecting case to 
exclude the dust of even the foulest atmospheres. 
After the description we have given the action of 
the instrument will be readily understood. Let us 
sup that it is properly installed in an apart- 
ment, and that the screw E is adjusted so as to 
leave an interval of one degree between it and 
the contact spring F. Now, so long as the varia- 
tions of temperature in the room are sluggish, 
the flannel or felt round the zinc plate B which 
carries the screw, will not interfere with the sensi- 
tiveness of the plate it covers, and both plates, the 
covered as well as the bare, will keep pace with each 
other in their expansion. The relative distance of 
the two contacts will therefore be preserved with 
very little alteration, since the screw is carried 
by one plate and the spring by the other. But, if 
there is a sudden rise of temperature due to any 
cause, such as the outbreak of a fire, the bare plate 
will first feel it effects, and expand so rapidly in 
proportion to the plate swathed in flannel, that the 
spring contact will be carried forward into connexion 
with the screw contact, the electric circuit will be 
completed, and the alarm will be sounded, 

The case of a sudden rise of temperature which 
we have hitherto assumed, is without doubt that to be 
most frequently anticipated ; but nevertheless there 
might be fires which take their rise in a fashion so 
slow and gradual as to a the closing of the 
circuit in the manner described, and defeat the 
object of the tell-tale. M. Leblanc has also pro- 
vided against this contingency,. by adding to this 
differential maximum arrangement the auxiliary 
contact which takes place at a fixed maximum 
npn. Any defect in the proper operation 
of the former arrangement is thus made up for in 
the end by the latter. The best side for the tell- 
tale is, usually, near the ceiling of the apartment it 
is applied to, in some place where heat tends to ac- 
cumulate under the action of air currents determined 
by the disposition of the doors and windows. 

M. Leblanc’s tell-tale has been in use for several 
years past, and given very satisfactory results. It 
is easily readily regulated to begin with, ard when 
once it is set up it requires no further care. They 
have been subjected to sudden changes of temper- 
ature, even to the extent of plunging them in steam 
or in iced water, and, by all accounts, appeared to 
have fully sustained their good character, Experi- 
ments have been made with them before various of 
the learned societies of France, which demonstrate 
that they are able to signal any sudden outbreak of 
fire in two or three minutes afterwards, let the 
gradual range of temperature be what it may within 
the limits of the fixed maximum. At one of these 
trials, which took place at the Brussels International 
Exhibition of Hygiene in 1876, there were five tell- 
tales from different countries pitted against each 
other. They were tested in a lange salle 42 ft. long 
by 29 ft. wide, and 14 ft. high, well lighted by large 
windows and very well ventilated, a circumstance 
rendering it more difficult to heat up. The heat was 
produced by applying alight to a small pan contain- 
ing tow with alcohol. All the apparatus were 
placed at one extremity of the hall, whilst the fire 
was stationed at the other extremity at a distance of 
42 ft. After the alcohol had been lit for a short 
time all the tell-tales of M. Leblanc, of which there 
were three, sounded their alarms, while all the other 
tell-tales tried remained silent. M,. Leblanc’s first 
instrument regulated for use in museums, libraries, 
docks, and warehouses, signalled after an interval of 
35 seconds ; his second, regulated for places where 
the temperature is more variable, such as concerts, 
workshops, &c., after two minutes; and his third, 
regulated for industrial establishments, in which the 
rature is extremely variable, such as in wool 


ition, only one fulfilled its 
r an interval of 15 minutes. 





terminal P to which is led one pole of a battery, and 
the fixedends of the zinc plates are also connected 


The jvy: therefore, awarded to M. Leblanc the 
med 


at their disposal. 

















+ 


446 


ENGINEERING. 


[Dzc. 6, 1878. 





METALLURGY AT THE PARIS 
EXHIBITION.—No. VI. 
Tne MeratturGy or NICKEL—(concluded). 


Smelting for Matte or Speiss—In many cases, 
where poor ores contain iron, it is advantageous to 
add sulphur or arsenic to the silicate of nickel and 
to form a matte or a speiss that is treated for nickel, 
as we have already seen elsewhere, Not only 
sulphur may be used in the case of mattes, but also 
iron or copper pyrites, sulphates of barytes and of 
lime, and sulphide of calcium. The New Caledonian 
ore is sometimes added to European sulphides or 
arsenides containing nickel, and a rich matte or speiss 
is the result, 

At Septtme the mattes obtained are rich. Their 
contents are as follows : 





Nickel 50 to 60 
Tron 25 ,, 15 
Sulphur 25 ,,.25 

100 


‘Lhe matte is easily stamped and dissolved in acids 
for the manufacture of nickel salts; By these methods 
the Sept?me works can produce monthly : 8 tons of 
pure nickel by cast process ; 2 tons of sulphate of 
nickel and ammonia ; ib tons of sulphate of nickel. 
They exhibited at the Champ de Mars in the French 
Colonial Department, as well as in the French 
Class 43. ‘Their vitrine contained a few samples of 
ore, cast metal, and mattes of first smeltings, pure 
nickel, and nickel alloy (50 nickel to 50 co per). 
They also showed large castings of pure nickel, sul- 
hate of nickel and ammonia, and sulphate of nickel. 
essrs. J. Higginson and Co.’s foundry of Nouméa 
(New Caledonia), in connexion with the Septéme 
works, also exhibited in the same place. Besides the 
different ‘products obtained in the ‘numerous smelt- 
ing processes we have ‘alludeéd to, M. Garnier 
showed, in his exhibit, variots applications of nickel 
manufactured by those who purchase his’ metal. 

Messrs. Christofle and’ Co.'s St. Denis Works,—Iv 
September, 1875, an order was given at Nouméa 
for the shipment’ of 500 tons of ore for Messrs. 
Christofie’s account,’ In July-of the following year 
the results~ obtained with ‘this first shipload of 
mineral were submitted to the Academie des Sciences 
and published in the Compte-Rendu of the 6th of 
July's sitting. ‘The first impulse once given, the 
lodes were quickly opened and worked, and many 
shiploads followed. At present the amount of nickel 
ore raised in New Caledonia and exported is about 
4000 tons per annum. 

In April, 1876, M. Christofle decided upon 
establishing his St. Dennis foundry; that now covers 
21,000 square metres;.and amply supplies his Paris 
works with ail the nickel and alloy required for his 
extensive business. 

The silicate ore is divided into three classes. 
Different methods are followed for the treatment of 
each of these divisions. 


First Class, composed of “ prills” or rich lumps of | . 


ore containing from 15 to.18 per cent. of nickel. 
These rich fragments of ore are easily recognised, as 
has been mentioned in another article, by their in- 
tense green shade, but they are generally covered 
with poor ore dust, and their cavities often contain 
earthy oxides of iron, similar to the gozans that 
accompany oxidised copper ores. They are 
thoroughly washed and the iron brushed off as com- 

letely as possible. Any light-shaded piece is care. 
ully put aside for the second class. The ore is 
then crushed, and having been mixed with charcoal 
dust and a flux composed of carbonates of soda and 
lime, is placed in a refractory clay crucible about 
18 in. high. Several crucibles are placed at once in 
a special furnace adapted for the purpose; the 
silicate is reduced and metallic nickel, or rather a 
cast, is the result. Asall iron has been previously 
washed from the ore, the product is often very pure. 
It is sometimes refined,by a second melting with 
nitre,. With the object of obtaining separate grains 
of nickel, easier to handle thax larger quantities, 
the contents of the crucible are emptied into water. 
The grains of nickel are found disseminated in a 
crumbling slag, from which they are easily de- 
tached. 

The Second Class is also hand picked and washed. 
It is composed of ts that are too poor for 
the firs , and of rich smalls, The second.class 
ore contains from 8 to 10. per cent. of nickel ; its 

tage of iron is considerably than in the 

¢ class, and being poorer in nickel it is naturally 
richer in i aving been previously stamped 
it is placed in large wooden: vats, lined with lead 


sheeting, andis dissolved in hydrochloric acid. The 
iron is quickly dissolved, and is at once precipitated 
by the addition of carbonate of lime. Any alumina 
contained in the ore follows the oxide of iron, and 
the two substances gather at the bottom of the vat. 

The dissolution containing the chloride of nickel 
is separated from the iron precipitate, and oxide of 
nickel is obtained by addition of lime water. A 
certain amount of magnesia always accompanies 
the nickel precipitate. To avoid this drawback it 
would be necessary to diminish the quantity of lime 
water, and the result would be an incomplete pre- 
cipitation of the metal. The oxide of nickel is 
washed with hot water and dried. It is then cut 
into cubes or broken into fragments that are mixed 
with charcoal, and heated to a high temperature, so 
as slightly to soften the nickel metal. Any sulphur 
that the ore may have contained is drawn off by the 
magnesia, and drops of slag composed of these two 
substances are found to envelop particles of metal. 
The grains or cubes of nickel obtained by this pro- 
cess are equal, if not purer, to similar products de- 
scribed elsewhere. 

The Third Class, or poor ores, with about 4 per cent. 
of nickel, and often under this percentage, are con- 
centrated into mattes in a hearth. is class of 
ore is not only impure, but it contains too much 
iron for either of the processes just described. 
Sulphate of lime is the agent employed by M. 
Christofle to furnish the amount of sulphur re- 
quired for the formation of a matte, that is after- 
wards dissolved in hydro-chloric. acid, and treated 
for nickel,as. we:have seen informer article. 


Messrs, Christofle and Co,’s)fine nickel exhibit, 
placed ite the entrance ofi¢he P j was 
most . A glance at themumerous app ons 
that have been found for the«new: Zi and are 
manufactured by this firm, amply t nickel 
is likely, afew years, to ' generally 
used than it is at nt, ke 

In Claas 43, next/to the Septéme vitrine, Metitrs. 
Noury and Cowof St. Denis, exhibited the ucts 


of their manufaeture? Amongst other things a block 


of cast nickel of 260 kilos., sepensenting (oe produce 
of .34 tons of New Caledonian org ir monthly 
manufacture is : mime 
Pure nickel (98 to 99 per cent.) in grains and 
Mme i eae tie se 
applications R web ad ES: Se 
Nickel salts ‘ ° oe ae @ 
Nickel Alloys.—Nickel is generally used in com- 
bination with copper and other metals. <A variety 


of compounds have been proposed and patented. 
The richest in nickel is the one used for coinage ; 


ont 


Nickel 25 
Copper «+ ove = 74 
Divers... si eee ina od ocd 1 

100 


A 50 per cent. alloy is, however, sometimes used 
in wai ing, whenever great hardness and 
toughness of metal are required. Beyond 25 per 
cent. it becomes so hard that it is difficult to make 
an impression on the metal’s surface without breaking 
the die used for the purpose. 

Maillechorts are alloys that contain from 6 to.15 per 
cent, of nickel, the remainder being composed of 
copper and zinc, in the proportion of 2 of 
copper to 1 of zinc. Sometimes a little tin, lead, 
aluminum, bismuth, tungsten, &c., are added. 
Every alloy contains a small amount of iron, but 
seldom more than 1 or 2 percent, A maillechort, 
patented by M. Sauvage, is composed as follows : 


Ca 58.0 
Zn 27.0 
Ni 12.0 
Sn 2.0 
Al 0.5 
B, 05 

100.0 


A very fine metal, strongly resembling silver, is 
obtained, by adding some copper and cobalt and 
diminishing the proportion of zinc. The following 
are three compounds patented by M. Pirsch, and 
published by M. Badoureau : 


Cu 79.50 75.00 71.00 
Ni 16.00 16.00 16.50 
Co 1.00 2.00 1.25 
Zn 1.00 2.25 7.50 
Sn 1.00 2.75 2.50 
Al 0.50 0.50 2.50 
Fi 1.00 1,50 1.25 


- 
. 





To manufacture this alloy, known as silverine,' 





nickel cubes, black oxide of cobalt mixed with{a 
little charcoal, iron, and a quarter of the copper re- 
quired for the compound, are placed in a plumbago 
crucible, and covered by charcoal and | kilo. of 
borax, The crucible is heated for two hours and 
the contents cast in a metallic mould. A brass 
composed of a of zinc and copper is pre- 
pared separately. he two alloys thus prepared 
are joined, with addition of a little copper and 
aluminum, in a clay crucible that is filled up with 
charcoal. The operation lasts an hour and a 
quarter and produces 30 kilos. of stlverine. 
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Journal of the Society of Telegraph Engineers. No. 
XXI., Vol. VII. (price 7s.{6d.) and No. XXII. and XXIII., 
Vol. VII. (price 15s. 6d.) Edited by Lieut.-Colonel Frank 
Botton, C.E., Hono: Secretary, and F. H. Wess, 
Secretary. London: E. and F. N. Spon, Chari 


THE rapid advancement that has been made in 
telegraphy is well illustrated by the contents of 
these volumes, which contain the account of the first 
exhibition of the phonograph and the microphone 
before the Society of Telegraph Engineers, as well as 
papers on various subjects connected with the duplex 
and various other scientific subjects and wonders 
which appear to come before the public more fast 
and furiously every year. Indeed, when we consider 
the rapidity with which novelties occur connected 
with the science of electricity, it requires no small 
amount of study to keep au courant with the sub- 
ject ; and it is often difficult to collect the in- 
formation given in journals of societies and foreign 
periodicals. The Society of Telegraph Engineers 
does well in collecting abstracts from such sources 
and reprinting them in these pages with the original 
papers read at the meetings. 

The first of these volumes contains the address of 
Dr, Siemens as President, which reviews the progress 
of telegraphy during the last few years. It alludes 
to the duplex, the quadruplex, and the telephone. 
The frequent failure of suspended land lines. in 
winter is mentioned, and the adoption of under- 
ground wires in Germany, even for long circuits, as 
@ remedy was announced. Submarine telegraphy 
and the electric light are alluded to. Dynamo-electric 
machines as a means of conveying mechanical 
power to a distance are mentioned, and some experi- 
ments which Dr. Siemens had made showed that a 
loss of 40 per cent. took place in the transmission, 
but the distance experimented through is not 

iven, 

’ We have next a description by Mr. W. H. Preece 
of the American telegraph system delivered viva voce. 
Mr, Preece was, with Mr, Fischer, appointed by the 
Government to proceed to America and report upon 
the telegraphic system of America. The commercial 
and engineering aspects of the American lines are 
alluded to, The tariff, staff, and working are de- 
tailed as well as the construction of the lines. The 
pole lines are very fine. In New York there are 
some poles 96 ft. high with 100 wires on them. 
Very few struts or braces are used, but the poles 
run forty to the mile, or about double what we use 
in England. The arrangements for fire alarms and 
the domestic telegraph for calling for a cab or mes- 
senger are descri The whole address is very 
complete, instructive, and interesting. 

In this volume is given the account of the meeting 
when Edison’s phonograph was first exhibited. At 
the same meeting Mr. Barlow’s logograph was 
shown. There is an illustration of Edison's and 
also of that made by Mr. Stroh with a regulator. 
This may become an important record in an historical 
point of view. 

Dr. De La Rue’s chloride of silver battery and 
Byrne’s pneumatic battery are described, the latter 
having been exhibited at one of the meetings, 

Besides the reports of meetings these volumes 
contain original communications not read at the 
meetings. Amongst these we have a description 
by Mr, Alf. Niaudetof a “ machine rheostatique” in- 
vented by M. Planté, of Paris. This machine con- 
sists of a commutator by which a number of con- 
densers are each charged from a battery, and then 
joined up in cascade for di . Thus with 
30 condensers sparks can be obtained of 4 centi- 
metres : 

Amongst the abstracts and extracts there is a 

r by Mr. Latimer Clark on ‘‘A Standard Voltaic 
Battery.” read before the Royal Society, describing 
the measurement of .the electromotive force of Mr. 
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Clark’s standard element, by means of the electro- 
dynamometer constructed for the British Association 
Committee on electrical units. The value of the 
electromotive force of these elements is found to be 
1.45 volts. The whole process and mathematical 
reasoning are given with illustrations of the instru- 
ménts employed. There is also an able paper by 
Mr, Louis Schwendler on “ Duplex Telegraphy,” in 
which the whole problem is mathematically treated. 

An instrument called the “wire finder” ig de- 
scribed by Mr. John Gott, in which the telephone 
is applied to the detection of currents -passing -in 
insulated wires. Mr, Gott states, ‘‘ With the induc- 
tion coil described, I can hear distinctly the ordinary 
working signals passing through a large shore end 
20 tons to the mile.” 

In Nos.. 22 and 23, vol. vii., we have first a very 
practical paper by Mr. Gavey on “Insulators for 
Aérial Telegraph Lines.” Experiments‘on a number 
of insulators of different construction Were madé 
Mr. Gavey and the results are carefully tabulated. 
The greatest novelty in insulators appears to be 
that invented by Messrs. Johnson Phillips, in 
which a lip on the interior of the cup is filled with 
oil, thus interposing a belt of oil surface in the 
surface of insulation. The discussion on this paper 
was very full, and much practical information was 
given by various speakers, Itappears that England 
is about the worst climate for insulation, and it 
was stated in discussion that the lines in America 
tested beautifully, whilst the insulators were most 
execrable: Then follows a curious but rather dry 
paper on ‘The Law of International Telegraph 
Traffic,” by Mr. C. L. Madsen. We have next a 
paper ‘on ‘*The Unit of the Birmingham Wire 
Gauge,” by Mr. C.. Walker, in which the want 
of a standard of reference for the Birmingham 
wire gauge was pointed out. According to one 
gauge that Mr. Walker had given to him in 1860, 
the unit appeared to be zi,th of an inch. Several 
tables are given showing the diameter of wire’ of 
different B.W.G. numbers, as given by various 
authorities, -showing’ differences of as*much as 
nearly 40 per cent. The discussion that ensued 
resulted in the appointment of a committee to con- 
sider the whole subject and devise a rational wire 
gauge. 

A paper on “‘ Soundin Relation to the Telephone,” 
by-Dr. Clarence J; Blake, of America,: investigates 
the subject from a medical point of -view, and con- 
tains illustrations of ‘the interior ofthe. human head, 
a subject appertaining more to the medical than the 
telegraph engineer's profession. At the»meeting 
when this paper was read, an instrument called’the 
telephone harp was. exhibited by Mr, Gower, of 
America. The instrument was played in an adjoin- 
ing room and the sound given out-of sevefal teles 
phones placed at different parts of the theatre, «© 

We have next an address by Mr. Preece, in which 
the Hughes microphone was. described and the in- 
strument exhibited, Mr. Hughes afterwards address- 
ing the meeting. Amongst the ge cpa bra 
tions a note on ‘Electrolytic Polarisation,” by- 
Professors John Perry and Mr, E. Ayrton, and one 
on ‘ Electro-magnets,” by Mr. Oliver Heaviside, 
are printed. “3 

The communications also include one from Mr. R. 
T. Brown, of the West India and Panama Telegraph, 
giving an instance where an iron lighthouse was 
sufficiently insulated by its granite foundation to 
cause the lightning that struck it to énter the 
lightning protector of a tele, cable, . which 
ended at the lighthouse ins of going to earth 
direct, The cable was only thus’ saved by the 
lightning protector. Since then to save a repetition 
the iron lighthouse has been connected by a metal 
wire to the sea. 

Amongst the abstracts: from journals, &c., are 
several of interest. There is a paper on the “ Bir- 
mingham Wire Gauge,” by Mr. L. Clark, read before 
the British Association in 1867, and a report ona 
standard wire gauge by a committee of the American 
Institute of Mining Engineers. The committee re- 
commend : 

‘¢], The abandonment of the system of fixed 

es for commercial use. 

‘“‘ 2, The abandonment of the system of represent- 
ing the diameters and sizes by numbers. 

‘« 3. The adoption of the system expressing sizes in 
thousandths of an inch or fractions of a millimetre. 

“© 4, The adoption of the micrometer gauge as 
the method of measuring size.” 

These seem sensible recommendations. 

We have a description of a heliograph, invented 
by M. Lesuerre, by which signalling is carried on 


at ten leagues by sun flashing the Morse alphabet. 
The instrument has two mirrors, and appears more 
complicated than Mr. Mance’s which is used in India. 
A paper on “ Electro-harmonic ‘Telegraphy,” by Mr. 
F. L. Pope, read before the American Electrical 
eee | at Chicago, is given, in which the theory of 
the subject is considered. We have also Edison’s 
micro-tasimeter with illustrations from the Scientific 
American, and lastly a paper by W. H. Preece read 
before the Physical Society on ‘‘ Byrne’s Pneumatic 
Battery.” «< 

Altogether these volumes of Transactions show 
the vitality of the young Society now established but 
six years. ‘The books are well illustrated, carefully 
edited, and well got up, and the increase in the 
price shows the demand there has been for the 
earlier numbers, which are nearly out of print. 

The Society now nuinbers nearly 1100 members 
and associates, of which 171 ate foreign members, 
and to these, a8 well as to the number of English 
members abroad, the® Transactions.are sent direct 


volumes published contain an amount of practical in» 
formation and of récords on tele P ic subjects 
that shonld be. on the lib shelf of all that are 
interested in electricity or telegraphy. 





CANADIAN RAILWAYS.—No. XI. 
HaAtmax To WInpsor. : 


Tue two railways previously sketched, the Inter- 
colonial and Occidental, will be in the’future’ the 


its winter port; but, besides these, there is’a series 
of railways that has hitherto conducted this traffic, 
in combination withthe Grand Trunk, or other roads 


urpose is to follow these, through an entirely dif- 
eke country, to Montreal and Ottawa. Leavin 


passes over a singularly rocky and sterile district to- 
the Great West. 

Before leaving Bedford Basin, seven miles from 
Halifax, the train runs underneath a thin wire 
so light that ib scarcely : seems 
either side. of;the track is a 


sidings from the main 


-tight,-facing a substantial wharf on the~side of t 
basin, is Messrs..Moir and C 

that on the left ‘is their saw an 
‘endless wire is transmitting 400 horse power, 


to be employed, fully three-fourths of a mile distant, 


and pitched, leads the imprisoned water, under a 
head of from 12 ft. to 24 ft., to‘awrought-iron pipe, 
near ae Ys in. plates —_ 4 Bice diameter, and 
working under a constantly inc: pressure, as it 
vans lite a great snake down the valley, a total 
distance with the flume of 3375 ft, Near the end.the 
pipe swellsin diameter to 5}ft.,.and terminates in a 
‘turbine case 8 ft. over all, not ‘unlike the swelling 
throat and massive jaws of the said snake, as if about 
to plunge into the water ofthe great basin. Inside 
of this casing, and only 40 in. in diameter, is the 
turbine which gave the best results out of the 
twenty tested at the Centennial Exhibition at 
Philadelphia, yielding 87.66 per cent. of the power 
bs tthe passing through it, and which it is 
claimed isthe highest result that has ever been 
obtained. ‘ "The turbine‘making when at full speed 
300 revolutions per’mitiute, developing over 400 
horse power, transmits this through a 6 in. vertical 
shaft and heavy bevel ing to the rope wheel 
14 ft. in diameter, which when running at its proper 
speed drives the steel rope, only 7 in. in thickness, 
at a speed of over a milea minute, Asthe distance 
to the main machinery was 900 ft. it was deemed 
better to divide this space, and the sawmill was so 
arranged that its large double grooved rope wheel 
is exactly 450 ft. to the turbine on one side and the 
elevator on the other, the centres being fixed so 





exactly that a single spare rope answers the purpose 
of a duplicate for either dim, And now what is 


by the Society, so that the papers are read in albj leg 
countries where the-telegraph exists. All the-six|.gt 


main conniexion between the capital of Canada and 


in the United States; and, beginning at Halifax, our 


the terminal station of the Intercolonial, this route 
is the same for 13 miles to Windsor, or Waverley 
Junction, whence, turning off abruptly to the left, it 


wards Annapolis for St. John, the United States; or 


i rope, 
ne wo and on 
large building, with 
line,.and accommodation for, 
a considerable business. The establishment ‘to the 


y’s grain elevator, 
box mill, and the 


over'a space of {900 ft., to work the machinery of 
the elevator and. the flour mill attached. Some 


‘left, may be seen a dam, which confines the water 
of Long Lake, and stores up the energy destined 


in: the:manufactories below. From this dam a flume’ 
of wood 6 ft. square, thoroughly bolted, caulked’ 


an elevator, so common in connexion with the grai 
trade in America, and not yet introduced where 
they seem equally necessary on English railways ? 
This is a small one, but in principle is the same as 
the most extensive. Firmly bedded on the edge of 
the wharf is a tower 106 ft. high, and at its upper 
part and projecting over the water is a pent-house 
roof and building, as it were bolted on to the side 
of this tower. Depending from the interior of this, 
and not unlike a huge elephant’s trunk, in this in- 
stance 63 ft. long, isa swinging arrangement that 
can be raised, lowered, or extended in any direction 
to suit the various circumstances of the vessels, 
whose cargoes of grain have to be discharged. 
Enclosed in this elongated proboscis, or leg as it is 
called, is an endless belt of leather, 10in. wide, 
which travels over suitable pulleys at the top and 
bottom, and on this belt are attached little tin 
troughs or buckets, spaced 18 in. a on the belt, 
and holding each one-tenth of a bushel of grain. 
When the vessel is moored under. the-¢levator this 
is di through the open hatchwWay into thé 
ed, the buckets in passing over the 
ives ih“ Saecession, are 
dikcharged/into a suit- 
assing over the upper 









able pe or trough in 
pulley, and return upside sn and empty on the 
other side, to be again righted and refilled at the 
bottom. This bucket belt runs at the rate of 450 ft. 
er minute, and as during that time 300 buckets 
ve been filled and discharged, the lifting capacity 
is1800 bushelsper hour. The power is communicated 
to-thifbelt by a pair of pulleys, one on each side of 
the >a roller, the three being keyed on to the 
Le , which forms also the centre on which 
‘thie elévator leg swings, and which carried on suit- 
able bearings, that can be raised or lowered by a 
‘winch, affords the means of regulating the height 
of this leg or trunk, as the cargo is gradually 
lowered in the hold, or a new vessel has to be dealt’ 
with, At the back of this tower is a large store- 
house, containing 15 bins of a capacity of 100,000 
bushels, for the storage of different lots or consign- 
ments of grain. And at the back of this nisa 
flour mill containing seven run of Fresth bares, 
with a capacity equal to 400 barrels of flour in the’ 
24 hours, The grain from the elevator is conducted 
bya spout into a large hopper, from which b 
suitable machinery it is weld, cleaned, aérated, 
cooled, bagged, and discharged either into the 
railway cars below, into any one of the bins for 
storage, or into the adjoining flour mill to be 
oundinto flour, the whole of these operations, 
the sewing up of the bags, being 
one weighing the grain the othér 


two 
Hiking theses, hoisting or lowering the elevator 


leg,’ and looking after the machinery generally. 
is so completely automatic that 


The whole, in 
no manual labours required in handling the grain 
‘from the holdof*the vessel, till it is ready to be 
a in the barrels as flour. Or the process may 

‘reversed, and ‘wheat brought in by the railway 
‘| may be disc into the vessels, or should the 
grain heat in any one of the bins, which is shown by 
thermometers in brass tubes fixed in each, it can be 
taken out, cooled, and stored in another, the safety 
against injury by heating being one of the best 
points of this system of granaries, 

From the junction the railway rises for nearly 
18 miles by successive gradients, in some places as 
sg tog 1 in 73, to Mount Uniacke, the summit of 
the line, 519 ft. above either Halifax or Windsor, the 
substratum of the country being the same auriferous 
quartzite rocks noticed on the Intercolonial, and 
several of the regular gold mining districts are at a 
short distance to the east of the line. The existence 
of = in various places in Nova Scotia would seem 
to have been known, or at least suspected, by the 
earliest settlers, and such names as Bras d’Or, Cape 
d'Or, Jeddore (clearly a corruption of Jet d’Or), and 
Gold River, evidently point to such a conclusion. 
But the earliest known workings, or rather washings, 
were in the bed of the River Avon at Windsor, where, 
about 1810, a number of men were employed in 
‘‘panning” the alluvial sands which underlie the 
mud, and can be reached at low water ; but as each 
man only earned about eighteenpence per day, 
this mode of earning gold was soon abandoned. 
This circumstance was recalled to mind, when in 
putting down the foundations of the railway brid 
in 1867, sand visibly rich in gold was taken out by 
the workmen in the coffer-dams. In 1855 Professor 
Dawson, now president of M‘Gill College at Mon- 
treal, published his ‘‘ Acadian Geology,” and dis- 

inctly indicated the position of the rocks as likely 


y 


‘distance in the woods, on the eminence to the 
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DETAILS OF 6-HP. TRACTION 


ENGINE, AT THE 


PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, IPSWICH. 


oO 


These mines belong to the Crown, and when a 
district is proclaimed the ground is surveyed, the 
lots sold, and a royalty of three per cent. charged on 
the metal extracted. The mining is generally by a 
shaft, which answers both for pumping and winding, 
sunk to such a depth as thought desirable, and then 
the vein, usually 12in, to 18 in. thick, and nearly 
vertical, ‘‘ stoped” down from underneath, The 
quartz is taken directly to the mill, not calcined, as 
is usual in Mexico and South America, but broken 
to a convenient size and roughly assorted. There 
are some few Chilian mills, working with edge 
wheels, but the usual plan of pulverising is by 
stamps, which seem to be the “most suitable for 
this mineral. One of the most complete and 
best arranged of these quartz crushers is Mr. 
Burkner’s, of Waverley, which has done more work, 
and certainly produced more gold, than any other 
in the country. There are twenty-four stamps, 
each weighing 780 lb., with cast-iron heads, the 
fall being 15 in., and making 50 strokes per minute ; 
the water-wheel is 120 horse power, and the capacity 
of the mill 36 tons of quartz in 24 hours. They 
call these series of stamps, batteries, and if noise is 
a criterion of excellence in batteries generally, this 
one has a good chance of a premium ; for a good 
hearty, ear-splitting, deafening din it is complete. 

The quartz is shovelled into a cast-iron trough, into 
which these stamps are incessantly hammering, and 
the pulverised material carried off through a strainer 
of greater or less fineness by a stream of water run- 
ning through the trough. Themuddy current is then 
directed over a series of cups filled with mercury, 
which arrests and amalgamates with the gold in its 
passage, the residue being allowed to run to waste. 
From time to time, depending upon the richness of 
the quartz, a spoonful of mercury is added to each of 
these cups, and at intervals the amalgam is taken 
out, the excess of mercury squeezed out through a 
chamois leather, the remainder heated in an iron 
retort lined with clay, and the mercury, driven off 
in the form of vapour, is condensed under water 
ready for use again. The gold remains as a spongy 
mass, which is melted in a crucible, cast into a 
‘‘ brick” and sold to the banks. ‘There is not much 
waste of mercury in the process; 7000 tons of ore 
were crushed and amalgamated at this mill with 
115 lb. of mercury, costing only a halfpenny per 
ton; the whole cost of crushing and amalgamating 
is only from 2s, to 3s. per ton of quartz, according to 
its hardness, whilst the mining costs from 16s. to 36s. 
per ton according tothe thickness of the vein. The 
gold of these mines is unusually pure, the fineness 
ranging from 918 parts of gold, with 79 of silver, in 
the 1000, to 968 with 22 of silver, andits value 
averages 19.22 dols., or nearly 4/. sterling per ounce, 
The great waste appears to be in the pulverised ma- 
terial passing too quickly over the mercury, and 
escaping amongst the “tailings” without amalga- 
mating, and also from the large quantity of gold 
associated with the mispickel or arsenical pyrites, on 





(For Description, see Page 450.) 
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which the mercury has but little effect. Assays of 
some waste from Waverley gave nearly 15 peuny- 
weights of gold to the ton, whilst not over eight 
had been previously extracted, a result which shows 
that nearly two-thirds of the gold was being lost, and 
that the amalgamating was being most imperfectly 
performed. At none of the gold-mining districts 
has the diversion of industry been so marked as at 
Mount Uniacke. One of the latest discoveries, it 
was the first to feel the reaction, and whilst in 1868 
there were 3247 oz, returned from these mines, in 








1874 only 14 oz. were produced, But this falling off 
it is to be hoped is only temporary. ‘‘ The average 
yield,” says Mr. Sterry Hunt in his report to the 
Government, ‘‘is greater in Nova Scotia to the ton 
of rock, and also to each miner, than in any other 
gold-producing district known, and no other region 
offers better inducements to the introduction of 
capital and labour, which alone are wanted to make 
this one of the greatest mining districts in the world.” 

After passing Mount Uniacke, 10 miles of a barren 
country Selegs us to Ellershouse, the property of an 
enterprising German of the same name, who has 
made this place and the country round, A mile 
below the station are his paper works, the peculi- 
arity of the article produced being that it is made 
from hemlock timber, which, sawn into lengths of 
12in. or 14 in., is crushed under edge-runners, and 
worked into pulp. Mr. Ellershausen’s main business, 
however, is in Newfoundland, where he owns the 
Bett’s Cove Copper Mines, which employ from 1000 
to 1200 hands, and shipped last year over 44,000 tons 
of ore. Mr. Ellershausen is also the patentee of a pro- 
cess which he hopes has every prospect of superseding 
puddling in the manufacture of wrought iron. By 
mixing the molten iron, as it flows from the blast 
furnace, with crushed hematite, by a peculiar ar- 
rangement, he produces a conglomerate, which, sub- 
sequently exposed in a reheating furnace without 
remelting, produces a superior — bloom ready 
for the rolls, effecting an alleged saving of half the 
coal, and nearly all the labour of puddling, besides 
producing a better iron. ‘The process is extensively 
adopted at Pittsburgh, where they estimate an 
immense saving, and predict a general adoption of 
the system. 

Leaving Ellershouse, for the next six miles the 
line is over the gypsum formation, and the last three 
into Windsor is over a good alluvial soil, the com- 
mencement of the rich = land, dyked out from 
the muddy waters of the Bay of Fundy, and for- 
merly the home of the unfortunate Acadians. The 

um, which is seen in dozens of exposures in 

the hill-sides along the railway, and of which con- 
sists the long line of mural precipices seen to the 
right, indicating the north bank of the St. Croix 
river, forms an important traffic for the railway, and 
the principal article of trade and export of the town 
of Windsor. An average of 100,000 tons per annum 
is shipped from here to the United States, principally 
as a manure for the land, although there seems to 
be some doubt as to the mode in which its beneficial 
influence is exerted. In 1873 the largest quantity, 
120,693 tons, was so disposed of, about one-fourth 
of the whole being taken from the Winkworth 
Quarries, which have a tramway to the company’s 
wharf on the St. Croix. It is easily quarried ; holes 
to receive small charges of powder are bored into 
the face of the rock with an auger made for the 
urpose, and the fall breaks it up sufficiently for 
Loedling. The usual selling price is from 3s, 4d. to 
3s. 9d. per ton, free on board at the wharves. The 
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late Judge Haliburton (Sam Slick), who lived at 
Windsor, had his quarries in the town, and 30 years 
since he had a small railway, the first in this dis- 
trict, to take it down to his shipping place. ; 

The Windsor branch, 32 miles long from its 
junction with the Intercolonial to the town of 

indsor, was constructed by the Provincial Govern- 
ment, and opened for traffic June 3, 1858. It was 
originally laid with 63 lb, rails of the double-headed 
pattern, with cast-iron chairs 22lb. weight inter- 
mediate and 33 lb, at the joints, one of the few 
roads in America ever laid on this system, and which 
proved here a bad failure and most expensive in its 
maintenance. It has now 56 lb, iron rails of the 
Erie pattern, fished at the joints, on sleepers 2} ft. 
centres. On January 1, 1872, it was leased to the 
Windsor and Annapolis Railway Company, who 
worked it until August 1, 1877, paying one-third 
of the gross receipts to the Government, who in 
return kept it in repair. On September 22, last 
year, the Govennmens handed it over to the Western 
Counties Railway, and hence arose a feud between 
the two companies, which has not yet been ad- 
justed. 


RANSOMES’ TRACTION ENGINE. 

We give this week on page 448 and 449, engravings 
of a six-horse traction engine exhibited by Messrs. Ran- 
somes, Sims, and Head, of Ipswich, at the Paris Exhi- 
bition, the engine being of a type which we have had 
occasion to speak favourably in our accounts of the two 
last shows held by the Royal Agricultural Society. The 
perspective view on page 448 shows the general design 
clearly, while the views on page 449 illustrate some 
special features in the details of the link motion, and in 
the arrangement for varying the speeds of the gearing. 
The engine has a steam-jacketted cylinder 7}in. in dia- 
meter, with 10 in. stroke, and the regular working speed 
is 160 revolutions per minute, this giving a speed on 
the road of 1} miles per hour with the slow, and 3 miles 
per hour with the quick-speed gear. The working pres- 
sure is 1001b, per square inch, and the flywheel is 
4 ft. 8 in. in diameter, and 6 in. wide on the rim. 

The arrangement of the link motion is, as we have 
said, shown by Figs. 2 and 3 on page 449. As will be 
seon from these views, the expansion link, instead of 
being of the ordinary slotted form, is a solid bar, and 
passes through the block b, this block being made in two 
halves let into each other, as shown. The block b is 
turned to a cylindrical form externally, and fits the eye 
ec formed on the valve spindle. This arrangement is 
simple, and enables good bearing surfaces to be given to 
the parts. 

The second special feature illustrated on page 449 is 
the locking apparatus for the fast and slow-speed 
pinions shown by Figs. 4 to6. In these views both 
pinions a and b are shown out of gear, and the locking 
bar c is in the position which fixes the quick-speed handle 
d out of gear, and leaves the slow-speed handle e free to 
work. If now that end of the locking-bar which engages 
the lever d be raised, the opposite end will be depressed 
and will lock the lever operating the slow-speed pinion, and 
the fast-speed handle can then be worked into gear. It 
will be clear that neither can be put into work until the 
other is withdrawn, thus avoiding all chance of breaking 
the teeth by putting both pinions into gear at one time. 

The engine we illustrate is of a type not intended for 
use asa traction engine drawing heavy loads, but it is 
capable of drawing a thrashing machine and truck from 
place to place over any moderate gradients, while it is 
also adapted for a variety of other purposes for which it 
is now generally acknowledged that a self-moving engine 
can be employed to much greater advantage than an 
ordinary portable. 











HORIZONTAL CONDENSING ENGINE, 

Ek ry in the present volume (vide page 31 ante)~we 
illustrated the smaller of two horizontal engines ex- 
hibited at Paris by Messrs. Marshall, Sons, and Co., 
(Limited), of Gainsborough. We illustrate to-day, by 
the engravings on page 453, the larger of these engines, 
a horizontal condensing engine of 12 horse power 
nominal. In these engravings Figs. 1 and 2 are 
elevation and plan, respectively, of the engine, Fig. 3 
shows the cross-head to a larger scale, Fig. 4 the 
governor and gear, and Figs. 5 to 7 the small end of the 
connecting rod, 

The framing of the engine forms a massive casting, to 
the back end of which the cylinder is bolted direct. 
The main guides—bored—form part of the framing, 
with which the plummer block also is cast in one piece. 
The cylinder is jacketted, the jacket being supplied with 
steam direct from the steam pipe through a separate 
branch. The cylinder is 11 in. in diameter, and the 
stroke of piston is 22 in. The steam ports are 8} in. long 
by } in. wide, and the steam and exhaust pipes are re- 
spectively of 2} in. and 3$in. bore. The main valve is of 
the ordinary type, but treble ported on the back at each 
end for the expansion valve, which works behind it. 
Each valve is driven by a single eccentric, the expansion 


valve through the intervention of a swing link, which 
allows of its stroke being altered by means of the governor 
through the gear shown in Figs. 1 and 4. In their 
larger engines, of the type we are illustrating, Messrs. 
Marshall adopt short steam passages with a separate ex- 
haust port for each end of the cylinder. This arrange- 
ment is adopted to reduce the clearance spaces, but with 
the smaller engines it is unnecesi The governor is 
one of Mr. Wilson Hartnell’s patent, described—and dis- 
cussed—in our columns two years ago.* This governor 
is exceedingly powerful for its size, and very prompt in 
its action upon the cut-off, so as to have an exceptionally 
good control over the speed of the engine. Its gear has 
been very carefully proportioned, so that at the normal 
cut-off (in the position shown in the figures) the slip of the 
block in the link is practically nothing, while it is very 
smal] in all positions. 

We have not seen any indicator diagrams from the 
condensing engine we now illustrate, but we have had 
opportunities of indicating several non-condensing en- 
gines fitted with this arrangement of expansion gear, 
and we have found it exceedingly efficient. We subjoin 
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reduced copies of a couple of indicator diagrams taken 


from an engine of the same type and dimensions as that | P® 


shown by our engravings on page 453, but not fitted with 
a condenser. It will be seen that the initial pressure in 
the cylinder is but very slightly below the boiler pres- 
sure, while the drop of pressure up to the point of cut- 
off is but small. The exhaust line is also very good, 
particularly as the engine exhausts through a feed- 
heater and about 100 ft. of 4in. piping fitted with valves 
for diverting a portion of the exhaust steam for heating 
purposes. In planning the exhaust arrangements, how- 
ever, great care has been taken to avoid all throttling. 
We may add that this engine is employed in driving 
printing machinery, and at the time when the indicator 
diagrams were taken it had for some months been work- 
on the average over 130 hours per week, at a speed of 
90 revolutions per minute, a continuous run of over 90 
hours in each week being made without even a stop for 
oiling, the speed being only slackened occasionally to 
allow of the oil cup in the large end of the connecting 
rod being filled up. We may also add that one of Mr. 
Hartnell’s governors was supplied by Messrs. Marshall, 
Sons, and Co., for an engine constructed by Messrs. J. and 
H. Gwynne, for driving the printing machinery at the 
office of The Daily Telegraph. This engine indicates from 
160 to 190 horse power in regular work, and it is liable 
to sudden fluctuations of load amounting to 40 horse 
power, and sometimes more. The efficiency of the go- 
vernor and expansion gear is thus severely tested, but 
the results are exceedingly satisfactory. Engines fitted 
with this gear have also been supplied by Messrs. Mar- 
shall for driving dynamo-electric machines in connexion 
with electric lighting apparatus, a purpose for which 
they are admirably adapted. 

Returning to our description of the engine illustrated 
on page 453 it will be seen that the main bearing has 
brasses made in four pieces to allow of double adjust- 
ment. The cap is bolted down dead by two bolts, and 
two set screws passing through it (Fig. 2) are used for 
taking up vertical wear, while a wedge block, worked 
also by a screw passing through the cap, is used for 
horizontal adjustment. The outer bearing is made 
with a single adjustment, in the ordinary way. Its 
plummer block rests on a cast-iron sole-plate, its posi- 
tion on which can be adjusted by the four screws seen in 
Fig. 2. 

The condenser is placed at the back of the engine, and 
the air pump worked directly off the piston rod, the two 
rods being connected by a keyed socket. The air pump 
rod is of Muntz metal. The two stuffing-boxes are con- 
nected by a cast-iron distance piece of trough-shaped 
section. The condenser casting forms a closed box, hay- 
ing a valve chamber at each end, its central part being 
mostly occupied by the condenser proper, partly by the 
hot well and feed pocket. The pump barrel, which is 
3} in. in diameter, is separate from the main cast- 











* See ENGINEERING, vol. xxii., p. 474. 








ing and putin from oneend. The condenser has two 
doors only, one at each end, each door giving access to 
the barrel as well as toa pair of valves. To carry out 
the latter purpose a very neat arrangement is used: be- 
tween the valves is placed a spring frame, in the form of 
a double bow, which keeps the delivery valve up and the 
suction valve down to its place. Thus both can be re- 
moved at the same door by merely taking out the frame. 
The valves are 44 in. in diameter and } in, thick, and are 
of india-rubber hardened in the centre. They work on 
gun-metal grids. The injection water is admitted on one 
side of the condenser (Fig. 2), the discharge goes from the 
top of the hot well on the other side, and the feed is taken 
from the bottom of the pocket on that side. 

The cross-head is of malleable cast iron, and has two lugs 
cast on it (Fig. 3) to take screws for adjusting the 
wedge pieces, so as to take up the wear on the guides ; 
the wedge pieces themselves are of wrought iron, and 
the surfaces all very large. The connecting rod has 
adjustable brasses at each end, the adjustment at the 
small end being by a capstan-headed screw in both 
cases, as shown in Figs.5 to 7. From these views it 
will be seen that the side-way motion of the brasses 
is prevented by a turned projection on the back of 
each, and that the wear is taken up by turning the 
head of a screw which works in a square nut lying 
behind the inner brass. A small friction set screw 
is provided for locking the main screw in any position. 
_ crank-pin is placed in a cast-iron counterweighted 

isc. 

We may say of this engine as we said of the smaller 
one exhibited at Paris by the same firm, that it is 
thoroughly well proportioned, has large wearing surfaces 
and convenient adjustments, and that its workmanship is 
of a really high class, 








THE PULSOMETER. 

THE construction and working of the pulsometer pump 
have now become so well known in this country by 
reason of its successful application to many important 
and special purposes, that we need not stay to parti- 
cularise them here. But the pulsometer of to-day is not 
the instrument it was when first introduced to notice in 
England some three years since. It has been modified 
and improved in many of its details by the Pulsometer 
Engineering Company, the most recently developed and 
rfect forms having been exhibited by that company at 
the late Paris Exhibition. In the early days of their in- 
troduction here it was found that the American-made 
pulsometers, although they worked efficiently in general, 
were unsuited to the English market, the fact being that 
the renewal of the working parts was a point which had 
received little or no attention. In some of the first 
pulsometers made in the United States the cast-iron 
spherical suction and discharge valves were used as the 
chills on which the seats in which they had to work were 
cast. The balls were placed in the mould of the pump 
in the sand, the metal run in, and it was the boast of the 
inventor that when the casting was cold all that had to 
be done was to remove the sand and cores, when the balls 
were free to move in their proper places. Then, to insert 
the steam ball and to connect the steam and water pipes 
was the work of but little time, when the pump was 
ready to start without fitting of any kind. However 
ingenious this rapid method of production was, it was 
not one which insured a durable and satisfactory appa- 
ratus as a result. Hence the various improvements 
which have found their way into it in English practice. 
The first points to which attention was given here was 
an arrangement by which all the parts at all subject to 
wear and tear were made ¢apable of being easily detached 
and renewed. The steam ball seats, instead of being a 
portion of the main casting as in the American pulso- 
meter, are in the English form a distinct neck, which, 
although containing as it were the very essence of the 
pump, can be removed in a few minutes and replaced at 
a small cost. In like manner the suction and delivery 
valves are now hinged into shoes which are bolted down 
on to planed surfaces in the interior of the pump so that 
spare sets can be quickly substituted if necessary. 

The construction of the valves themselves has also 
undergone some modification, and to their present sim- 
plicity and durability much of the success of the appa- 
ratus is due. The wooden seats, which are made of 
hickory on end boiled in oil, are only now used where 
the liquid to be pumped is likely to act injuriously on 
rubber. In their place rubber discs are attached to the 
clacks, which beat upon turned metal faces, or else are 
employed in connexion with faced grids of Muntz’s 
metal or cast iron. With regard to the durability of the 
ball valve, which some imagined would be very short- 
lived, we may mention that a ball was shown at the 
stand of the Pulsometer Company at the Paris Exhi- 
bition which had worked during 1608 hours, pumping 
18,000 gallons per hour through a height of 78 ft. On 
testing this ball by Whitworth’s measuring machine, it 
was found that the maximum deviation from perfect 
sphericity was only ,,,;th of an inch. This afforded 
striking evidence of the mechanical perfection of the 
principle and of the fact that if the ball and seat are 
made perfectly true at the outset their durability is 
very remarkable. If to these points we add the Perreaux 
foot valve we shall have stated the leading features 
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which constitute the progress of the pulsometer, and which 
have contributed so greatly to its success in England. 

There is, however, another standard by which its 
advance can be measured, and that is the variety of 
its applications. By degrees increasingly difficult work has 
been undertaken, each success forming but the stepping- 
stone to another application. The climax in this di- 
rection was probably reached when the pulsometer was 
successfully applied for the purpose of elevating such 
liquids as brick and cement slurry. The destructive 
action of these materials upon ordinary pumps was so 
great that they have been generally susperseded by ele- 
yators which involve the use of separate steam engines 
and a costly arrangement of carrying and delivering ap- 
paratus. By the use of the pulsometer all this expense, 
as wellas that of renewal, is avoided, anda much more 
direct delivery of the material is effected, the cost for re- 
newals in the pulsometer being confined to the rubber 
discs in the valves, which are replaced at the expense of 
a few shillings. In ordinary contractor’s work, and for 
raising water from cylinders in bridge construction, this 
pump has had perhaps its widest application, and in these 
cases the advantages of a portable apparatus are most 
apparent. The absence of the necessity for foundations 
or staging, and the facility for making a connexion with 
a steam boiler witha pump merely slung in position, are 
advantages of special value in those respects, nor is the 
readiness with which it deals with sand and mud a less 
important feature. The drainage of quarries, both at 
home and abroad, affords a wide field for its application, 
whilst the recovery of drowned-out pumps continues to be 
quickly and economically effected by its use, In 
chemical and other similar works its use is largely in- 
creasing, one of its most recent applications being for the 
purpose of raising the ley resulting from the process 
of wool-washing, where, besides the ley, sand and small 
portions of wool are successfully dealt with. To conclude 
this long list, we may refer to its use in connexion with 
dry docks and on board ship, in which latter case it is 
coming into considerable favour, In short it has been 
developed into a generally useful pumping apparatus, 
and one which well merits the gold medal awarded to its 
inventor, and the silver medal awarded to its manufac- 
turers at the Paris Exhibition. 


VENTILATION OF GLASGOW UNIVERSITY. 
At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 3rd of December, Mr. Abernethy, 
Vice-President, in the chair, a paper was read on 
‘The Heating and Ventilating ites of the Glasgow 
University,’’ by Mr. Wilson W. Phipson, M. Inst. C.E. 
The paper stated that, in spite of the lightness of the 
atmosphere, it obeyed the laws of gravitation, and was 
subject to those laws of inertia, in virtue of which no body 
could change its state of repose or motion, except by acting 
in accordance with the forces which influenced it. In 1864, 
when the new University was resolved upon, a sub-com- 
mittee—including, among others, Sir W. Thomson, Dr. 
Allen Thomson, Professor H. Blackburn, and Dr. Rankine 
—considered the general principles which should form the 
basis of the operation, to secure the most efficient system 
of ventilation and warming. The apparatus described 
was based on their suggestions. The velocity at which 
the air should travel at different parts of an apparatus was 
of great importance, as it fixed the area of the inlets and 
outlets of the air passages. An increased area of the inlet 
over the outlet of the space to be ventilated was advisable, 
and the distribution of air into such spaces should be at a 
mid level, combined with an upward and downward extrac- 
tion of the air. In determining the form of the air passages, 
the resistance to the air in motion should be considered ; 
in no case would it be advisable to have sharp angles or 
sudden contraction in such passages. The form of fan was 
selected on account of the good results obtained in previous 
buildings in which it had been used, and becanse it was not 
of a complicated construction. The volume of air evacuated 
by an extraction shaft depended on its area, and on the 
difference between the internal and external temperature 
that could be maintained in the shaft, which difference 
should not be less than from 30 deg. to 40 deg. Fahr. 
Practice proved that an allowance of 5 to 12 square feet of 
heating surface, at a temperature of 160 deg. Fahr., was 
necessary for every 1000 cubic feet of space to be warmed, 
and that the best form of boiler for an extended apparatus 
was the Cornish type. The apparatus consisted of a fan 
7 ft. 6in. in diameter, having four blades set at an angle 
of about 60 deg. fixed on a spindle parallel to the axis of 
the air channel, and driven by a direct-acting 8 horse power 
steam engine. It drew its supply of air from a height of 
100 ft. above the level of the ground, and forced the air 
through a series of passages into five distinct chambers. 
In these chambers poy fresh air was warmed, previous to 
its distribution, by being passed over the surface of 4-in. 
hot-water pipes, arranged in coils, each chamber having its 
distinct hot-water boiler. The air then left the chambers 
and ed to a secondary series of passages in direct com- 
munication with the rooms, through vertical shafts formed 
in the thickness of the walls. The air, after its circulation 
over the different spaces, was carried away by a third series 
of shafts formed in the roofs in communication with the 
main extractor, situated at the east, south-east, and south- 
west angles of the building. The heating surface distri- 








buted over the building was about 20,760 square feet. The 
cubic space to be warmed, including the amount of air 
necessary for ventilation supplied by the fan, was about 
3,800,000 cubic feet, and the average consumption of fuel 
daily was 2 tons 3 cwt. for a difference of 125 deg. Fahr. 
between the temperature of the pipes and the spaces to be 








warmed. The volume of air supplied per hour to the 
building was 1,800,000 cubic feet. The cost of the annual 
maintenance of the apparatus was about 5001. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EDITOR oF ENGINEERING. 

Srr,—The ghost of dissension having happily been laid 
at the last general meeting (thanks to the Shenton of the 
Council of an amendment esteemed of importance by a 
small section of Members, and treated with indifference by 
the great majority) it may be well to set forth the lessons 
taught by the late agitation : , 

1. The Associates by voting with the Council on Monday 
last and against them 19 months ago on the same question 
of Associate-Member, have proved that it was the action of 
the Council and not the title which interested them and 
determined their votes. 

2. Assuming that there is to be a first and second class 
for engineers, the votes show that the members of the 
latter class, as I have always maintained, are quite in- 
different whether they are called tweedledums or tweedle- 
dees—Associates or Associate-Members. Of course I do 
not presume to answer for any lad who, from natural diffi- 
dence or misuse of his a tr mag wy might puzzle his most 
intimate friends to say whether he was an engineer or not, 
and to whom the lable ‘‘ Associate-Member”’ may be 
a real comfort, but I refer more particularly to the 
old Associates who are doing the bulk of the practical engi- 
neering work of our day and are supporting their families 
by their daily work as engineers, 

3. The grievance of the Associates has simply been that 
the Council have in numerous instances rejected their 
application for transfer from the lower class (however 
styled) to the upper class when they believed themselves to 
have shown the full qualification required by the Bye-Laws, 
and have not told them why they were rej 

4. The Associates voted against the ‘ember 
class 19 mouths ago, because they had not at that time 
ventilated their grievances, and because the Council had not 
recognised the importance of adhering strictly to the Bye- 
Laws in the matter of the transfers. 

5. They voted with the Council and for the Associate- 
Member class on Monday last because, firstly, the Council 
had by transferring 104 Associates and electing 47 Members 
in the past year, as compared with an average of 17 
transfers and 28 elections in seven previous years, given 
an earnest of their intention to carry out the Bye-Laws; 
secondly, because the scheme of a yearl residency and 
consequent more rapid circulation throu he e Council had 
been proposed from the chair; and thirdly, because, whilst 
at the first meeting Associates were present upon suffrance 
at the second they were exercising their rights as defined 
by counsel, and moreover they had in the interim tested 
their power, and found that they could, if necessary, at any 
time secure the election of a few Members of Council 
pledged to look after their interests. 

6. The Council have shown courage in substituting a 
compact and easily organised class of junior engineers for 
a leavened mass of traditionally loyal Associates, because 








they are essentially re-establishing the Graduate class | heads of 


which proved rather troublesome to former Councils. It 
must not be forgotten that the title ‘‘ Associate-Member’’ 
carries certain privileges, but confers no distinction, since 
the class, unlike that of the old Associates, will include no 
persons of distinction, but be simply a sort of trades union, 
like the ‘‘ Amalgamated Joiners,” open to all engineers 
who care to join it. 

7. The old Associates have not merely been loyal in the 
past but have proved themselves even more conservative 
than the Council, for it was solely owing to the Associate 
vote that the Institution was preserved from the annihila- 
tion of all its traditions, the introduction of the exploded 
fallacy of age for merit test and the numerous other evils 
of the late ‘* Fellow’’ scheme. 

8. It cannot but be admitted by every student of human 
nature that the position of affairs at the Institution even now 
is one of unstable equilibrium. The momentum of the tradi- 
tions of the past will carry things on for some years yet, 
but the time will inevitably come when the junior members 
of the profession will decline to handicap themselves in the 
race for professional employment by assuming a subordi- 
nate position in the Institution, when it is in their power by 
a simple exercise of their right of voting to place themselves 
on a level with their fellows, and start fair for the struggle 
which in future years it is to be feared will become only 
more severe than at present. 

Yours obediently, 








PROMOTION IN THE PUBLIC WORKS 
DEPARTMENT, INDIA. 
To THE EDITOR OF ENGINEERING. 

Srr,—An able letter signed “‘ A. F.”’ in your issue of 
Nov. 8th throws much light on the stagnation in theIndian 
Public Works Department, from the point of view that 
seniority in the department is the only gauge of the deserts 
of individual officers. It is true as ‘‘ A. F.’’ states, “‘ that 
in 1869 when State railways were decided upon a new State 
Railway Department was created,’’ but the inference which 
“A. F.” draws that existing servants should have bene- 
fitted and that new men should only have come in below 
them does not appear to me to rest on any sound basis 
whatever. Norcan I think that the facts warrant such an 
accusation against the secretary to the D.P.W. in 1869, as 
that he “‘ was not a man to be guided by equitable con- 
siderations.” 

As a matter of fact the construction of State railways 
demanded the intreduction of a considerable number of 
specialists with railway experience already acquired, and it 
so happened that the completion in 1869 of nearly all the 
great guaranteed railways threw a number of railway en- 











rs upon the market, or, I may more sy Fae upon 


the world, owing to the reductions which the Government 
of India felt bound to force upon the companies. It is more 
than probable that one of the ‘‘ equitable considerations”’ 
which induced the Government to start such a department 
as the State Railways, was the existence of this body of men 
with heavy equitable claims on the companies and in virtue 
of the guarantee upon the Government. These claims had 
the more force from the fact that under altered fiscal con- 
ditions the Government found it impossible to extend the 
guarantee system to the new lines still required. 

At this point a strict adherence to equitable consider- 
ations might have induced the Government not only to 
create a new department but to have kept it perfectly 
distinct from the old D.P.W. But unfortunately for the 
railway men it was absolutely necessary that the official 
modes of thought and correspondence, and the admirable 
systems of office management and of accounts al ly 
matured in the said department, should be kept to in the 
new. Hence arose the necessity for admittiag officers of 
departmental experience and standing, of whom a sufficient 
number were readily forthcoming from the secretariat and 
from the ranks (already experienced in railway administra- 
tion) of the Consulting Engineers’ Department. Had the 
secretary contented himself with selecting these officers and 
appointing volunteers with railway experience from the 
general branch, in addition to all good men thrown out by 
the pPpemine lines, I cannot see that the old department 
could have had any cause of complaint whatever, even if 
the new railway department had thenceforth been recruited 
direct from England. As it is, the departments which 
might jostly have been separated were merged in the 
interest of men whose claims and experiences had hitherto 
been on posts connected with roads and buildings only, 
and who now complain, forsooth, that the employment of 
wrens men to make railways was a contravention of 
‘* equitable considerations.’’ Unfortunately for the de- 
partment the demand for men was so t when the rail- 
way branch s » that I must admit there were man: 
eases of men being taken on who by reason of age an 
other infirmities might better have been pensioned off. In 
some cases, too, claims of an exaggerated character were 
admitted and positions given to men who could not and do 
not fill them as they should be filled. In other cases un- 
fortunate claimants willing to accept anything were ad- 
mitted at salaries so far below those drawn by younger 
men, as to make them discontented and unsatisfactory 
servants, and perhaps there is some truth in the story that 
young men with little or no professional training of any sort 
were e on the strength of their besieging the Public 
Works Office with levels and boxes of eurves in their 
hands. As it is, although probably the bulk of the rail- 
way branch now consists of men who entered the depart- 
ment regularly, the old proverb about giving a dog a bad 
name holds good, and now that the branches are separated 
and have or ought to have their own promotion, the 
Adullamites still look to their railway branch for excep- 
tional promotion. Not long ago an officer whom we all 
respect was thrust into the railway branch and promoted 
from the lowest to the highest executive grade, over the 
of men who have worked in that branch for years. 
No one begrudges this officer his reinstatement, but 
having been degraded for the failure of a barrack, it is un- 
fair alike to him and to the railway branch that he is not 
reinstated on all fours with his former position. This 
gentlemen is not the only railway officer who was unfor- 
tunate in other days. 

Speaking for myself after an experience of the railway 
branch as long as its existence, I am bound to say that no 
civil engineers could be more capable or more agreeable 
to serve under than the Royal Engineers who are high in 
the department, but I am sure they are content to rest 
upon their merits, and not upon a preposterous claim to 
a lien on all conceivable new undertakings of the Govern- 
ment based en their length of service. : 





ZINC IN BOILERS, 
To THE EpIToR or ENGINEERING, 

Srr,—Can any of your ders explain the action of zine 
put as an anti-incrusta ~ 9 @ 12-horse Cornish boiler 
worked to a pressure of 30 lb. ? 

We find our incrustation without it to be a hard whitish 
crust, which requires a deal of chipping. 

With 28 lb. of sheet-zine cuttings placed in a bundle on 
top of the tube, we have a dark brown crust easily rabbed 
off, both iron and zinc, and the zinc as brittle as glass. 

Is the dark brown deposit due to the action of the zinc 
on the iron of the boiler, and does it tend to eat it away? 
We find the iron feed-pipe about 4 ft. long as malleable as 
ever, and the incrustation cleaned from the perforations in 
about three minutes, whereas formerly it took at least two 


hours. 
J,and J. G. 
London, December 2, 1878. 
[What kind of water is being used in the boiler to which 
our correspondents refer ?—Ep. E.] 





ENGINEERING Socrzry, Kine’s Coturer.—At an 
rare | meeting of the above Society, on Friday, 29th 
inst., Mr. S. G. Heynes read a paper on “‘ The Thrashing 
Machine,”’ first describing two processes through which 
the corn passes in the machine, then going on to the dif- 
ferent patents of various makers, particularly Messrs. 
Ransomes and Sims, eccentric screw, &c., finishing with a 
short description of the mode of Page an hing 
combined, as carried out in Australia. Professor Glenny, 
who kindly took the chair, then made some remarks in 
which he expressed his opinion that engineers were now so 
much taken up with the study of weapons, offensive and 
defensive, that they could not turn their attention suffi- 
ciently to agricultural affairs. 
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EIGHT-HORSE AGRICULTURAL LOCOMOTIVE. 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 
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In July last (ride p. 27 ante) we illustrated an agri- Be meee 
cultural locomotive constructed by Messrs. Aveling and oe 





Porter, of Rochester, and exhibited by them at the Bristol 
Show of the Royal Agricultural Society, one of the chief 
features of this engine being the arrangement of the 
gearing. We now annex engravings of another of Messrs. 
Aveling and Porter’s engines, which will be exhibited by 
them at the Smithfield Show next week, and in which 
the arrangement of the gear, althoug’ the same in prin- 
ciple as that we formerly illustrated, 1s somewhat modi- 
fied in detail. The main feature of the arrangement, 
which has been patented by Mr. Aveling and Mr. Greig, 
is, as we mentioned in our former notice, that the wheels 
on the second motion shaft are kept between the frames 
carrying the bearings, instead of being overhung as is | The pinions on the crankshaft are at such a distance 
usual. As carried out in the engine of which we now | apart that the spur wheels can, when desired, be brought 
give engravings the arrangement is as follows: On the | between them and thus entirely out of gear. In Fig. 2 
crankshaft are placed two pinions of different size, these | one of the spur wheels is shown engaged with the | 
pinions being formed on a sleeve keyed on the shaft. On | smaller pinion. The sleeve c \rrying the spur wheel is 
the second motion shaft is a sliding sleeve having two | shifted on the second motion shaft by the lever shown; DRAINAGE OF WESTGATE-ON-SEA.—Mr. Henry Robin- 
spur wheels cast on it, these wheels being respectively and the whole arrangement of the gear, which is very | son, C.E., has been instructed to prepare a "Teainnge 
suitable for gearing into the pinions already mentioned. | compact, will be readily understood from Figs. 2 and 3 | scheme for this rising watering-place. 
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without further explanation. We shall have more to 


say about this engine next week when dealing with the 
Smithfield Show exhibits. 
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THE EMPRESS BRIDGE. 

We publish this week, in a two-page plate, the first of 
a series of drawings, illustrating the construction of the 
Empress Bridge, recently erected over the Sutlej river. 
The ironwork of this bridge was supplied by Messrs. Head, 
Wrightson, and Co., Stockton-on-Tees, and by Messrs. 
Westwood, Baillie, and Co., London, from the designs of 
Mr. A. N. Rendel. We defer the description of the work 
till the publication of further drawings. 








NOTES FROM THE NORTH. 
Guiasaow, Wednesday. 

Glasgow Pig-Iron Market.—There was a dull tone in the 
pig-iron market last Thursday, and a reaction from the 
previous day’s buoyancy set in, prices receding to the extent 
of 4d. per ton. business was done in the morning at from 
42s. 74d. down to 42s. 6d. cash, and from 42s. 8d. down to 
42s. 7d. one month, the market closing with sellers at those 
prices, and buyers offering 1d. less. In the afternoon 
42s. 6d. cash was paid, and the market closed with buyers 
at that price, and sellers at 42s. 7d. cash and 42s. 64d. one 
month. The market opened dull on Friday morning, but 
a better feeling was shown in the afternoon, and eventually 
prices improved 24d. per ton over those of the previous day, 
and the week closed with quotations only 1d. under those 
of the previous Friday. Business was done during the 
forenoon at 42s. 6d. cash, the market closing with buyers 
at that price, and sellers asking 1d. per ton more. The 
prices paid in the afternoon were 42s. 7}d. to 42s. 8}d. 
cash, and 42s. 9d. to 42s. 10}d. one month, and the market 
closed with buyers offering 42s. 8d. and 42s. 10d. cash and 
one month respectively, and sellers asking 1d. per ton more. 
Monday’s market was also dull at the opening, and prices 
receded to 42s. 7d., being 14d. under last week’s closing 
quotations. A better feeling, however, set in immediately 
thereafter, and prices had an almost unchecked advance. 
Iron changed hands during the forenoon st 42s. 7d. to 
42s. 9d. cash, and at 42s. 8d. to 42s. 10}d. one month, 
sellers remaining at the close at the higher quotations, and 
buyers offering 4d. per ton less. From 42s. 10d. to 42s. 104d. 
cash was paid in the afternoon, and the market closed with 
buyers at 42s. 10}d. cash and 43s. one month, being an 
advance of 3}d. per ton over the opening quotation, and 2d. 
over Friday’s close. Yesterday’s market was less firm at 
the opening and during the forenoon, but in the afternoon 
a strong feeling set in, and prices closed 14d. dearer than 
on Monday. Business was done in the morning at 
42s. 10}d. down to 42s. 9d. cash, and at 42s. 11d. down to 
42s. 10d. one month, closing sellers at the higher and buyers 
at the lower quotations. In the afternoon from 42s. 10d. 
to 43s. cash was paid, and the market closed with buyers 
at 42s. 11d. cash and 43s. one month, sellers asking 1d. 
more. The warrant market was steady this forenoon, when 
business was done at 42s. 9jd. to 42s. 10d. cash, also at 
42s. 104d. to 42s. 1ld. one month, buyers at the close 
offering the top prices, and sellers asking $d. per ton more. 
There was a quiet market in the afternoon at the forenoon’s 
closing quotations. A very extensive business has been 
done on some days recently, induced, doubtless, by the low 
prices ; still, it must be admitted that the market remains 
very dull, for no sooner has it been enlivened by the 
occasional purchases than it at once relapses into its former 
condition of stagnation. Shipping iron has been in only 
moderate uest, and the prices have been somewhat 
easier. For No. 3iron there has been a fair d of inquiry, 
as it isin a o— measure supplanting Middlesbrough iron 
in the Scotch market, the importation of which continues 
to fall off. Several additional blast furnaces have again 
been put in actual operation, namely, one at Coltness, one 
at Lugar, and two at Eglinton Iron Works, the total now 
blowing being 92, as compared with 90 at the same time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s warrant stores stood at 199,383 tons last Friday 
evening, the week again showing a decrease to the extent 
of 205 tons. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5450 tons, as against 6125 tons 
in the corresponding week of last year. 


Important Harbour Improvements at Fraserburgh.—A 
report has been prepared by the resident engineer, and 
approved by the Harbour Board of Fraserburgh, by which 
important alterations will be effected on the ) oe Be and 
piers. The nature and extent of the work will be seen from 
the following statement, read at a late meeting of the 
Harbour Commissioners. The scheme has been divided 
into three sections, and the engineer recommends that the 
work shall be undertaken in the order in which it is therein 
stated: 1. Deepening Balaklava Harbour to level of low 
water, estimated to cost 16101. ; deepening south harbour 
to same level, 20001. ; new sheltering jetty, 2490/.; extend- 
ing guard jetty, 890/.; breastwork between these jetties, 
10001. ; widening south pier, 46001. ; widening north pier, 
4700/.; total, 17,2901. 2. Deepening north and south 
harbours 6 ft. below the ‘‘ zero” of tide gauge, 25,8501. ; 
jetty in south harbour, 20V0I. ; breastwork in south harbour, 
12001. ; widening entrance, 2001. ; deepening fairways to 
north and south harbours, 28501.; total, 32,10U/. 3. 
Deepening Balaklava Harbour 6 ft. below the zero of tide 
gauge, 40,1001. ; cutting corner of steamboat wharf, 200. ; 
fairway to Balaklava Harbour, 4260/.; total, 44,5601. 
Grand total, 93,9501. The commissioners have instructed 
the engineer to proceed at once with the construction of the 
breastwork and jetties, asin section first. 

_ Royal Society of Edinburgh.—The first ordinary meet- 
ing of the ninety-sixth session of the Royal Society of 
Edinburgh, was held on Monday evening, when the Rev. 
Profeesor Kelland, the distinguished occupant of the Chair 
of Mathematics in the University of Edin h, took the 
chair as president for the first time, his predecessor, Sir 


William Thomson, becoming an honorary vice-president. 
Tn his opening address, Professor Kelland gave much pro- 





minence to obituary notices of recently deceased fellows of 
the society —foreign and British, including amongst the 
former Victor Regnault, Claude Bernard, Elias Magnus 
Fries, and Angelo Secchi. He announced that the number 
of fellows was 397 at the end of the past month. In his 
concluding remarks, he said that twenty years had elapsed 
since he addressed an audience from that chair, which he 
did in room of Sir David Brewster. He also gave some 
reminiscences of the proceedings of the society at that 
time, and of the leading members who took part in them. 
One thing which struck him as being remarkable was the 
number of young men who were at the present time car- 
rying on investigations. He counted no fewer than eleven 
who were entering on such a career. On the motion of Sir 
William Thomson, a vote of thanks was given to Professor 
Kelland for his address, and the proceedings then termi- 
nated. 


Carron Iron Works.—As an indication of the remark- 
ably dull condition of trade both at home and abroad, it 
may be mentioned that the moulders in connexion with the 
extensive foundry attached to the Carron Iron Works have 
received intimation to the effect that after next Saturday 
the present contract between them and their employers 
will cease. This indicates a reduction on the present con- 
tracts, which will affect between three and four hundred 
men. While the establishment referred to is one of the 
largest of the kind in the kingdom, it is certainly the oldest, 
the works dating back to the year 1760. The ironfounding 
work carried on in it is conntingly varied, and well known 
over the whole civilised world. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Water Works at Tibshelf.—An information has been 
laid before the Local Government Board asking that there 
may be a further supply of water to Tibshelf (Derbyshire) 
~~ | its neighbourhood. The inhabitants of the parish 
were called in vestry. After having consulted the 
parishioners it was the general opinion that no further 

lan or sch was ry for the parish of Tibshelf. 
tt was revealed that there were no less than 130 pumps and 
wells used for the supplying of water in the town. 


Improvements in the Spring Trade.—During the past 
six or eight months there been an increasing demand 
for springs for railway purposes. Messrs. Cammell and 
Co., of Sheffield, have  & well employed, and it is under- 
stood that they are now well supplied with orders. We 
understand, however, that a new machine has been intro- 
duced for the making of railway springs, and this will 
effect a saving of 10 per cent. The men have been tem- 
porarily suspended from work, and some extraordinary al- 
terations in this branch may be expected. 


Sinking Operations near Ilkeston.—The Answorth Coal 
and Iron Company have for along time been engaged in 
sinking a shaft of the Answorth Colliery, near Ilkeston, 
to a lower depth, in order to find the Kilburn coal, which 
is regarded as the best bed of coal in the county. These 
operations have at length been successful, and the Kilburn 
coal has been struck at a depth of 240 yards. The coal is 
about 3 ft. 10 in. in thickness, and of good quality. Head- 
stocks have been put up, and other preparatory work is 
being done with a view of speedily working the coal. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a fair 
attendance on ’Change at Middlesbrough, but the amount 
of business transacted was exceedingly small. There was 
no inquiry for pig iron, and prices were based on No. 3 
Cleveland, selling at 36s. per ton, less one per cent. Messrs. 
Connal and Co., the warrant storekeepers reported that 
they had in stock at Middlesbrough 65,200 tons, and at 
Glasgow they held 199,350 tons. Their Middlesbrough 
warrants are quoted nominally 36s. 3d. per ton net cash, 
No. 3. Some speculation was indulged in as te the pro- 
bable state of the stocks of ironmasters. The official 
returns of the Cleveland masters have not yet been 
published, but we learn that the number of furnaces in 
operation in November was the same as in the previous 
month, viz., 93, 77 of which were making Cleveland iron, 
and 16 hematite and other kinds. The total make of pig 
iron in November, was about 164,000 tons, which is about 
3000 tons less than in October. This falling off is due to 
there being only 30 days in November. Shipments are 
weaker. The decrease in foreign shipments is 1800 tons, 
and coastwise there is a decrease of 18,000 tons compared 
with November of last year. Makers’ stocks and stores 
have increased nearly 15,000 tons during the past month. 
There is every reason to fear that prices will be further 
depressed. While there is an outcry about Scotch iron- 
masters selling iron at a loss of from 6s. to 10s. per ton, the 
somewhat surprising intelligence reached Middlesbrough 
yesterday mornin; t a furnace was about to be blown in 
at Coltness, and t: blast furnaces were to be blown in 
by Messrs. Baird to produce the Eglinton brand. If this 
be correct, and there is no reason to doubt the informants, 
it is quite clear that the richer Scotch makers are de- 
termined to have a severe struggle with Cleveland. The 
effect of the Glasgow makers’ action just now will be to 
get Scotch iron substituted for Cleveland deliveries. We 
may expect a further increasé in the Cleveland stocks at 
the end of this month. But as the Cleveland district can 
supply iron cheaper than any other district in the world, 
the struggle of the Scotch makers will only be for a very 
limited time. While this ing is going on both 
districts are suffering. 


The Finished Iron Trade.—The finished iron trade re- 
mains in a very depressed state. Owing to the delay in 











maki ents respecting the forthcoming arbitra- 
tio: i committee of the Board has issued the 
following notice: ‘‘ The notice for reduction of wages 
having expired on Saturday the 30th, and delays beyond the 
control of the Board having occurred, it is unanimously re- 
commended by the standing committee that until the 
matter is settled all payments for wages shall be made on 
account.’’ To-day (Wednesday) Mr. Edward Williams, 
the arbitrator on behalf of the masters, will meet Mr. Lloyd 
Jones, the arbitrator for the operatives in Newcastle, and 
will select an umpire. The Court of Arbitration will pro- 
bably be held within a week. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co. 
have their magnificent steel works at Eston, Middlesbrough, 
in full swing. Here the Bessemer converters are workin; 
most satisfactorily. Mr. E. Windsor Richards, the gener 
manager, has nearly completed arrangements for lighting 
the Eston Works with the electric light. 


Engineering and Shipbuilding.—In these branches of 
industry there is less doing. There is more difficulty in 
obtaining orders. 


The Coal and Coke Trades.—There is a fair good 
demand for household coal, but steam and gas coal are in 
poor request. 


FOREIGN AND COLONIAL NOTES. 

Pennsylvanian Steel-making.—The Edgar Thomson 
Steel Company (Limited) is about to build three new blast 
furnaces at Braddocksfield. The company has purchased 
the Escanaba (Michigan) furnace and will remove it to its 
works. It will be blown in on pig iron at first, but it is 
proposed afterwards to make spiegel in it. The furnace is 
a 13 ft. bosh, but can be lined out to a 14 ft. bosh. 


Belgian Coal.—The value of the coal exported from 
Belgium in the first nine months of this year exhibits an 
increase of 174,7201. as compared with the corresponding 
period of 1877. There has been a good demand for domestic 
qualities of coal in Belgium during the last few days; but 
industrial descriptions—except those required for sugar 
works—have been disposed of with some difficulty. 


Tramways at Wellington (N.Z.).—A tramway worked 
by steam power has been opened at Wellington, New Zea- 
land. The engine is placed in the body of the car, the ma- 
chinery being hidden from view, and the working almost 
noiseless ; but the escape of the steam and smoke is attended 
with unpleasantness, and occasionally causes considerable 
noise, which resulted in some accidents through the bolting 
of horses when the cars first commenced running. The 
horses have, however, become accustomed to the appear- 
ance and noise of the cars, which are now run without 
difficulty. ‘ 

The Australian Mails.—A reply has been received to an 
application made by the Australian Governments to the 
Imperial authorities that no change should be made in the 
postal arrangements until the termination of existing con- 
tracts. The reply intimated that the matter will be kept 
open until full communications can be received from 
Australia. 


Freight Cars for the Lake Shore and Michigan 
Southern Railroad.—The Lake Shore and Michigan 
Southern Railroad Company has ordered the construction 
of 1500 new freight cars. The Erie Car Works have the 
contract for furnishing 500 of them. 

Queensland Coal.—Practical steps, it is reported, are 
being taken to test the value of the coal seams known to 
exist in the neighbourhood of Cooktown, Queensland, a 
local company having been formed for the purpose. 














Tue INsTITUTION OF CIvIL ENGINEERS. — At the meet- 
ing on Tuesday, December 3, 1878, Mr. Abernethy, vice- 
president, in the chair, it was announced that the Council, 
acting under the provisions of the Bye-Laws, had trans- 
ional the following Associates to the class of Members, 
viz., Henry Bancroft, Edmund Scott Barber, Henry 
Purdon Bell, Joseph Brady, John William Johnson, Ed- 
ward Henry Keating, Charles Benjamin Knorpp, Robert 
Reynolds, and Slenal Henry Shirley ; and had admitted the 
following candidates as Students of the Institution, viz. : 
Joseph Armstrong, Frank William Belfield, Valentine John 
Stuart Blomfield, Walter Longley Bourke, Alexander 
Bremner, Norris Bretherton, Frank Chauntler, William 
Henry Walter Coley, William Henry Edinger, Arthur 
Scudamore Emery, Hans Ditler Fabricius, George Septi- 
mus Firth, Robert Vincent Glover, Lloyd Hassell, Edward 
Beresford Hearne, William Field Howe, Reginald Grant 
Jackson, George Kay, John Latimer, William MacLeod 
Mackinnon, Raynes Lauder Maclaren, Charles Percival 
Metcalfe, Albert Moody, Samuel Hall Parker, Henry 
Atwell Purdon, George William Dennistoun Scott, Walter 
Shellshear, William Dickson Skrine, Frederick Wilfrid 
Scott Stokes, William Thorburn, Francis David Topham, 
Edward Henry Toulmin, Herbert Tulk, Richard Wadding- 
ton, and Alfred Ralph Watson. The first ballot of the 
session resulted in the election of twelve Members, viz. : 
Messrs. William Baxter, Chief Engineer of the Duke of 
Sutherland’s Land Reclamation Works at Lairg; Leslie 

lark, Ex. Eng., P.W.D., India ; Granville Carlyle 
Cunningham, Chief Engineer of the Prince Edward Island 
Railway, Canada ; George Edward Gray, Chief Fingineer 
of the Southern Pacific Railway, U.S.; Jacob Higson, 
H.M. Inspector of Mines for West Lancashire and North 
Wales ; John Higson, Manchester; William Russ, West- 
minster ; Alfred Penny, Jun., Ex. Eng., P.W.D., Bengal ; 
John Ralph Rees, Resident Engineer, Patea Mananatu 
Railway, N.Z.; Alexander Macnab, Chief Engineer, 
Dominion Government Railways, Nova Scotia ; William 
Henry Stubbs, Engineer to the North Staffordshire Rail- 
way Company ; and John Swinburn, Chief Superintendent 
of Way and Works, Lancashire and Yorkshire Railway. 
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THE EMPRESS BRIDGE OVER THE RIVER SUTLEJ; INDUS VALLEY RAILWAY. 


MR. A. N. RENDEL, ENGINEER; MESSRS. HEAD, WRIGHTSON, & CO., STOCKTON-ON-TEES; AND MESSRS. WESIWOOD, BAILLIE, & CO., LONDON. 
(For Notice, see Page 454. ) 
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NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS, — Tuesday, December 10 
at8p.m. Discussion ‘‘On Heating and Ventilating Buildings,” 
and time permitting, “Railway Work in Japan,” by W. Furniss 
Potter, M. Inst. C.E. 

INSTITUTION OF SURVEYORS.—Monday evening, December 9th, 
at 12, Great George-street, Westminster, a paper will be read by 
Mr. T. F. Hedley on “ The Rating of Railways, with Suggestions 
for = Amendment of the Law.” The chair to be taken at 8 
o'clock. 

PHYSICAL Socrsty.—Saturday, December 14, at 3p.m. “On 
a Condenser of Variable Capacity,” by C. Boys. “Ona Differen- 
tial Air Thermometer,” by Dr. O, J. Todge. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

THE special meeting of the Institution of Civil 
Engineers held on Monday last, approved of the 
modified Bye-Laws which had been last submitted 
by the Council, and these, with one alteration, will 
—till some other change is found expedient—control 
the Administration of the Association. The modifi- 
cation in question is that the Corporate Associate 
class should be divided into two, professional and 
non-professional. There will still be two classes of 
engineers with the same qualifications as have 
existed for the past half century, but the title of the 
lower class will be changed from Associate to 
Associate-Member. This alteration is not in itself 
objectionable, unlessit leads the Council to think that 
in changing the title they have remedied the grievances 
of the second-class engineers, which of course is 
not the case, as the complaint of the latter was that 
they were not transferred to the first class when 
eres It will not, we imagine, prove very satis- 

actory to the non-professional Associates, who will 
be very properly placed one stage nearer to the true 
Associate class, so remedying as far as possible the 
‘mistake that was made in electing them at all as 
Corporate Members. It is worthy of note that whilst 
the present Council believe they are promoting the 
second-class engineers in separating them from non- 





rofessional men, a former Council, which included 
runel, Stephenson, Rennie, Locke, and other 
giants, held just the contrary opinion, for in the 
annual report for 1846 the following es occur : 
‘The class of Associates is composed of talented 
and useful men, numerically they constitute the bulk 
of the Institution,‘ and from these and other con- 
siderations it was deemed only proper to place them 
in the second class. The Council believe it must 
be felt, even by the Graduates” (as the second 
class of engineers was then styled) ‘‘ themselves 
that they should constitute the third class; from 
which they would, as a matter of right, be transferred 
to the rank of Members, as soon as they were in a 
position to show they complied with the required 
conditions,” 

The Institution will thus consist in the imme- 
diate future of seven classes: Honorary Members, 
Members, Associate Members, and Asssociates with 
Corporate Rights, and Honorary Members, Asso- 
ciates, and Students without Corporate Rights. There 
is not, and there never has been, any general desire on 
the part of the Members of the Institution that its 
dignity and status should be lowered by throwing 
all the engineer Associates into the Member class, 
as was alleged in a letter recently circulated amongst 
the Members, Such a disaster was at one time feared, 
and might possibly have occurred had the Council 
shown more resistance, and the Members less good 
judgment, but had such a thing happened it would 
have been unanimously regarded as a great mis- 
fortune. And we believe that no one will now 
object (except perhaps some of the non-professional 
Associates), to the latest alteration made, because 
the Council have practically pledged themselves to 
transfer all duly qualified Associate-Members to the 
class of Member. It would be obviously im- 
proper to have no distinction between engineers 
whose qualifications correspond to or exceed those 
required in the Bye-Laws for Membership, and the 
more elementary ones, which suffice for Associate- 
Membership. This is universally conceded, indeed 
demanded; but it is also demanded that engineers 
shall not be retained in the latter class after they 
are fitted for the former. Itis to this point that 
the Council should now direct their careful atten- 
tion. If this be done, important changes will be 
effected during the ensuing, as in the past 
session, when more than six times the average 
number of transfers were made, and the Institution 
grievance will cease to exist. The undertaking of 
the Council to see justice done y yer equally to 
the election of new Members into the class for which 
they are qualified under the Bye-Laws. The Council 
has now before them, we suppose, the task of 
separating the Associate class, and of relegating 
the non-professional members to the grade which 
approaches as closely as possible to that of the new 
Attached class. We trust that this work will be 
carefully and efficiently performed, so that no real 
cause for complaint may be possible. But in all 
justice, if this work of separation is to take place at 
the lower end of the scale, it should also proceed at 
the upper end, and the Council should themselves 
invite such members as comply with the necessary 
qualifications to advance into the Member class, at 
the same time that they suggest that the non- 
professional members should retire. We have no 
announcement that this is the intention of the 
Council, but we trust that it may be. 

Referring to the minor changes which appear 
to us should be made in the Administration of the 
Institution, and which we considered last week, 
since the meeting remained satisfied with the new 
Bye-Laws with the one alteration, the resolutions 
embodying these various points were not put, and it 
is unnecessary, therefore, to reconsider them, It may 
be, now that harmony is apparently restored, the 
Council will work heartily and sympathetically for 
the welfare of the Institution. In such a case all 
will be well, but even thus the changes of time and 
circumstances will of necessity bring with them the 
necessity for alteration, and we shall be surprised if 
such modifications are not in the future found ex- 
pedient, 

We shall watch with interest the working of the 
Institution under the new rules, and how the 
Council redeem their pledge in respect to transfers 
and new elections. It is too much to hope that this 
will be done in perfectly smooth water. ‘The quali- 
fication of contractors for Membership me possibly 
give trouble, as well as the not improbable refusals 
to transfer fully qualified Associate-Members to 
the Member class, for confidential and private 
reasons. But these points may be left for considera- 





tion till they actually arise, and meantime we think 
that no one will regret the settlement (or postpone- 
ment) of the Institution difficulty, 








THE INSPECTION OF THE THAMES. 


In an article in our last week’s issue we gave a 
brief account of an inspection of the Thames, from 
London Bridge to Greenhithe, at the instance of the 
Metropolitan Board of Works, intended to decide 
the question of the sanitary condition of the river, 
and also to prove, if possible, that the formation of 
shoals in the bed was not due to the discharge of 
sewage from the outfalls of the metropolitan drainage 
> yea at Barking on the north, and Crossness on 
the south, so far as such discharge is under the con- 
trol of the Metropolitan Board of Works. It was 
also intimated that the inspection was to be continued 
on Saturday last, more especially in reference to 
settle what we may briefly term the shoal or deposit 

uestion. On the one hand, the Thames Conservancy 
ard insist that the shoals are caused by deposits 
from the sewage entering at Barking and Crossness. 
The views that we held on the first inspection have 
already been stated at page 438 ante, but since then 
the question has been widened by a letter dated 
November 28, from Sir J. W. Bazalgette, the 
engineer of the Board, which, as it raises fresh 
issues, necessitates our quoting verbatim all the 
additional matter, Other matter omitted in this 
article was quoted in our last issue at the page above 
mentioned. 

The first addenda of this letter read as follows : 

‘‘ On Saturday last the Committee examined the 
river, between Woolwich and Greenhithe, during 
the last of the flood and the first of the ebb tide, in 
order to determine by personal observation whether 
the condition of the water, in what has been termed 
the ‘sewage zone,’ is, as has been ‘alleged, such as 
to be a nuisance and detrimental to the health of 
persons living on its banks, or navigating its channel, 
and whether there are any grounds for supposing 
that, in the case of the unfortunate passengers in 
the Princess Alice steamer, who were drowned, death 
was, as has been affirmed, hastened by sewage con- 
tamination. : 

‘¢ On Saturday next, the 30th inst., the Committee 
will examine the same section of the river during 
the last of the ebb and the first of the flood tide, in 
order to complete the observations made last Satur- 
day, but more particularly to note the condition of 
the banks of the river. 

‘¢ When, on the 16th idem, the Committee viewed 
the mouth of Barking Creek during the ebb tide, the 
River Roding was pouring into the Thames a large 
volume of foul and offensive deposit from or tar 
works, but on Thursday, the 21st inst., a fire broke 
out at Davy’s Tar Works, near Barking, and the 
business carried on there has consequently been 
stopped for the present. It remains to be seen on 
Saturday next whether this has improved the condi- 
tion of the water discharged into the Thames from 
this a from Barking.” 

But Sir Joseph Bazalgette gives in his letter of 
28th ult. another important addition which involves 
a petitio principié which, if absolutely correct, would 
have rendered the inspection of last Saturday un- 
necessary, for he states that : 

“It is admitted on all sides.that the navigable 
channel in these reaches of the Thames is gradually 
improving, and it is shown by the Admiralty charts 
and other surveys that the mud banks, in spite of 
artificial obstructions and other sources of deposit, 
are, taken as a whole, less than formerly.” 

This statement, to say the least of it, is illo- 
gical. The Metropolitan Board say that they do 
not cause the shoals, that according to the above 
quotation from Sir J. W. Bazalgette’s official letter 
of last Thursday, the mud banks and other sources 
of deposit aré decreasing, &c., and yet the Thames 
Conservancy are generally charged by their neglect of 
the foreshores of the Thames, of causing shoals, and 
so impeding the navigation (see ante page 438), 
Before turning to the facts of the case, it may 

erhaps be desirable to free the Metropolitan 

oard from any intention of testing the chemical 
character of the water last Saturday. The Board 
had no idea that such would be attempted. Our 
representative is alone responsible for that, al- 
though Sir J. M. Hogg and other gentlemen took 
much interest in the experiments. We are com- 
pelled to make the explanation because, in several 
reports, the Board have been charged by such ob- 
servations with hoodwinking the public. We simply 
conducted these experiments for the purpose of 
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checking, under utterly opposite conditions, the 
state of the Thames on April 13, July 22, August 
5, and November 23 of this year, as already re- 
ported in ENGINEERING. 

Omitting all ay ong taken last Saturday above 
Blackwall, it may be stated that, generally, the 
samples of mid-stream to Barking outfall were re- 
markably clear. Tested with blue and reddened 
litmus paper, turmeric paper, acetate of lead, and 
nitrate of silver, there was an apparent entire 
absence of acids, alkalies, and sulphuretted 
hydrogen, and no more than an expected propor- 
tion of common salt, that is chlorine in the form 
of common salt. This showed an enormous dilu- 
tion by fresh water, the causes of which might be 
due to the rainfall of previous days, which doubtless 
abnormalised the whole results of the samples as 
far as a little beyond the Beckton Gas Works, or the 
Barking sewage outfall at mid-stream. 

At this point the flow commenced, and therefore 
any further chemical tests of the middle water were 
useless, as that was speedily charged with salt water 
from the intlowing sea. It may be here remarked, 
however, that the moment the upward flow of the 
tide commenced, the sewage was driven back, and all 
floating matter, such as pieces of straw, wood, 
baskets, &c., commenced to flow towards London 
Bridge. ‘This fact was pointed out to all present. 
It was too evident to bedenied. Indeed calculations 
were freely made as to what hourthese floating bodies 
would reach London, verifying what has been 
already stated by usabout the oscillation of thesewage 
between certain fixed points. It must be borne in 
mind, however, that the present remarks are simply 
in reference to the sewage then in the river, as 
neither the Barking nor Crossness outfalls were 
open, and therefore no judgment could be formed 
as to how far their effluents were carried below or 
above those points. Instead of the Duke of Cam. 
bridge, chartered for the purpose of this inspection, 
being at Barking or Crossness, at this time of the 
tide it should have been some miles below, and 
ossibly the Board would have thus seen at either 
irith or Greenhithe, a verification of what we have 
already urged, thatat any pointabove Gravesend such 
a return of the sewage may be seen at the flow of the 
tide as explained in our observations last July at 
page 71 ante. 

Let us now turn to the state of the permanent 
deposit, which may be found throughout the year 
at places hereafter named, which were seen by the 
members of the Board last Saturday, and that have 
come under our observation for some years past. 
At the mouth of the Barking outfall was a deep 
black deposit, showing a large amount of decomposed 
organic matter, and extending far into the bed of 
the river, Owing to the low temperature of the 
day, about 38 deg. Fahr., this emitted only a mode- 
rate smell, but last July the stench from it was 
horrible. This is a condition which must evidently 
increase so long as this outfall of the northern sewage 
exists. Each member of the Board saw the filth 
stirred up in the water, and samples were taken. In 
summer every pound of this mud would taint several 
hundred, or we might say thousands of pounds of 
water, spreading a strong smell in directions accord- 
ing with those of the tide and wind, Similar deposit 
was found at the Crossness outfall, but to a less 
extent. Near the Beckton Gas Works shore the 
sample of deposit obtained was of a more offensive 
character ; but, generally, up to Lawes’ Chemical 
Works the banks contained the filthy black deposit 
partly covered with clay washed from the banks. 

The surface of the water in this region was covered 
to the extent of perhaps two or three acres with a 
scum consisting of tarry, fatty, or other oleaginous 
matter, that by the flow of the tide was being 
carried upto London. The steam vessel was backed 
to almost ashore off these works, and the stench of 
burnt bones, boiling putrid animal matter, and ap- 
parently nitrous acid, was simply overpowering. 
Last summer we have noticed the smell of these 
works to have extended as far as Blackwall under 
an east wind. ‘The smell is not only nauseous but 
sickening. Perhaps this abomination can scarcely 
be equalled in any other manufacturing district. 
The members of the Board present last Saturday 
seemed to have been deeply impressed physically and 
mentally with the nuisance. 

It appears that a large pollution of the river is 
caused not only by what has been already stated, 
but by the existence of other chemical works in the 
vicinity of Barking Creek. We may safely ask 
where are the inspectors of the Local Government 
Board ? as we presume that the Metropolitan Board 


has no jurisdiction here. But we must also express 
surprise that the Thames Conservancy has taken no 
steps to prevent the pollution caused by the Beckton 
Gas Works, and the chemical manufactories already 
named. A place of 20,000 inhabitants would pro- 
duce only a fraction of danger that these places must 
cause. Why is not the Noxious Trades Act put 
into motion either by the Conservators or the local 
sanitary authorities? Again, does not the Port 
Sanitary Authority of the City of London hold 
jurisdiction on such subjects far below the points 
ere referred to? 

We next turn to the solid deposits, other than 
sewage. These shoals or deposits may consist of 
three kinds, viz.: 1. Purely mechanical, that is, 
due to the degradation of the banks of the river. 
2. To chemical deposits arising from the sewage 
outfalls. 3. To a combination of the two former. 

Sir J. W. Bazalgette and the Metropolitan Board 
charge the ‘Thames Conservators with the produc- 
tion of such shoals, and the maps supplied to the 
company on the two visits of inspection indicated 
this position. But Captain Calver, in his ‘“ Re- 
joinder” of last September, challenges the accuracy 
of such plans, entering into particulars to show the 
inaccuracy of reasoning founded on them. But 
worse than this, an important piece of information 
is given which entirely agrees with our own obser- 
vations, It is the report of Dr. Williamson, F.R.S., 
giving an analysis of the river mud, and this is so 
instructive that we produce it in part to show how 
far the sewage outfalls contaminate the Thames. 
The examination was made in 1876. We refer our 
readers to our article in August of that year, dealing 
generally with the state of the Thames. The follow- 
ing is an abstract of Dr. Williamson’s analysis : 


last. He states that of five samples of mud, taken 
from the river between Crossness outfall and Wool- 
wich Dockyard, ‘The average percentage of nitrogen 
in a hundred parts of organic matter in these muds is 
2.602 ; the amount is higher than is found in muds 
containing organic matter of vegetable origin, and 
indicates sewage deposition to some extent, along 
with mineral matters, derived either from sewage 
and river-mud mixed, or from the latter alone. The 
general character of the muds was similar to those 
previously examined; that is, they were highly 
offensive in smell, sulphuretted hydrogen being 
evolved. This sulphuretted hydrogen arises from 
the decomposition of the sulphates in tidal-water, 
by the action of the decaying organic matters.” 

It is apparent from the facts already stated that 
the combined deposit of chemical and mechanical 
matter is therefore subject to continual fluctuation, 
and therefore any argument derived from the two 
recent inspections, showing comparative purity of 
the stream and the bed, is delusive. 

On the other hand, off Greenhithe to Grays 
Thurrock, and generally between Crossness and 
those points, there was great washing away of the 
banks of the river between November 23 to 
November 30, just one week. We noticed a 
falling off of the bank into the river of many tons of 
earth from the marshes. It really seems, as we 
have already urged, that from so many existing 
faults on the part of both Boards, their wisest course 
would be to make common cause. We can only 
describe the present discussion between them as a 
squabble in which the ¢« quoque argument has had 
but a little more dignified character than would 
grace aschool-fight. Is this creditable to the engi- 
neering and chemical science of the latter part of 
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| Loss by Combined 
SAMPLES. Ignition. Nitrogen. 
Percentage. | Percentage. 
Above the gas company’s jetty 11.60 271 
Close to the Barking outfall 52.71 1.958 
Just above Barking Creek 8.90 -233 
South side, about opposite 1.19 not deter- 
mined 
South side, half way between) 15.34 
Margaretness, and Leather! 
Bottle Point 
North side, about one mile below 4.52 124 
Barking Creek 
Near the southern outfall 12.81 351 
99 7.13 176 
Nearest to - 9.75 .283 
500 yards below ,, 13.58 335 
— side, opposite Jenningtree| 7.16 154 
oint 








Tarry smell, slimy consistency ; effervesced with acid. 

Very foetid smell and black colour ; contained admixture 
of straw and hair. . 

|Faint smell, slimy consistency ; effervesced with acid. 

Slight smell, sandy consistency ; effervesced with acid. 


Bad smell, slimy consistency ; effervesced with acids. 


Bad smell, mixture of slime and small stones; effervesced 
with acid. 

|Bad smell, slimy consistency ; effervesced with acid. 

|Foul smell, mixture of slime and stones. 

Slight smell, slimy, and contained stones; effervesced 
with acid. 

Faint smell, slimy consistency ; effervesced with acid. 

|Slight smell, slimy consistency ; effervesced with acid. 





Now, here we have an instance of what we just 
referred to as chemical deposits derivable from 
sewage outfalls, and the observations of last Saturday, 
taken at the instance of the Metropolitan Board of 
Works, allowing for difference of temperature, &c., 
are almost identical in result to those attained by 
Dr. Williamson in 1876, so far as general character- 
istics are concerned. 

We next have to speak of the third possible 
cause of shoal deposit, viz., the combination of 
chemical and mechanical causes. In July last, see 
page 71, we called attention to various sewage de- 
posits which then presented a black glossy ap- 
pearance. On Saturday last all this had disappeared, 
the surface being covered with a fine clay-like de- 
posit, but the black matter to some extent remained 
beneath, as already stated in regard to Barking and 
Crossness. But the disappearance was most re- 
markable at a little below Tripcock Point, in the 
hollow on the south bank some little distance from 
the point, eastwards, where the Princess Alice was 
lost. This change shows plainly that the recent low 
temperature, the oxidising power of the water, and 
other causes have led to an entire change of the 
chemical surface of the bed of river exposed to their 
influences, and consequently we repeat that all the 
observations of the two inspections of the Thames 
and the analysis of the samples taken are simply 
valueless in determining the sanitary condition 
of the river. We might just as well compare the 
sanitary state of a river in Scotland during winter, 
with that of one taken in India in summer, so far as 
reliable results could be obtained by such examina- 
tions on the part of the Metropolitan Board of 
Works. In still further affirmation of this view we 








quote observations made by Dr, Williamson in June 


this century? 
wisdom ? 


What will posterity say to our 








CONTINUQUS BRAKES. 

Tue first half-yearly returns of the various rail- 
way companies to the Board of Trade in reference 
to continuous brakes, have been recently published. 
Such returns were provided for by an Act passed 
last June, and have for their object to secure to the 
Board the means of ascertaining how far the rail- 
way companies are endeavouring to comply with the 
recommendations of the Board of Trade. 

In the first return in this report, are contained 
particulars of such companies as have applied brakes 
which comply, and of such as do not comply with 
the recommendations of the Board of Trade. In 
the first category, there are only three systems: 
the Saunders, the Steel-MacInnes, and the Westing- 
house automatic. As the first is only in an experi- 
mental stage, and the second applied to but fifteen 
vehicles, we need only consider the Westinghouse, 
iy pec by ten different railway companies, more 
or less generally. In the second category there are 
some sixteen different classes of brake, chief among 
which is the Clark and Webb system applied to 
about 2000 vehicles, and the vacuum which has 
found a slightly greater application. But as this 
latter class must be considered as imperfect from 
the Board of Trade point of view, we will only 
briefly consider the various opinions of the different 
railway companies as to the Westinghouse auto- 
matic. 

The following are the questions put to the railway 
companies by the Board of Trade. 1. Whether the 
brakes are instantaneous in action and capable of 








being applied by engine driver and guards. 2, 
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Whether self-acting. 3. Whether capable of being 
applied to any vehicle of a train. 4. Whether in 
regular use in daily working. 5. Whether the ma- 
terials employed are of a durable character, easily 
maintained, and kept in order. To these questions 
four out of the ten companies using the brake re- 
plied in the affirmative ; three report favourably to 
each question except the last, referring to the dura- 
bility of material, and stating that part of it is 
durable, and part not so. Three companies return 
replies of a more doubtful character. Thus the 
Lancashire and Yorkshire Railway Company state 
in answer to Question 5 that they have ‘not had 
sufficient experience to test durability of material, 
the construction is rather intricate, and some parts 
would be costly to repair if out of order.” As by 
their own showing this company has not had suffi- 
cient experience to test the durability of the rubber 
hose couplings, their opinion as to intricacy and 
possible derangement has little interest or value. 
It is somewhat significant that the same company, 
in opposition to almost every other, maintains that 
the whole of the materials employed in the Smith 
vacuum brake is of a durable character, when it is 
evident that with it as with the Westinghouse, the 
rubber cannot be fairly considered as durable. The 
Great Northern Company report favourably on all 
points except the last, stating that the materials are 
durable, but not easily kept in order. This experience 
is an exceptional one ; with regard to durability we 
suppose that the fact of the rubber not being durable 
had been overlooked, on account of the insignificant 
quantity in the brakes. The London, Chatham, 
and Dover Railway Company report with regard 
to Question No, 5, that the materials are generally 
of a durable character. ‘Much attention has to be 
given to keep the brakes in working order, and even 
then they frequently fail by going on when not re- 
quired, upon which the train for the remainder of 
the journey has to be worked without a continuous 
brake.” 

Un examining the causes of alleged failures we 
find that in very many cases, failures are reported 
which are not due to the brake mechanism at all, 
and this remark applies not only to the Westing- 
house, but to other systems. Thus the Great 
Northern Company bring fifteen allegations against 
the automatic brake, of which six at least refer to 
failures of the rigging, blocks, &c. The London, 
Chatham, and Dover make eight charges, the nature 
of all of which lead to the conclusion that the brake 
must be maintained in a very bad condition. The 
North Eastern report five failures, of which two 
had clearly nothing to do with the mechanism. The 
Glasgow and South-Western report a partial failure 
on an engine brake due to one of the piston packing 
leathers being out of order. On the other hand, we 
find that from the North British Railway, where 
the brake is fully adopted, no failures are reported, 
and the same remark applies to the London, 
Brighton, and South Coast, which has also a large 
experience. These results point to the conclusion 
that with ordinary care the Westinghouse brake is 
perfectly reliable. Of course it requires, like all 
other mechanism, to be kept in order, and when we 
find that two railway companies, having about 400 
vehicles, can run regularly through six months with- 
out a single failure, while a third with only 23 
vehicles report eight failures in the same time, the 
evident conclusion is that the fault lies with the 
railway company and not with the brake. 


PRIVATE BILLS FOR SESSION 1879. 

TurouGnout the month of October, and during 
the early part of November, people interested in 
Parliamentary private business might be heard con- 
doling with each other upon the coming prospect of 
an inconvenient amount of leisure time being thrown 
upon their hands, and it was generally predicted in 
Westminster that 1879 would be the most barren 
session known for years, but as the gloomy month 
advanced appearances became more hopeful, and the 
bulky proportions of the three last Gazettes revealed 
a state of things which shows, so far as notices can 
be taken as a criterion, that the applications to 
Parliament in the ensuing session, although certainly 
falling short of last year, exceed those of 1876 by 
fourteen, and may be taken as representing an 
average session so far as quantity is concerned. 

The total number of notices inserted in the London 
Gazette is 299 ; of these 61 emanate from existing or 
authorised railway companies, 2] are forincorporating 
new railway companies, 63 are for laying tramways, 
divided thus, 34 by Bills, and 29 by provisional 
orders ; there are to be 44 Gas and Water Bilis, ex- 














clusive of 21] provisional orders, there are 8 for piers ; 
the town improvements amount to 36, while the re- 
mainder are of a miscellaneous character, not fitting 
into any of the above heads. 

Commencing with the existing and authorised 
railway companies, the London and North- 
Western promotes three Bills on its own account; 
the one under the title of “‘New Railways” is 
to authorise the construction of the following 
railways, which are subdivided thus: two are to be 
called ‘‘the Sutton Coldfield, and Lichfield Rail- 
ways,” one of which commences at Coldfield by a 
junction with the prs, tom Be Sutton and Coldfield 

ranch, and terminates by joining the South Stafford- 
shire Railway at Lichfield, the other is a connecting 
line at Lichfield. The next is to be named “the 
Brownhill Junction Railway,” and is to be situate 
wholly in the parish of Norton Canes, Stafford. 
Two others are to be called “the Denton and 
Saddleworth Railways,” No. 1 being at Ashton- 
under-Lyne, and connecting the Guide Bridge Rail- 
way with the Manchester, Sheffield, and Lincolnshire; 
No. 2, also at Ashton, is to join the Sheffield line 
with the Huddersfield and Manchester Railway ; 
five railways are to be called the Nantyglo railways, 
and to be situate wholly in the yeaah of Aberys- 
truth, and power is to be given to the company to 
acquire a portion of the private railway of the 
Nantyglo and Blaina Iron Works Company. Next 
comes a branch line at Aberystruth to be called the 
Tir Waen Lloyd Branch, and lastly a railway at 
Merthyr Tydvil. The Bill is further to empower 
the company and the Furness Company to make 
two railways at Moor Row; it is also to contain 
provisons enabling the company to run over parts 
of the railways or tramways belonging to the Ebbw 
Vale Steel, Iron, and Coal Company, and authorise 
agreements having for their object the use of parts 
of the Dowlais Iron Company’s railways and tram- 
ways. 

The second Bill of the North-Western Company 
is to effect the transfer of the Denbigh, Ruthvin, 
and Corwen Railway to themselves. And the 
third notice is for an additional powers Bill au- 
thorising the acquisition of further lands, an ex- 
tension of the time limited for the sale of super- 
fluous lands, joint powers to themselves and the 
Great Western, the cashire and Yorkshire, and 
the Furness Companies to make further arrange- 
ments, the dissolution of the Bedford, the Bucking- 
hamshire, the Chester and Holyhead, and the 
Kendal and Windermere companies, and the 
transfer of their powers to the company, provisions 
as to all sorts of agreements, also as to capital, in 
short, containing the general ingredients necessary 
to make up an omnibus Bill for so gigantic an 
undertaking as our leading railway company, and 
requiring eight pages of the London Gazette merely to 
indicate its bearing. 

The Midland Company, which is generally such 
a good patron to the Loudon Gazette and newspapers, 

romotes this year only one very modest Bill, 

Losing for its object the constructing of two railways 
at Burton-upon-Trent, tidying up the roads and 
footpaths in the neighbourhood of parts of the com- 
pany’s system, acquiring a few more additional 
lands, extending the time for completion of the 
Kettering and Manton line, also for the sale of 
superfluous lands, and a few other matters only 
affecting themselves and their undertaking. 

The Great Northern Company, who unlike their 
formidable rival and neighbour last named, have of 
late years been rathershy of Parliamentary applica- 
tions on their own account, come this year fora few 
further powers, including themaking of a shortrailway 
at Doncaster station. Also provisions as to streets 
and footpaths, the acquisition of some land required 
in connexion with the Cheshire lines, and other 
general purposes, 

The Great Northern and G::eat Eastern Companies 
have given notice for a joint Bill to carry out the 
arrangements (with modifications), which resulted 
from the heavy contest between those companies 
last year upon the Great Eastern Northern Exten- 
sion Scheme, which Bill is to transfer to the two 
companies upon payment of such purchase moneys 
and upon such other considerations as shall be 
agreed, or failing agreement settled by arbitration, 
all the rights, powers, duties, and liabilities granted 
to or imposed upon the Great Northern Railway 
Company by the Great Northern Railway (Spalding 
to Lincoln) Act, 1878, with respect to the railways 
and works in Lincolnshire, described in the fourth 
section of that Act as the same one intended to be 
modified and varied by the Bill, and with the excep- 


tion of such of the said works as are intended to be 
abandoned by the Bill, and the notice sets out 
specifically the works to be constructed, vested, 
and abandoned. 

The Great Eastern Railway (general powers) Bill 
is to enable the company to make a railway from 
the Hackney Downs and Edmonton line in Seven 
Sisters-road to the Tottenham and Hampstead Rail- 
way in Kingsland-road, also railways at Marks 
Tey, from the Norwich and Yarmouth line at 
Bradeston to the same line, near Yarmouth Vaux- 
hall Station, to widen the Dereham and Wells line 
at Fakenham, the Ely and Lynn Railway from Ely 
to Hilgay, and from Downham to Watlington, the 
Cambridge line at Cambridge. Another widening 
of the Norwich and Yarmouth from Runham to 
Gorleston, the Cambridge and Ely line at Ely, the 
St. Ives and March Railway at St. Ives, an alter- 
ation of the bridge at Westham, an improvement of 
Norwich Station, to extend the time as to several 
small railways, both as to purchase of land and com- 
pletion of works, to build an hotel at Liverpool- 
street Station, to authorise leasing powers as to Ely 
and St. Ives Railway, working agreements as to 
Thetford lines, capital powers, and other general 
matters throughout the company’s system, 

The South-Western and Brighton Companies 
(steam vessels) Bill is to authorise arrangements as 
to the tratlic between Southampton and Portsmouth 
and the Isle of Wight, the notice for which indicates 
that the Bill may be either joint or separate. 

The Brighton Company's various powers bill au- 
thorises six new junctions, viz., two at Keymer, two 
at Polegate, and two at East Grinstead ; also a de- 
viation of the Croydon, Oxted, and East Grinstead 
Railway, at Lingfield, the widening of parts of their 
system, the acquisition of further lands in ac- 
cordance with the prevalent fashion, the purchase 
of the South-Western Company’s interest in the 
Wimbledon and Croydon, and the Tooting, Merton, 
and Wimbledon Railways, extension of agreement 
with South-Eastern Company, joint powers to com- 
pany and South-Western Senenat as to steam 
vessels to the Isle of Wight, and provisions as to 
further capital. 

The Brighton and South-Eastern Companies have 
given notice for a joint Bill to vest the undertaking 
authorised by the Caterham Railway Act, 1854, 
equally in the two companies, which, if carried out, 
will obviate a nuisance of many years’ standing ex- 
perienced by all travellers in that direction, namely, 
that of seeing the train they want to continue their 
journey in, leave the station at the precise time they 
enter it ; the Bill is also to authorise extensions of 
the Caterham Railway to Croydon and Godstone. 

The South-Eastern Railway Company promotes 
an omnibus Bill affecting the Hythe and Sandgate 
Railway, and the Bricklayers’ Arms Railways, and 
Hastings Station, the Bromley Direct Railway, the 
Westerham Valley Railway, and for effecting other 
general objects. 

The London, Chatham, and Dover Company 
seek power to construct a railway from their 
main line at River to join the Dover and Deal Rail- 
way at Buckland, to widen their line at Herne Hill, 
to make arrangements with the South - Eastern 
Company as to Beckenham Station, to empower that 
company and South-Western Railway Company to 
acquire lands in St. Sepulchre parish, and construct 
joint works thereon, to alter the arbitration award 
as to payment of dividends, and to effect monetary 
and other arrangements. 

The Metropolitan Railway (General Powers) Bill 
is to empower the company to run over the East 
London Railway with or without the concurrence of 
the Brighton Company, to authorise the sale to the 
company of lands belonging to the East- London 
Company, to authorise agreements with the East 
London solely, or with that company and the 
Brighton jointly; to confirm a traffic agreement 
with the Great Western Company ; to extend the 
time for completion of works under the St. John’s 
Wood Railway Act, 1873, and the Kingsbury and 
Harrow Act, 1874, and to authorise agreements for 
the supply of water for the domestic and other pur- 
poses of the company. 

The Metropolitan and Metropolitan District Rail- 
ways) City Union and Extensions) Bill is to authorise 
the construction of four railways, No, 1 being 
from the Mansion House Station to the Metropolitan 
Station at Aldgate, No. 2 from Aldgate Station to a 

oint under the road in Whitechapel, High-street, 
No. 8, commencing by a junction with No. 1 in 





Three-Kings.street, and terminating at the end of 
No. 2, and No, 4, commencing at the termination of 
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No. 2 and terminating by a junction with the East 
London Railway under the road near the junction 
of East Mount-street with the Whitechapel-road. 
It is also proposed to widen parts of King 
William-street, Fish-street-hill, Little Tower-street, 
and Great Tower-street, and to make a new street 
from the south-east corner of Mark-lane to the west 
side of Trinity-square. It is to be hoped that the 
monetary arrangements in connexion with this pro- 
posal have been, settled to the satisfaction of both 
parties beforehand, and not left like the South-Eastern 
and Chatham and Dover of last year till after the 
Bill had been introduced ; if so, we congratulate the 
two professional gentlemen at the head of the re- 
spective boards upon having at last found a piece 
of neutral ground upon which they can act amicably 
together, and which circumstarce may probably lead 
to other arrangements beneficial perhaps to both 
companies concerned but certainly to the publi. 

The East London Company desire to abandon 
the railway authorised by their Act of 1876, and to 
get back their deposit, to obtain power to provide 
lifts and machinery for use at the point where the 
company’s line passes under the Great Eastern coal 
depét at Bethnal-green, to require more additional 
lands, and to cancel their existing agreements with 
the Great Eastern and Brighton Companies, and 
make new ones; also provisions as to monetary 
arrangements and further capital, and have accord- 
ingly given notice for a Bill to effect those objects. 

‘The Lancashire and Yorkshire Railway Company 
promote an omnibus Bill as to level crossings and 
other matters relating to roads and footpaths; the 
confirmation of arrangements with landowners, 
corporations, and railway companies, extensions of 
time, widenings of line, powers to the West Lan- 
cashire Railway Company, acquisition of further 
lands, and to effect other purposes throughout their 
system. 

The Manchester, Sheffield, and Lincolnshire Com. 
pany also give notice for a similar class of Bill, 
whose short title is as long as some notices, but does 
not seem to include any matters of a novel kind or 
different from those of other General Powers Bills. 

The North Staffordshire Railway Company, whose 
undertaking has now for many years been supposed 
to be absorbed in the North-Western system, have 
suddenly come to light again, and appear to be 
taking independent action; they seek power to make 
curves for junction purposes, and otherwise amend 
their railway generally, together with provisions for 
confirming or modifying existing agreements and 
arrangements, altering public statutes where they 
interfere with their oe per and to effect other 
matters requiring Parliamentary sanction. 

The South-Western and Metropolitan District 
Company do not promote any separate Bills on their 
own account, but the Great Western is conspicuous 
by its entire absence from the list of Parliamentary 
applicants, and is the only company possessing a 
London terminus which stands in that position. 
The late dividend is probably at the bottom of this, 
and rigid economy is now the order of the day at 
Paddington. 

The Caledonian Company, on the other hand, 
whatever its financial condition may be, appears to 
be troubled with so such compunctions, but pays its 
annual contribution towards the Parliamentary 
House fees in accordance apparently with some 
established rule, the observance of which we do not 
remember ever to have been imfringed since the 
company was first established. ‘They come, however, 
for no further works, on the contrary seek power to 
abandon some that have been authorised ; they also 
seem to have got into a difficulty about the statutory 
provisions affecting one of their joint committees ; 
they want further time for the acquisition of land 
and completion of works, and are going to put 
several other little matters into the Bill, sochohiy 
under the impression that while they are in Parlia- 
ment they may as well get them settled at the 
fountain head as spend money in ordinary litigation. 


The North British Company has given notice for | q 


three Bills, one being a General Powers Bill. 
The second is for vesting the ownership of such 

rts of the Arbroath and Montrose and Dundee 

ailway as belong to the Caledonian Com- 
pany otherwise than in lease in the two com- 
panies jointly, with provisions to extend the 
present running powers of the North British in 
eccordance with the arrangement. The third, or 
North British and Bothwell Railway Company's 
Bill, is to vest the Glasgow, Bothwell, Hamilton, and 
Coatbridge Railway in the North British Company 


The West Lancashire Company apply for six new 
railways, some of which ap to be in substitution 
for authorised lines, and to abandon the construction 
of the latter, also for running powers over the East 
Lancashire and Wigan and Stockport lines of the 
Lancashire and Yorkshire Company, and over the 
North Union Railway, with reciprocal powers to 
the North-Western, Midland, and Lancashire and 
Yorkshire Companies over their railways, and for 
working agreement provisions with the above-named 
companies. 

The remaining notices relating to this class of 
Bill comprise the ‘‘ Bridport,” ‘‘ Bristol Port Rail- 
way and Pier,” “Brewood and Wolverhampton” 
(which is to be abandoned), “ Belfast Central,” 
**Cornwall Mineral,” ‘‘Cork and Kinsale, &c.,” 
‘¢ Cranbrook and Paddock Wood,” ‘‘Dover and Deal,” 
‘Didcot, Newbury, and Southampton Junction,” 
(abandonment), ‘* East Cornwall Mineral,” ‘“ East 
Norfolk,” ‘ Furness,” ‘Felixstowe Railway and 
Pier,” ‘‘ Greenock,” ‘‘ Glasgow, Yoker, and Clyde,” 
‘“Halesowen,” ‘‘Monmouthshire Railway and Canal,” 
‘“* Metropolitan Inner Circle Completion” (which 
finding its work undertaken by parties who, speak- 
ing financially, might possibly be equally capable of 
carrying it out prudently, collapses and seeks 
abandonment with the release of its deposit), ‘‘ Neath 
and Brecon,” \‘* Rhymney” (which proposes to 
construct seven new railways in the neighbourhood 
of Merthyr Tydvil), ‘ Ruthvin and Cerrig-y- 
Druidion,” ‘‘ Severn Bridge and Forest of Dean 
Central,” Southport, Bridport, and Lytham,” 
‘‘Swindon, Marlborough and Andover,” ‘ Stafford 
and Uttoxeter,” “‘Sidmouth” (which presents one 
Bill for extension of time and another for abandon- 
ment), ‘* Severn and Wye,” ‘“‘ Sevenoaks, Maidstone, 
and Tunbridge,” ‘ Taff Vale,” Teign Valley,” 
* Usk and Towey (abandonment), ‘‘ West Lanca- 
shire,” and ‘* Yarmouth and North Norfolk (Light) 
Railway,” all of which are either seeking extension 
of works, or time, or relief of some kind, but whose 
wants are too numerous to be more fully alluded to 
in the limited space which we can devote to the 
subject. 

Having thus disposed of existing and authorised 

companies, we now turn to those Bills which propose 
to incorporate new railway companies, and beginning 
with the metropolis the first we come — is called 
the ‘“‘ City Union Railways” (Outer and Inner Circle 
Completion), which proposes the construction of a 
railway from the Caanon-street Station of the South- 
Eastern Company to Fenchurch-street Station, 
crossing over King William-street by a bridge or 
viaduct; also a railway from the Mansion House 
Railway to Aldgate Station, and then a line from 
railway No. 2 toan independent terminus at Nichol- 
son’s Wharf in Lower Thames-street. 
There are to be widenings of existing thorough- 
fares, and the construction of a new street or cart- 
way from Bush-lane to Mark-lane. It is proposed 
either to incorporate a company to carry out the 
undertaking, or to empower the South-Eastern, the 
Great Eastern, the Metropolitan, the Metropolitan 
District, the Metropolitan Teas Circle Completion 
(which, as before stated, is about to give up the 
ghost, though perhaps the promoters were not aware 
of it), the Great Northera, the North London, the 
East London, the London and North-Western, the 
Midland, and the Brighton Companies, or any one 
or more of them to carry into execution the objects 
and purposes of the undertaking, and whichever of 
them agrees to do so is thereinafter referred to as 
the constructing company. No doubt a scheme of 
this kind costs labour, and shows ingenuity in 
detail, but as it was well known in the railway world 
at the end of last session that the Metropolitan and 
Metropolitan District Companies had agreed jointly 
to carry out an almost identical scheme, it is difficult 
to understand why it should have been started at 
such a time, but outsiders know nothing of the wires 
which lay behind some of these schemes, nor who is 
pulling them, or ready to do so when occasion re- 
uires. 

The South Metropolitan Railway is to consist of 
seven sections, the object being to connect the 
Bricklayers’ Arms branch and the East London 
Railway with Charing Cross and Waterloo Bridge. 
Railways 1, 2, 3, and 4 are from the Brighton and 
East London Railways at Bermondsey and Deptford 
to St. George’s-circus, Southwark ; while 5, 6, and 
7 carry on the line, and form connexions with the 
South-Eastern Company’s Charing Cross line and 
Waterloo Station in Cornwall-road and Belvidere- 
road, Lambeth. 





by amalgamation or sale. 





The Bill is to confer running powers and facili- 


ties over the East London, Great Eastern, Metro- 
politan, and South-Eastern Railways, and agree- 
ments and arrangements for construction, working, 
and management, are offered to all the railway com- 
panies having termini in London and the suburbs, 
~ or either of them. 

or several years past notices have been given for 
a ‘* Hounslow and Metropolitan Railway,” and the 
process is repeated on the present occasion, inti- 
mating, as its predecessors did, the intention to 
abandon the line authorised by the Hounslow and 
Metropolitan Railway Act, 1866, and apply for the 
release of the deposit, which seems an odd com- 
bination of matters to be contained in the same Bill. 
The present project appears to be identical with 
that of last year, let us hope that it will attain a 
more satisfactory result, 

The “ Harrow and District Railway” is also a 
repetition of that for which notice was given last 
year. 

The “Pinner Railway” is from Harrow by a 
poaeten with the authorised Kingsbury and Harrow 
ine of the St. John’s Wood Company, near its ter- 
mination to an independent terminus at Pinner. 
Working agreements may be made with the Metro- 
politan, the St. John’s Wood, the Metropolitan Dis. 
trict, and the Great Western Companies. 

The “‘ Watford, Edgeware, and London Railway” 
is to consist of four sections, No. 1 commences at 
Watford by a junction with the Watford and Rick- 
mansworth Railway and terminates at Edgeware; 
No. 2 is a junction from No. 1 to the Midland Mill 
Hill Station ; No. 3 joins the termination of No. ] 
to the Edgeware and Highgate line of the Great 
Northern Company at Edgeware, and No. 4 is a con- 
necting line at Watford. Traffic arrangements are 
offered to the several companies working lines in 
that neighbourhood, Running powers are to be in- 
serted over the Watford and Rickmansworth, the 
Edgeware, Highgate, and London, thence to King’s 
Cross, and from there to the City termini of the 
Metropolitan, and also over the Midland from the 
junction therewith of railway No. 2 to St. Pancras 
This is practically a revival of a line sanctioned 
many years back and afterwards abandoned, the 
Great Northern Company can probably tell why. 

The “ Hundred of Hoo Railway” is from the 
North Kent line at Shorne through the Hundred of 
Hoo to an independent terminus at Stoke, in Kent, 
with running powers over North Kent Railway 
between the junction therewith and Gravesend 
Station. 

The ‘ East and South Essex Railway” Bill is to 
make four sections of railway, No. 1 being from the 
Southend Station of the Tilbury line to Canewden, 
No. 2 from Canewden to Purleigh, No. 3 from 
Purleigh to the Maldon and Braintree branch of the 
Great Eastern Railway at Heybridge, and No. 4 is 
to be from the termination of No. 2 at Purleigh 
to an independent station at Maldon, with running 
wers over a portion of the Maldon, Witham, and 
raintree line, and authority to use Southend 
existing station. Working agreements with the 
Great Eastern and London, Tilbury, and Southend 
Railway Company. 

The “Manchester City Railway” is an under- 
ground line from Blackfriars-street to Piccadilly, 
Manchester, and is to be constructed under Black- 
friars-street, Deansgate, St. Marysgate, Market- 
street, and Piccadilly. Powers are to be inserted 
in the Bill as to underpinning houses, and also 
to Jotee the company from the 92nd _ section 
of the Lands’ Clauses Act. The notion of making 
underground railways originated in the sister town 
of Lancashire, Liverpool; but if carried out this 
will be the first instance of their being adopted as in- 
dependent lines out of London. Manchester is ever 
to the front in all great practical improvements. 

The ‘‘ Birmingham and Cannock Chase Railway” 
Bill is to authorise two railways, one from the Bir- 

mingham, Wolverhampton, and Dudley line of 
the Great Western Company at Birmingham termi- 
nating by a junction with the Cannock Chase 

and Wolverhampton Railway at Norton Canes, 

Stafford, the other being a junction from No. 1 into 

an independent terminus in Birmingham, This ap- 

pears to be a revival of the “West Bromwich and 

Cannock Chase” of last year, which was, we believe, 

rejected on standing orders, It has a powerful 

enemy in the North-Western Company, but in the 

hands of the Great Western, with whom working 

arrangements are to be inserted, might pull through, 

The line taps a remunerative district, and if merits 

are any element towards raising the capital required 

for its construction, ought to succeed. 
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The remaining Bills for incorporating companies 
are the ‘Bournemouth Direct,” ‘‘ Blackpool, 
Lytham, and Southport,” ‘Church Fenton, Ca- 
wood, and Wiston,” ‘*Dudbridge and Stroud,” 
‘Downham and Stoke Ferry,” ‘Daventry and 
Weedon,” ‘‘Easton, Neston, Min, and Towcester 
Roads, and Olney Junction,” ‘“‘ Lynton,” ‘‘ Short- 
lands, Knockholt, and Otford,” ‘ Treferig and 
Worksop,” and ‘‘ South Miskham and Newark.” 

This brings us to the end of the notices relating 
to railways. There are many points of interest in 
those for the remaining Bills, which shall be com- 
mented upon next week. 





PUBLIC WORKS IN ITALY. 
By CHares CLAUSON. 

SPEAKING recently with reference to the agitation 
got up by certain parties in Italy, the Minister of 
Public Works, Signor Baccarini, reminded his hearers 
that the real Italia irredenta is the wide extent of 
waste and marshy lands still unreclaimed. This 
pithy and well-timed remark no little contributed 
to stop an agitation which was heaping ridicule on 
the country. 

The speaker had good right to recall his country- 
men to the heavy task’still before them, for the de- 
partment under his control has had full share in the 
consolidation of Italian unity, and is charged with the 
care and development of the most important interests 
of thecountry. As usual on the Continent, the De- 
partment of Public Works concentrates in itself a 
variety of attributes which in England would be 
distributed amongst a variety of local or independent 
corporations. 

In a magnificent contribution to the Paris Exhi- 
bition, the Italian Ministry of Public Works has 

_ presented in a series of profusely illustrated reports 
a full epitome of the progress of Italy since it rose 
to the rank of a great power. This series of imperial 
quarto volumes, highly creditable to the skill of 
Italian printers and draughtsmen, not only gives a 
clear idea of the state of public works in Italy, but 
gives ample particulars of the expenditure thereon, 
almost exactly one hundred millions sterling in the 
course of the last seventeen years. 

The reports, twelve in number, summarise the 
present condition of the roads, bridges, and local 
communications, railways and tramways, canals 
and river conservancy, land improvements and 
drainage, ports and lighthouses, municipal and 
sanitary works, postal and telegraph administration. 

Common roads are divided into ‘national,’ or 
highways built and maintained by the State ; ‘‘ Pro- 
vincial,” appertaining to one or more provinces ; and 
‘« Communal,” belonging to one or more parishes, 
‘¢ Vicinal,” of purely local or private interest. 

All these, under the former rulers, were classified 
on various principles, and subject to widely differ- 
ing legislations in the different parts of Italy. The 
state of Ltalian communications previous to 1860, 
and specially in Southern Italy, is too well known 
to require any comment. The total length of roads, 
classified under the three first of the above classes 
in 1862, which is the first year when complete 
statistics could be obtained, extended to 108,713 
kilometres, being a proportion of 3.914 metres to 
every 1000 inhabitants, and 0.366 metre to each 
square kilometre of area. 

On December 31, 1877, the aggregate length of 
public roads had risen to 111,183 kilometres, or a 
proportion of 4.003 metres per thousand inhabitants 
and 0.375 metre per square kilometre, The in- 
crease looks small, but is in addition to a vast amount 
of labour and cost bestowed upon repairs and im- 
provements, which in many instances had been 
neglected for years, not to say centuries. 

In railways the advance, as might be expected, is 
far more tangible. On December 31, 1860, the 
aggregate of lines open to public traffic attained 
2189 kilometres; built at a cost of 625,797,500 francs, 
on an average of 300,000 francs per kilometre, or 
about 20,000/. per mile. 

In the seventeen years ending December, 1877, 
6024 more kilometres of line have been opened, 
and although the proportion of tunnelling was 
almost quadrupled, the average cost was reduced to 
282,900 francs per kilometre; the total expenditure 
having been 1,698,244,200 francs, or in round 
numbers 68 millions sterling. 

In 1867, the first year that complete returns were 
obtained, the gross income of the Italian lines 
amounted to 80,388,628 francs. Ten years after, in 
pe it had risen to 152,554,855 francs, or nearly 

ouble. 





The working expenses in 1867 were 48,627,480 
francs, and by 1877 had risen to 101,353,586 francs, 
being an average yearly increase of 5,858,456 francs. 
But the average yearly increase of returns having 
been 8,018,467 francs, the annual Government sub- 
sidies were proportionately diminished, and their 
eventual cessation may be anticipated. This item 
of public expenditure in the seventeen years, from 
1860 to 1877, has amounted to 578,106,112 francs, 
or over twenty millions sterling, and has been a 
— addition to the national debt of 

y. 

The fullest details are given of this expenditure, 
with charts and diagrams of results obtained, which 
it is impossible to describe in a short article, but 
which open invaluable mines of information to all in- 
terested in Italianaffairs. Not content withthe present 
—the past is likewise described—and a fac-simile 
of the famous ‘‘ Tabula Pentingeriana,” or road map 
of Italy in the time of Alexander Severus, showing 
about 20,000 kilometres of roads, besides rivers, &c., 
is given. Likewise a carefully-drawn geological 
map of the river deposits, and gradual increase of 
the coast between Venice and Ravenna since pre- 
historic times. Historical data are given of the in- 
undations of the Po since 1081, of the Adige since 
589, and of the Tiber since the foundation of Rome. 
Since the unification of Italy, the reconstruction of 
embankments, canalisation and conservancy of 
rivers, has cost 113,295,124 francs, and a further 
equivalent sum will be required to complete the 
works in progress. The inland navigation, by river 
or canal, extends to 3100 kilometres, carrying a 
yearly traffic of about two million tons, 

North and Central Italy have long been dis- 
tinguished for their irrigation works. These, as 
well as most land drainage and improvements are 
conductedby voluntary or compulsory associations of 
proprietors interested. These are called ‘+ Consorzii,” 
and many date from the middle ages, They at present 
number 882, and control more than 14,000 kilo- 
metres of watercouse and 1,725,000 hectares of land, 
with an annual expenditure of 4,318,000 francs con- 
tributed by 291,459 holdings. 

The above do not include land improvements con- 
ducted directly by Government, or under State con- 
cessions, which extend over 598,000 hectares, and 
have cost 163,858,847 francs, besides an annual ex- 

enditure of about 3,000,000 francs for maintenance. 

hese have a improved the atmosphere over 
another million of hectares, and the sanitary state of 
about two million inhabitants.. A proportionately 
liberal expenditure has been made on sea-ports 
and harbours, which in the seventeen years, 
have cost, not including lighthouses, above 66 
million francs. Returns have been, however, propor- 
tionate, for the tonnage has risen from 12,639,449 
tons in 1860 to 20,663,852 tons in 1877, while the 
Customs’ revenue has risen from 43 to 69 million 
francs. 

Municipal have kept pace with State improve- 
ments. ‘lhe ordinary average local expenditure on 
public works has been 50,000,000 francs per annum, 
besides 572,000,000 francs on special and new con- 
structions. 

The postal arrangements may be taken as a sure 
indication of national activity. On January 1, 1860, 
there existed in Italy 1632 post-offices. In 1877 
there were 3123, or nearly double the number. 
The distance anually run by inland mails had been 
increased by 27 millions of kilometres without any 
appreciable increase in expenditure. In 1864 the 
steam-packet service counted 54 steamers, of the 
aggregate capacity of 18,222 tons, running 325,624 
marine leagues per annum for a Government subsidy 
of 7,914,956 francs. In 1877 there were 88 steamers, 
with a burthen of 61,384 tons, running 649,120 
leagues for a subsidy of 8,370,868 francs, Thus the 
distance run was doubled and the tonnage more than 
trebled, while the Government grant was only in- 
creased about one-twentieth. 

Postage is moderate in Italy, newspapers for in- 
stance paying only one centime, the tenth part of 
apenny. In 1863 the gross revenue was 12,508,148 
francs, and the expenditure 19,042,005 francs; 
annual deficit 6,553,857 francs, In 1877 the gross 
revenue attained 25,258,626 francs, and the expen- 
diture 22,350,188 francs ; annual surplus 2,888,438 
francs, or cumulatively an improvement of 9,422,296 
francs, 

Postal savings’-banks were introduced in 1875. 
On the lst of February, 1878, the deposits amounted 
to 6,975,085 francs, held by 118,355 depositors. 
Telegraphic communications have increased in an 


telegraph offices, in 1877 there existed 1992, an in- 
crease of 1744. 

The total length of telegraph wires in 186] was 
15,900 kilometres ; which had increased by 1877 to 
80,600 kilometres. In 1865 there were transmitted 
1,400,000 telegrams, in 1877 there were transmitted 
5,488,000 telegrams; gross revenue in 1861, 1,729,347 
francs, with expenditure 4,567,027 francs. Gross 
revenue in 1877, 7,478,222 francs, with expenditure 
6,715,323 francs. Difference from deficit to surplus 
5,748,875 francs, 

The aggregate expenditure on public works dur- 
ing seventeen years amounts to 2,439,999,938 francs, 
which appear to have been spent with considerable 
judgment and economy. Doubtless they will pro- 
duce ample returns to reward the energy and self- 
sacrifice of the nation. 





NOTES FROM THE SOUTH-WEST. 

The Severn Bridge.—This important und ing con- 
tinues to make satisfactory p , and the two wide 
spans now oniy remain to put in their places. These 
are in the navigable part of the Severn, or Forest of Dean 
shore. They are 327 ft. in widtheach. One of them is so 
far complete that the staging, an important and costly 
element in the work, will at once it the contractors 
the Windsor Hamilton Iron Works Company, to 
with the fixing of the girders ready for the transverse iron- 
work and laying of the permanent way. These spans 
are to be 70 ft. above the ordinary high-water spring tide 
level. Mr. Earl, the local manager, is sanguine with 

to the completion of the bridge b: Midsummer next, 
ess unforeseen circumstances should delay the work. 


_ Swansea.—The tin-plate trade still continues to maintain 
its improved position, and there are indications of still 
further improvements with enhanced prices. The whole of 
the men at the extensive tin-plate works of the Swansea 
valley make wages, and general satisfaction pre- 





good 
vails. The demand lately has considerably improved for 
America, and most of the works are busier now than 
have been for a long time past. There is no change to note 
for the better in any department of the iron trade. 


Great Find of Coal.—On ~~ a t discovery of 
coal was made at the Marine Rhondda Collie : meprace | 
known as Fowler’s Pit, near Pontypridd. The seam stru 
is at a depth of 310 yards from the surface. Itis supposed 
to be the celebrated 4-ft. vein, worked during so many 

ears at Aberdare. It is steam coal, and here it is 6 ft. in 

hickness and perfectly clean, bright, and bard. The pro- 
prietors have a take of 1000 acres. The company are 
already working another seam of semi-bituminous coal 
some distance above the one just struck, but it has not 
been ascertained what seam that is. One of the two, how- 
ever, is without a doubt the so-called Aberdare 4-ft. 


Neath Floating Harbour.—It is stated that the construc- 
tion of a floating harbour at Neath will be entered upon 
forthwith. The promoters have arranged with Lord Jersey 
- the land required, and they are to enter into possession 
at once. 


Wages in the Building Trade.—On Saturday a notice 
was posted in nearly all the builders’ workshops in Bristol, 
announcing that the es of all skilled artisans in the 
trade would be reduced $d. per hour, and other employés 
pro rata. This decision of the Master Builders’ Associa- 
tion has been arrived at in consequence of the depression of 
= the downward tendency of wages throughout the 
country. 


Rhymney Iron Company (Limited).—In consequence of 
the — ge os — ong er Fawr Mine Pit, 
one of the largest o: ymney Iron Company’s mines 
was closed on Friday, when the 28 days’ atiee expired. 
This has thrown hun of men out of employment. 


The Electric Light.— Experiments with the electric 
light took place a few nights since at the Trafalgar Col- 
lieries, in Dean Forest. By means of electricity, the pit 
banks were brilliantly illuminated, and Messrs. Brain, the 
proprietors of the collieries, hope to use the lights under- 
ground soon. 


Colliers’ Wages in South Wales.—A meeting of mem- 
bers of the Monmouthshire and South Wales Collieries’ 
Association was held on Saturday, at Cardiff, under the 
presidency of Mr. David Davies, Blaengwawr. To this 
meeting the representatives of the Sliding Scale Committee 
a ee. The men’s representatives Vy ——— 
that the meeting was a preliminary one, and then the ob- 
ject of the masters was faid before them. The " 
it was intimated, was in an unusually depressed state. The 
price of steam coal was falling from month to month, and 
while in 1876 it was nearly 11s. per ton, it was now below 
9s. per ton. At the commencement of 1878, the men were 
asked to submit to a reduction on the minimum rate of 
wages of 5 per cent. in the hope that trade would revive, 
but the result proved that the price of coal was still falli 
and that the masters, who were ‘ore, were 
losing large sums of money weekly. After considerable 
deliberation, the masters had ingly again resolved to 
ask the men to accept a still further reduction of 5 
cent., to commence on the Ist of January next, rather 
that they should compel the masters to terminate the 
sliding scale arrangements by the usual six months’ notice, 
The represeatatives of the men were furnished with the 
evidence necessary to lay before the colliers, and are 
to meet the masters again on the 16th with the reply of 
the men to the request. i 








even more rapid ratio, In 1861 Italy had 248 


A te meeting be 
at Aberdare on 13th to consider the request of the 
masters. 
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TIDE DIAGRAM OF THE BRITISH ISLES. 
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THAMES TIDES. | 

Tr has been recently stated by some of the leading daily 
journals that the action of the tides in the Thames estuary | 
when two waves of different generation commingle, is not 
altogether understood ; it is, above all, strange that the 
fal of one of these waves arriving three hours earlier 
and being subsequently surmoumied by the other, as 
brought before Grant Duff’s Committee of the House of | 
Commons on Floods Prevention, and which we have 
already endeavoured to controvert, should be endorsed by 
a paper like Nature in a recent article on rivers, based 
on the report of that Committee. 

We cannot do better than publish a tidal diagram of 
the British Isles, which may be, apart from this question, of 
use to a large section of our readers, compiled by Mr. 
Redman from the Admiralty tide tables, with his description 
from a lecture given by him at the Military School of | 

ineering, Chatham, which plainly shows the tidal | 
action around our entire seaboard; the general progress 





of the flood tide is shown by the double lines denoting its 
littoral path, and the intervening width between the lines, 
the relative rise of tide along the coast as it advances. 
It will be seen that the two waves from the north and in 
and up the English Channel meet in the estuary of the | 


Thames, making high water at full and change, at a quarter 
to twelve at Margate, six minutes after twelve at Harwich, 
at half-past twelve at the Nore, and at thirty-seven minutes 
after twelve at Sheerness, the two waves arriving prac- 
tically at the same time and commingling together in the 
40 miles width of estuary within half an hour. Were this 
not so, and there really was a difference of three hours 
between their arrivals, it is manifest the tides must meet 
either westward towards Dungeness, as once assumed by 
early writers, or northward in the North Sea towards the 
Dogger Bank, which also was inferred by some, before the 
more perfect observations by Captain Hewett and others, 
and the modern completed observations by the hydrographic 
authorities of the Admiralty. 








The following are Mr. Redman’s observations, quotcd 
from the paper above referred to : 


Of the English Channel tides, Captain Martin White, 
R.N., in his sailing directions, holds that their course is 
| never continuous or straight to a considerable distance, 
| save in the draughts of the different channels and passages, 

and close to the coast, but have a rotary motion making 

a complete circuit in 12 hours, varying in strength and 

direction on approaching the land ; and that the flood and 

ebb is with the sun, but sometimes against it, and in some 
eases they perform half the circle and then retrograde in 
the opposite direction. That this motion is general and 
uniform, after a course of fine weather assuming the form of 
spirals, the dimensions of which dilate and contract accord- 
ing to the velocity and distance from the shore. 
With the aid of the annexed diagram map of the 
British Isles and adjoining coasts, we will now trace the 
| progress of the tidal wave in our seas. The double lines 
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denote the general of the flood tide, and the 
breadth the os of tide ‘along the coasts as itadvances ; the 


arrows indicating the flood direction where it changes its 


course. 

The Roman numerals denote the time of high water, full 
and of the moon, and the Italic num under them 
the rise of spring tides in feet and inches. The similar 
Squres elsewhere denote the d at low water in feet. 
The single stars denote the nodes or neutral points of the 
tide where there is very little oscillation, and the double 
stars show where the streams of tide meet and commingle. 

The tidal wave washes the south portion of the Portuguese 
coast at two o’clock and arrives at Cape Finisterre at three 
o’clock, with a rise of 12 ft. to 15 ft.; arriving at Bayonne 
at 3.45, with 12 ft. rise, washing the west seaboard of 
France, and arriving at Brest almost in the same time, at 
3.47, when it attains 19 ft. rise; but at Ushant, which is 
further west, at 3.32 with 19ft.3in. The Biscayan sea- 
board of France has a rise of from 17 ft. to 19 ft. 

From Ushant to St. Malo the wave markedly rises, 
heaped up against the jutting rectangular promontory of 
La Manche, until at St. Malo it attains 35 ft. at 6 deg. 5 min., 
at Granville at 6 deg. 13 min., it attains 37 ft., and Cape 
Carteret 6 deg. 25 min., 31 ft. 

Amongst the Channel Islands there is a peculiar rotary 
condition of the tide due to this embayment. At Jersey at 
6.15 there is 30 ft. on the north side, but at St. Helier’s, 
on the south, at 6 deg. 29 min., 31 ft. 6 in.; at Guernsey 
at 6 deg. 37 min., the rise in the more open channel has 
fallen off to 26 ft. ; at the Casquets again, still more clear 
of the bay, at 6 deg. 45 min., the rise is only 15 ft. 6in., 
and at Alderney at 6 deg. 46 min., the rise increases again 
to17 ft. 3 in., due to the same cause. Here there is a re- 
markable race of tide of from 6 to 7 knots per hour; the 
well-known Alderney Race between that island and La 
Hague. Along the rest of the seaboard of France, next 
the upper part of the English Channel, we see the results 
of the same influences. At Omersville, just east of Cape 
La Hague, at 7 deg. 29 min. there is 15 ft. 3 in. ; at Cher- 
bourg at 7deg. 49 min., 17 ft., whilst, due to its embay- 
ment, Havre as late as 9 deg. 18 min., has 22 ft., and this 
great commercial port of France, due, no doubt, to the 
projection of La Manche, possesses a great advantage, for 
the high water remains statio one hour, with a rise 
and fall of 3 in. to 4in. for another hour, and only rises 
and falls 13 in. altogether for the space of three hours. 
This long period of slack water allowing sixteen vessels to 
enter and leave the deck at the same tide. A similar double 
tide will be found presently on the opposite English coast 
at the back of the Isle of Wight. 

We will now trace the flood tide up the Channel along 
the English coast. 

At the Scilly Isles, where the tide is an hour later than 
the opposite point (Ushant) 

It is high water at Pr with 16 ft. rise 


Falmouth 7 »» 16 ft. An 
Plymouth 5.37 »» 15 ft. Gin. ,, 
Tor Bay 6. 0 oo 2m. C&. 4 
Chesilton, West Bay 6.13 e+ 2 
Portland Bay 72 6 ft 


‘ ne » Dim. 

We now come to what appears to be the node of the 
tide on the English shore, for while it is high water at 
the Land’s End it is at the same period three-fourths ebb 
at the mouth of the Thames, and when it is high water 
there it is low water at the Channel entrance. The turning 
point or intersection of these two tidal waves is shown by 
the comparative thinness of the tidal lines. We have also 
here from Poole to Southampton the particular double tide, 
due to the Isle of Wight, the high water remaining sta- 
tionary at Southampton for three hours, as we have seen at 
Havre for similar reasons. 

There is as remarkable a falling off in the progress of 
the wave as in its rise, for it takes longer from Portland 
to Portsmouth than to the first from the Land’s End, and 
over less than half the distance; this may be due to the 
— widening eastward of Ushant and southward at 

avre. 

At Portsmouth it is high water at 11.41 and only 
12 ft. 9in. ; but eastward the direction is reversed, for to 


ft. in. 
Pagham _ see A 11.30is 16 6 
Selsea Bill ... ee ose 11.45 ,,16 6 
Shoreham 11.34,,18 0 
Brighton _... 11.15 ,,19 9 
Beachy Head... 11.20 ,, 20 0 


Dungeness ... ane ove 10.45 ,, 21. 9 

The above figures show that the influence of the southern 
indraught covered by the Isle of — has not 
until arriving at Dungeness, where the tide is an hour 
earlier than at Portsmouth, and the flood wave turned 
round upon itself back to Spithead. The effect of this is 
seen at the Varne and Ridge ; for at high water the current 
is setting strongly to the westward towards Southampton, 
thence the progress is regular : 


ft. in 
Folkstone... ins 11.7 is20 0 
Dover ... an eae 11.12,,18 9 
Deal ... Sa 11.15 ,,16 0 
Ramsgate ... ve ane 11.39 ,,15 0 
Margate joe pe ee 11.45,,15 6 
Nore ... 4s See an 0.30 ,,15 6 
Sheerness... éeo eco 0.37 ,, 16 0 
London Bridge vip wn 1.58 ,,20 9 

English Channel.—Admiral Beechy and Dr. Whewell 


consider the sea from the Isle of Wight to the Downs, and 
perhaps further, affected by both the western and northern 


the south-west of Ireland, and it is high water at Flam- 
borough Head at 4 deg. 30 min. ; but the f ing day’s 
tide, and whilst it is ge weter on the Coast of way it 
is low water in the Irish Channel; the high water at 
4 deg. 30 min. at the Scilly Isles making high water in the 
Thames at 11 deg. 45 min., and Liverpool 11 deg. 23 min. 
the same tide passing round the north and south of Ireland 
about the same time by 5 deg., and meeting in Morecombe 
Bay soon after 11 deg., the same wave bey wy 6 5 and 
turning south in the same period between the Orkney and 
Shetland Isles, and arrives off Frazerburgh at noon. In 
the next five hours a second wave has arrived by 4 deg. 
30 min. off Flamborough Head, and this is supplemented 
by a third wave, of seven hours, to the Thames. 

It will be seen that each of these three waves has a 
node, neutral, or turning point as in the English Channel. 

At Scilly it is high water at 4 deg. 30 min. with 16ft. 
rise, and low water at 11 deg. 30 min., when it is - water 
ten minutes after, viz., 11 deg. 4 min. with 26 ft. rise 
at Liverpool, and low water at 6 deg. 23 min. At Wex- 
ford at 7 deg. 21 min. it is high water, and only 5 ft. 


rise. 

So to the north of Ireland, at the Skerries, at 6 deg. 
15 min. there is similarly 5 ft. rise. 

The same wave passes round the north of Scotland in the 
same time as far as Frazerburgh, arriving at Sligo at 
5 deg. 23 min. with 11 ft. Gin. rise, it arrives at Frazer- 
burgh at 40 min., at the period at low water at Sligo with 
12ft. vise. At Fair Isle high water 9 deg. 30 min., the 
oscillation is only 5ft. Through the Pentland Frith there 
is the extraordinary velocity of 10 to 12 statute miles per 
as and through the Orkney Isles of 9 nautical miles per 

our. 

The second wave passes as far south as Cromer, where it 
is high water at 7 deg. when low water at neg 
with 12 ft. and 14 deg. 9 in. rise at the two ions, The 
rise along this stretch of our coast is tolera ly uniform, 
and the axis or neutral point must be looked for on the 
opposite Scandinavian shore, where the rise is only 4 ft., 
elthoagh in a great depth of water diminishing to 1 ft. at 

e Skaw. 

The third wave southward, completing the circuit, makes 
high water at the Nore 37 min. with 16ft. rise, and low 
water within an hour, coincident with high water at Cromer. 
At Lowestoft high water 10 deg. has 6ft, 6 in. rise, less 
than half its two extremities ; here, however, the L 
and shoals off the Norfolk coast may contribute to this 


result. 

Captain Hewett, R.N., whose labours in the North Sea 
are so well known, and who terminated, in the ill-fated 
Fairy, his career in that sea, established the neutral point 
to be where marked, and half way between the two coasts, 
longitude 3 deg. 14 min. 30 sec. east, latitude 52 deg. 27 min. 
30 sec. north, where he found only 1 ft. oscillation of tide 
which tends to bear out the views of Captain Martin and 
Dr. Whewell as to the rotary nature of the tidal currents, 
at least in the North Sea, for it will be seen, by reference 
to the diagram, that the direction of the flood on the 
English and Netherland coasts is reversed, which can 
only be explained by such a rotary motion or by the inter- 
mingling of the southern and northern tidal waves. 

It is unnecessary to trace these tidal lines further, as the 

i m, compiled from the Admiralty charts and tide 
tables, will speak for itself, and a careful study of each off- 
shoot of the main wave will show how wonderfully it is in- 
fluenced by the character of the shores. 

Mr. Bunt, of Bristol, from a discussion of the results of 
a self-registering tidal gauge at that port from 1837 to 1867, 
arrived at the conclusion that the diurnal inequality of 
time and height and solar Ty of time are very slight, 
and as regards the oscillation of the wave only amounted 
to 24 in. up and down, co: ing Sir John Lubbock, who 
had said, in 1839, that as regards the British seas it was 
inappreciable. Mr. Bunt concludes that a fall of lin. in 
the barometer induces a corresponding rise at high water of 
12in. M, Daussy had previously inferred at Brest that high 
water varies inversely as the ter, and that the ocean 
rises .223 metre or 8.78 in. for a depression of .0158 metre or 
.662in. in the barometer.—Conn des Temps, 1834. 

Sir John Lubbock concluded in 1836 that at Liv la 
fall 4 ds in. in the barometer raises the tide an inch—Ceteris 
paribus. 

Trish Channel.—In the North Channel it will be seen 
that it is not high water until within an hour of Liv: l, 
viz., at 10 deg. 35 min., with 4 ft. rise only, at the Mull of 





Cantyre and on the opposite Irish shore, at Red Bay at | be 


10 deg. 31 min. with 4ft. only; whilst just outside, to the 
north-west, it is high water four hours earlier, viz., at 
6 deg. 25 min. with 3 ft. rise at Bally Castle Bay one 
Rathlin Island; and at 5 deg. with 5ft., south of Islay 
Island opposite. This fully accounts for the t velocity 
through the North Channel which thus the tide. 
The narrowness of the inlet and the fact that the water is 
drawn — for the supply of the estuaries of 
the Clyde, Loch Long, en &c., may assist in pro- 
ducing this ap tly anomalous result, rgb ap it con- 
tinues to feel the influence of the greater body of water 
from the south which enters by a channel of three times the 
width, but less in depth, as 300 ft. to 450ft. Coupled with 
this retardation of high water in the North we have 
the great velocity of the flood stream of 4 to 5 knots per 
hour, whereas the vel p Ae the South Channel, between 
the Tuska Rock and St. David’s Head, is only 24 to 3 knots 


r heur. 
PeThe Astronomer Royal, on the other hand, doubts 
whether the tide enters in any quantity by the North 


tides, and the latter that the small central and large littoral | Chann 


tides in the North Sea, with direction reversed, can only be 
explained by a revolving wave. Co-tidal lines revolving 
round a fixed centre. 

Before tracing the rest of the British tides it will be well 
to note the fact that 20 hours are occupied in completing 
the circuit of the British Isles. It is high water at 215 on 





el. 
P — Beechy estimated the velocities, in 1848, as 
OLIOWS : 
1.60 knots off Dublin Bay. 
2.90 Mid Channel. 
3.70 West of Holyhead Bay. 
3.00 North of Isle of pi am 





Mid Channel north-west of Isle of Man. 
y points to that ‘‘remarkable spot’”’ 
a per of we ge — “~ tide Raspes aay nor 

ut sweeps at four knots in springs in e parallel 
of Wicklow Heud, and encounters a bank “‘ recently known” 
(1848) now notorious enough. 

The Offing tide of the Irish west coast he describes 
as of great extent setting north and south, running six 
fcate sane or lens deapes 

iscay, exercising an influence more or 
on all the estuaries and channels it passes. 

Iceland is reached at 5 deg. with 17 ft. rise at Reikiavik 
Or Veet Coat of Seotiand It is onl trace 

es co’ .—It is only necessary to 
the lines in be Nag nme to see the manner in which the 
tide is affected by the intricacies of the coast, and the way 
in which it winds around the Hebrides with reversed cur- 
rents and local meetings on the eastern or inner side. 

Through the Pentland Frith there is a difference of 
2} hours between Thurso Bay and the east side of the 
Skerries, due to the narrowness of the channel —_ 
which the flood passes at é to 8 knots per hour, and the 
stream does not turn until 3 hours after high water and 
low water, and the depth of the channel is on an average 
over 200 ft. in depth at low water. 

The tides are very intricate through the narrow but 
channels which intersect the Orkney Isles, taking abou’ 
14 hours to get round them, the directions being reversed 
on the east and west sides the general rise is 10 ft., and 
the stream attaining, in places, great velocity up to 7 knots 


per hour. 

The tide reaches the Foeroe Islands at six o’clock, pass- 
ing round the sound-west, north-west, north, and south-. 
east sides of this iar cluster of ber fjiords which 
have a north-west directi ing about 12 hours to com- 


the circuit. The littoral streams of tide run at 4. 


per hour. The remarkable parallelism between these 
islands, the —— fjiords and coast and that of the 
Scottish Isles and tch and Irish western seaboarde are 
worthy of notice ; and the fact that all those rocky escarp- 


sands | ments have a depth of water of from 300 ft. to 500 ft. close 


up to them. 

In the Shetland Isles at Scalloway, on the south-west, it 
is high water at 9.30 at Balta, Isle of Unst, the north-east 
side at 11.45; at Lerwick Mainland, south-east side, 10.30, 
and at1l at Fair Isle, between them and the Orkneys 
_— a it in an hour and a half, with a rise of 
_ ‘The wave in effect may be said to curl round these rocky 
islets as it will be found to do round the large islands in 
the southern hemisphere. 





Torrepo Boats.—We understand Messrs, Yarrow and 
Co., of Poplar, have in the course of construction torpedo 
boats for the French, Austrian, and Spanish Governments, 
having speeds varying from 18 knots to 21 knots. This 
firm have also on the point of completion a large size 
torpedo boat for our own Admiralty, in which they have 
dispensed with any funnel to the boiler, so as to reduce the 
visibility of the craft at night. Should this ent 
be found not to reduce the speed of the boat it is deemed 
by naval authorities to be an important improvement, 





Frencu Narrow Gauge Rartways.—The works have 
just been commencéd of a line from Hermes to Beaumont. 
This line, which is to be constructed in a district about 
30 miles from ry ei ~~ “foe built in it 
upon a@ gange 0’ . 4 in, i ve a length of 1 
miles, ond will accommodate with eleven stations the 
industrian cantons of Noailles and Neuilly-en-Telle. The 
cost of construction and Fae will not, it is estimated, 
exceed 38401. per mile, although the district traversed is 
not a very level one. It remains to be seen whether the 
construction expenditure will be kept within the very low 
estimate fram: ing it. 





xrehenaar wen wey ee pe | ay IY or inte- 
resting report has jus n or the Scottish Cham- 
r of Agriculture on he Eel ouieaaieneaemem 
by his Grace the Duke of Sutherland on his estates in the far 
orth. Anumber of the members of that recently 
visited Lairg, in egg nr yee meee at the invitation of Mr. 
Grieg, the engineer manager. were shown 
steam reaper invented by the Master of Basins nephew 
of the Duke of Sutherland. Is did ite work c admirably. 
was drawn by a three-horse traction engine i 
and patented by the Master. This engine is intended ao 
the usual work of horses on the farm, and could be used as a 


| 


road traction engine, land roller, or reaper by the substitu- 
tion of parts which are easily removable the ma- 
c There could not be a doubt, the say, 
that the reaper would ere long be heard of in the show- 
yard of the Highland and Agriculture iety. The Master 
also showed a wire fence of his own invention, which by 

i , When required, be laid flat onthe 
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STEAM PLOUGHING ENGINE AT THE SMITHFIELD CLUB 


SHOW. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND COMPANY, ENGINEERS, LEEDS. 





THE SMITHFIELD CLUB SHOW. 

FOLLOWING as it does upon the Paris Exhibition— 
an exhibition to which most of our agricultural en- 
gineers sent contributions marked by more or less 
originality of design—the Smithfield Club Show, 
held during the current week at the Agricultural 
Hall, might have been expected to be somewhat 
marked by an absence of novelties. Such, however, 
is far from being the case, and in fact there have 
been few shows of late years containing more ex- 
hibits requiring special notice at our hands, while 
apart from the new designs the collection of engines 
and implements is an excellent one and fairly repre- 
sents, except in one or two departments, the present 
state of English agricultural engineering. 


PORTABLE AND FIXED ENGINES, 

We have from time to time, when dealing with 
the Smithfield Club Show, and the shows of the Royal 
Agricultural ‘Society, had occasion to direct atten- 
tion to the steady progress in steam engine con- 
struction, made from year to year by our leading 
firms of agricultural engineers, and the collection of 
engines to be found this week at the Agricultural 
Hall shows that this progress is still continuing. 
In the early days of the application of steam to 
farm work the stationary engines supplied for driv- 
ing the fixed barn work then used were of the 
plainest possible type, and of very doubtful propor- 
tions, while they were without any pretensions to 
economy. ‘The earlier portables were similarly de- 
fective, but gradually—owing mainly to the com- 
petitions carried out under the auspices of the Royal 
Agricultural Society—the benefits of steam jacket- 
ting and the value of the expansive use of steam 
became understood, while higher pressures of steam 
came into use and improvements were effected in 
the proportions of both boilers and engines, until at 
last the portable engine took its place as a very 
efficient producer of power well able to compete, 
as regards the economical use of steam, with 
any other type of non-condensing engine. During 
the time that this improvement was going on, the 
| weer had nearly supplanted the fixed engine for 
arm work, and although the latter type of engine 





as manufactured by our agricultural engineers under- 
went many a net yet it received less 


attention than the portable type, and for a long 
time the progress made with it was proportionately 
less also. During the last few years, however, 
there has been a great change in this respect. Our 
leading firms of so-called agricultural engineers now 
count amongst their customers a vast number of 
employers of steam power in no way connected with 
agricultural pursuits, and hence in addition to 
effecting improvements in their portables, they have 
been led into the design and manufacture of a variety 
of types of fixed engines marked by vast improve- 
ments on the older patterns and possessing in fact 
the appliances for effecting economy which now 
distinguish the best practice. A collection of 
engines, such as is brought together at the shows of 
our agricultural societies thus possesses a wider 
interest than formerly, and they are becoming year 
by year more truly representative of the progress of 
steam engine construction in this country. 

Leaving generalities, however, we must proceed 
to give an account of the chief novelties to be found 
this year at the Agricultural Hall, and following 
our usual practice we shall commence our survey at 
thenorth-west corner of the Hall, where Messrs. John 
Fowler and Co., of Leeds, occupy their well-known 
position. The largest engine at Messrs. Fowler's 
stand is a 16-horse ploughing engine for working 
in the double engine system, and of this engine 
we give a —— view on the present page. 
As will be seen from our illustration, the engine is of 
the single-cylinder type which the firm now regularly 
adopt, but its details include several special features. 
Prominent amongst these is the use of an equilibrium 
slide valve (Church’s patent), this valve being of 
circular form, and free to revolve in the buckle on 
the valve spindle, thus avoiding cutting. With the 
high pressures at which steam ploughing engines are 
now worked, a good equilibrium valve is capable of 
effecting a material reduction in the frictional re- 
sistances, and in the wear and tear both of the link 
motion andof the valve itself, and we understand from 
Messrs. Fowler that the results of their experience 
with Church’s valve have been of a very satisfactory 





kind in this respect. Messrs. Fowler and Co. show 
at their stand one of Church’s valves which has 
been at work in a steam ploughing engine for two 
seasons, and which is in admirable condition. In 
the general construction of the engine we now 
illustrate, steel has been freely used, the shafts, 
gearing, and boiler being of this material. In a 
similar engine shown by Messrs, Fowler at the 
Paris Exhibition, the boiler was exhibited un- 
lagged, and it was an admirable piece of work, 
the barrel being formed of a single steel ooo The 
inside firebox has an arched top stayed directly to 
the crown of the firebox casing, a form of construc- 
tion which Messrs, Fowler are now regularly adopt- 
ing. As in all Messrs, Fowler’s recent engines, the 
bearings for the various shafts are all mounted on 
wrought-iron brackets, and ample wearing surfaces 
are provided throughout, The engine has two 
sp of road gear, and the winding drum, which 
carries 400 yards of steel wire rope, is fitted with an 
improved arrangement of coiling gear, which enables 
the gear to be placed at a greater height above the 
ground than formerly, while an increased depth of 
drum bush is also obtained. Amongst the minor 
points of detail in this ploughing engine, we may 
mention a neat form of delivery clack box fitted 
with a three-way cock, so that the delivery 
valve box can be connected to either the pump 
or the injector with which the engine is also 
fitted. The cock is so arranged that when the de- 
livery valve is connected to the injector the delivery 
pipe from the pump is left freely open to the air, so 
that in the event of the pump being carelessly 
started, no strain can be brought on the delivery 


ipes. 
. a addition to the 16-horse engine, Messrs. Fowler 
exhibit two eight-horse engines and a three-horse, 
one of the eight-horse being specially designed for 
agricultural purposes, while the other is a traction 
engine of the large-wheeled type, of which they ex- 
hibited a smaller example at the Bristol Show ia 
July last. Both the eight-horse engines are fitted 
with Church’s equilibrium valves, and both have 
the gear arranged on the plan (Mr. Greig and Mr. 
Aveling’s patents) which we described when deal- 

























































































































ge 

















































464 


ENGINEERING. 


[Dec. 13, 1878. 








ing with Messrs, Fowler's and Messrs. Aveling and 
Porter’s engines at the Bristol Show. The eight- 
horse traction engine is, in fact, similar in design to 
the six-horse engine exhibited at Bristol, and illus- 
trated by us on page 47 of the present volume, but 
the wheels are still larger, being 7 ft. 6 in. in diameter. 
The driving axle is fixed, the wheels revolving on it, 
and each receiving its motion through a ring of steel 
gear which is turned to fit tightly into the angle- 
iron ring forming part of the rim of the wheel, this 
ring being bored to receive the gear. The experience 
with these large-wheeled engines has, we under- 
stand, been most satisfactory. In the eight-horse 
agricultural locomotive, the driving wheels are 
smaller, and are driven through their centres, while 
the compensating gear is placed on the driving axle 
instead of on the second motion shaft, as in the 
engine intended solely for traction purposes. Both 
the eight-horse _— engines have two speeds of 
road gear, and the traction engine has a steel boiler 
and arch-topped firebox. The three-horse road 
locomotive is an exceedingly handy little engine of 
the same general design as the eight-horse, and it 
is adapted for doing a ow of light haulage. 
The whole of Messrs. Fowler's engines fully 
maintain the character of the firm for good work- 
manship. 

The next stand is that of Messrs. Clayton and 
Shuttleworth, who this year depart from their usual 
custom, and do not exhibit a fixed engine. In place 
of this, however, they show a four-horse portable, 
“ up in the same style as their Smithfield Show 

ed engines usually are, and displaying the same 
admirable finish. This four-horse portable and also 
a six-horse exhibited by the side of it, both have the 
crankshaft bearings connected by tie-rods to the 

linders, the plummer blocks sliding on the tops of 

e cast-iron brackets which support them, and 
being kept down by bolts which pass through slotted 
holes in a kind of tenon formed on the foot of each 
plummer block. None of the engines are shown 
with the wrought-iron crankshaft brackets which 
Messrs. Clayton and Shuttleworth used for some 
time. We notice too that Messrs. Clayton and 
Shuttleworth now take the steam to the cylinders 
through a separate casting containing the stop 
and throttle valves, there being, however, still 
a direct connexion between the steam jacket and 
the boiler. A neat improvement introduced on 
these engines also is the mode of fixing the 

ump and delivery valve. Instead of being 
fixed direct on the boiler as formerly, these 
are mounted on a cast-iron seating fixed to the 
boiler, this seating being made with a rim against 
which the lagging plate finishes. Flat faces are thus 
obtained for the fixing of the pump and clack box, 
and either can be taken off without disturbing the 
lagging. Besides these portables, Messrs. Clayton 
and Shuttleworth also exhibit an eight-horse agricul- 
tural locomotive, in the details of which several 
new points have been introduced. One of these 
consists in the provision of an expansion joint 
on the feed pipe, this arrangemeat consisting of a 
short f)-shaped junction piece having ends finished 
like the plug of a cock, this (\-piece forming a kind 
of connecting link between two parallel pieces of 
pipe, either of which is thus left free to expand or 
contract without affecting the other. The driving 
wheels are of a stronger pattern than formerly, and 
they run loose on the driving axle, the latter being 
fixed, The compensating gear is placed on the 
shaft which carries the pinions engaging with the 
ring of gear on the driving wheels. The steering 
gear is of the type illustrated by us on page 25 of 
our twenty-fourth volume, a pattern which we 
believe that Messrs. Clayton and Shuttleworth have 
now regularly adopted. The workmanship of this 
and the other engines exhibited by the same makers 
is, we need scarcely say, excellent. 

Adjoining Messrs. Clayton and Shuttleworth is 
the stand of Messrs. Charles Burrell and Sons, of 
Thetford, who show a couple of traction engines—a 
six-horse and eight-horse—both ot their usual neat 
patterns and both fitted with their handy arrange- 
ment of winding drum, of which we have before 
spoken. The eight-horse engine also is fitted with 
& new arrangement of the fast and slow speed 
neg me and the clutch for operating them which 

as been patented by Mr. Burrell and Mr. Edwards. 
Of this arrangement we give an engraving on page 
467 of the present number. Referring to our 
illustration it will be seen that according to this plan 
the fast speed pinion A on the crankshaft is placed 
inside and nearest the bearing, the slow speed 


laterally by forks C and D, which fit into grooves 
turned in their bosses, the other ends of the forks 
sliding on a round bar E which is attached to a 
bracket K, mounted on the side frame P. The forks 
just mentioned have projections T and U on their 
backs as shown, while.a horizontal plate F swivel- 
ling on a pin X, and capable of being moved by a 
small handle V, is arranged so that its ends can 
engage with the projections T or U on the sliding 
forks C and D respectively, thus holding either of 
them stationary. A lever H having one end work- 
ing on a pin on the fork C, and the middle on a pin 
on the fork D, is used for sliding the pinions in 
and out of gear, the action being as follows: With 
the parts in the position shown in our engraving, 
both pinions are out of gear, and the locking plate 
F is holding the fork C, and consequently the pinion 
A. On taking out the pin W, the lever H can be 
moved to N, thus moving the fork D and its pinion 
B into gear, the fork C (being held stationary by F, 
the pin on it) acting during this movement as the 
fulcrum to the lever H. If, however, on the other 
hand, it is desired to put the a A into gear, 
the locking plate F must be pulled back by V, when 
the other end of it will engage U and hold the 
fork D and its pinion B stationary and out of gear. 
Under these circumstances the pin Y on the fork 
D acts as a fulcrum to the lever H, which can be 
then moved to O, sliding the fork C and its 
pinion A into gear. It will be noticed that with 
this arrangement both pinions cannot be placed into 
gear at the same time, asthe plate F is so arranged 
as to lock one fast, while the other is free to be 
moved. The whole arrangement is very neat and 
simple, and it has the advantage that only one lever 
is employed to shift the pinions. Messrs, Burrell, 
moreover, attach much importance to the fact that 
with this arrangement the fast and slow speed 
pinions can be proportioned so as to give any desired 
difference of paso § between them which cannot be 
done when one pinion slides inside the other. It 
will be noticed that in Messrs. Burrell and Edwards’ 
arrangement the overhang of the pinions is lessened 
as much as peoene 3 recessing the larger pinion 
so that it passes partly over the bearing which it 
adjoins. 

Next Mr. Savage, of King’s Lynn, exhibits one of 

his ten-horse steam ploughing engines, in which 
the driving wheels also form the rope drums, an 
arrangement which we have described on former 
occasions. The engine exhibited is of good propor- 
tions, and is well finished, while it is marked by 
several improvements in detail. Adjoining Mr, 
Savage is the stand of Mr. W. Allchin, of North- 
ampton, who shows an agricultural locomotive of 
an ordinary pattern, and next come Messrs. J. and 
H. McLaren, of Leeds, who exhibit a six-horse 
engine of the type which we described in our account 
of the Liverpool Show last year (vide pages 26 and 
69 of our twenty-fourth volume). The proportions 
and workmanship of this engine are excellent. 
Messrs, Davey and Paxman, of Colchester, whose 
stand comes next, do not show any novelties this 
year, they being represented by a portable engine 
and several vertical engines of their regular types, 
of which we have already had occasion to speak 
favourably. Messrs, J. and F. Howard, too, are re- 
presented in the class of exhibits with which we are 
now dealing, by one of their ‘‘ farmer's” engines of 
the pattern we have noticed in our accounts of 
previous shows. 
At the stand of Messrs. Aveling and Porter, of 
Rochester, we find two well-finished engines, one 
of them being the eight-horse engine, of which we 
published engravings on page 452 of our last 
number, when we also described the neat arrange- 
ment of gear with which it is fitted. With the ex- 
ception of the points to which we last week directed 
attention, the engine is of Messrs. Aveling and 
Porter’s regular pattern, as is also its companion. 
As in all this firm’s later types of engine, there are 
no cast-iron brackets carrying shaft bearings, the 
whole of the bearings being fitted to the wrought- 
iron frames formed by the extension upwards of the 
side plates of the firebox casing, these plates taking 
all strains due to the action of the gearing. The 
whole design of the engines is good and simple. 

Next to Messrs. Aveling and Porter come Messrs. 
Holmes and Co., of Norwich, with a portable of 
their ordinary pattern, and then we arrive at one of 
the novelties of the Show, a somewhat singular 
traction engine constructed on the patented plans of 
Mr. Willsher, of London, by Messrs. Fisken and 
Co., of Leeds, In this engine the cylinder (which 





pinion B being outside it. The two pinionsare held 





is not steam jacketted) is fixed under the boiler 


instead of on the top of it as usual, and the side 
plates of the firebox casing are carried forward 
a few inches, and are bolted to other plates which 
extend forwards for more than half the length of the 
barrel, their upper edges being fixed to the barrel 
itself. These plates form frames carrying the bear- 
ings of the second motion shaft, &c., and to them 
are also fixed a pair of short hollow trunnions on 
which the driving wheels are mounted. The crank 
shaft is co-axial with the driving wheels, the bear- 
ings for it being fitted into the hollow trunnions 
just mentioned. The crankshaft extends through 
the trunnions, and carries at one end a fly- 
wheel, the rim of which is within the line of 
the driving wheels on that side. Provision 
is, however, made for attaching to the rim of the 
flywheel a supplementary rim of wrought iron, 
which projects beyond the line of the driving wheel, 
so that a belt can be led off from it. The cylinder 
is about a foot on one side of the centre line of the 
engine, the crank being close up to the left-hand 
frame plate, and there is thus room left between the 
crank and the other frame plate for two pinions of 
different sizes with a clutch between them by which 
either can be connected to the shaft. These pinions 
gear into corresponding wheels on a second motion 
shaft, which extends out through the frame plates 
and carries at its ends pinions gearing into internal 
spur gear fixed to the driving wheels. Provision is 
made for disconnecting these last-mentioned pinions, 
and the second motion shaft is also provided with a 
small winding drum mounted onit. Theleading end 
of the engine is carried on springs, the fore carriage 
having a centre pin which — up through an ex- 
tension of the upper part of the smokebox, this ex- 
tension also forming a tank. The centre pin bears 
at its upper end against an ordinary plate spring, 
the end links of which of are provided with adjusting 
screws. 

We regret to say that we fail to see what ad- 
vantages can be derived from the adoption of the 
curious arrangement which Mr. Willsher has de- 
signed. In some traction engines which have been 
made with the cylinder below the boiler, advantage 
has been taken of this position to provide a regular 
frame carrying the cylinder, all bearings, &c., and 
leaving the boiler quite free of the strains due to 
the working of the engine, and for the attainment of 
this end the departure from the ordinary position of 
the cylinder was quite justifiable. Mr. Willsher, 
however, has in his arrangement attained no such 
desirable result, the cylinder being attached 
to the boiler as in ordinary engines, while there 
is the disadvantage that the working gear is much 
more inaccessible than in the ordinary arrangement, 
and much more liable to injury in the event of the 
engine sinking in bad ground. It is true that Mr, 
Willsher proposes, we believe, to protect the work- 
ing gear by a horizontal plate carried along below 
the side frames on a ae with the bottom of the 
ash-pan, but this plate (which is not fitted to the 
engine exhibited), although it will afford some pro- 
tection in soft ground, will have the disadvantage of 
rendering the working parts still more ditficult of 
access for oiling, &c, The arrangement of the lead- 
ing end of the engine also renders the tubes diffi- 
cult to get at, and is far from agreeable in ap- 
pearance, while there are also may details about the 
engine to which objection might justly be taken. 

The next stand is that of Messrs. W. and S. 
Eddington and Co., of Chelmsford, who exhibit a 
ten-horse ‘contractor's engine” of the type which 
they introduced at the last show of the Royal Agri- 
cultural Society at Bristol. This engine has a 
Cornish multitubular boiler mounted so that it is 
inclined upwards at the leading end, the inclination 
being such that the front ends of the tubes are only 
just covered with water. The engine is fixed on 
the top of the boiler as in an ordinary portable, and 
the whole is mounted on somewhat small wheels, 
the makers stating that the eugine is specially in- 
tended for use in cases where it is not often shifted. 
The engine hasfrom the steep inclination of the boiler 
a somewhat uncouth appearance, but the fact that 
the boiler is constructed so that a man can enter 
it and clean it thoroughly may render the arrange- 
ment one well adapted for use in cases where 
bad water has to be put up with, and where ap- 
pearances are of secondary importance. 

Next come Messrs. Ransomes, Sims, and Head, 
of Ipswich, who exhibit a portable and a semi- 
portable engine of their ordinary types, and also 
the traction engine, of which we published engrav- 
ings on pages 448 and 449 of our last number, and 





which therefore we need not describe here. The 
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workmanship of all these engines is excellent. Next 
are the stands of two other firms, the Beverley [ron 
Company and Messrs. E, and R. Turner, of Ipswich, 
both of whom are represented by engines of their 
established patterns, the latter firm showing several 
examples of the ‘‘ Gyppeswicke” engine, which they 
brought out at the Smithfield Show last year, and 
which we illustrated on page 457 of our twenty- 
fourth volume. Next we have the stands of Messrs. 
Jeffery and Blackstone, of Stamford, Messrs. Woods, 
Cocksedge, and Warner, of Stowmarket, and Messrs, 
Ruston, Proctor, and Co., of Lincoln, also showing 
engines of their regular types, the last-mentioned 
firm having a good show of well-finished engines, 
but no novelties calling for special notice. The 
stands of Messrs. Armitage and Ruston, and of the 
Reading Iron Company, are also without any new 
designs requiring description. 

Proceeding now across the western end of the 
Hall, we come first to the stand of Messrs. Marshall, 
Sons, and Co., of Gainsborough, who have an ex- 
cellent collection of engines, amongst them a new 
type of vertical engine which they first exhibited at 
Paris, and which we illustrate on page 467 of the 
present number. In this engine, which is rated at 
three-horse power, the engine is distinct from the 
boiler, both, however, being mounted on a strong 
water-tank bedplate, as shown, provision being 
made for heating the feed water by a portion of the 
exhaust steam. The crankshaft plummer blocks 
are cast in one with the standard, the upper part 
of the latter bemg bored out to form the crosshead 
guides. ‘The crosshead, which is of malleable cast 
iron, has blocks of ample area and adjustable for 
wear, The engine is fitted with a neat pattern of 
high-speed governor, acting on an equilibrium valve, 
and the bearing surfaces are large throughout, the 
general proportions being more substantial than is 
usual with this class of engine. The boiler is of 
the ordinary cross tube pattern with the longi- 
tudinal joints of the shell double rivetted, and 
the whole is a thoroughly good job. Messrs. 
Marshall also show one of their very neat horizontal 
engines of the pattern which we illustrated on 
page 31 of the present volume, but fitted with Hart- 
nell’s automatic expansion gear, of which we have 
already had to speak very favourably, this gear 
being also fitted to one of the portables shown. 
Messrs. Marshall’s exhibits likewise include an ex- 
ample of their six-horse agricultural locomotive of 
the pattern which they brought out at the Smithfield 
Show last year, but in the details of which several 
improvements have since been introduced. All the 
gear of this engine is cast steel, and the proportions 
throughout are very substantial, while the general 
arrangement is very convenient. We hope shortly 
to illustrate this engine, when we shall have more 
to say about it. The good workmanship of all 
Messrs. Marshall’s engines deserves special mention. 

The next stand is that of Messrs, P. and H. 
Gibbons, of Wantage, who show one of their ordi- 
nary portables, while next come Messrs. Brown and 
May, of Devizes, who this year exhibit, in addition to 
a couple of examples of their ordinary portables, the 
traction engine of which we give a perspective view 
on page 466 of the present number. ‘The general 
design of this engine is clearly shown by the en- 
graving, but we may add that the crankshaft carries 
pinions for two speeds and that the driving wheels are 
always in gear, compensating gear, or the ‘“ jack-in- 
the-box” motion as it sometimes is called, being 
provided for turningcorners. This gear is arranged 
on the second motion shaft. The driving axle is 
fixed, and the driving wheels are driven through 
gear fixed to the boss and not to the arms, as is very 
commonly the case when a fixed axle is adopted. 
The crankshaft pinions are of steel, and the re- 
mainder of the gear of cast iron. The engine is 
also fitted with an arrangement of spring footplate, 
which the makers have lately patented. This con- 
sists of a casting running round the top plate of the 
tank, and carrying a series of coiled springs on which 
rests a plate covering nearly the whole of that part 
of the tender where the driver stands. The driver 
is thus carried on a kind of spring platform and is 
much relieved from the shocks on jars consequent 
on travelling on a rough road. This adds much to 
the comfort of the man and is a very simple con- 
trivance. The traction engine exhibited by Messrs. 
Brown and May is, like their portables, fitted with 
their steam jet arrangement for cleaning the tubes 
by the momentary creation of a powerful exhaustion 
in the smokebox, the rush of air carrying into the 
smokebox all dirt from the tubes. This arrange- 
ment is particularly useful when working with fuels 





which cause the tubes to become foul rapidly. Ad- 
joining the engine of which we have been speaking 
is the stand of Messrs, Foster and Co., of Lincoln, 
who show one of their ordinary portables requiring 
no special notice. 

Next, at the stand of Messrs. Robey and Co., of 
Lincoln, we find an example of a new type of hori- 
zontal engine, of which we give an engraving on page 
466 of the presentnumber. As will be seen from our 
illustration, the engine has a frame of a modified 
Corliss type, andvery graceful outline. The bed it will 
be noticed is extended tothe full width on both sides of 
the centre line, thus getting a broad base for the main 
bearing at the crankshaftend. The cylinder, which 
is steam jacketted, is bolted to the end of the bed, 
but is not overhung, it being supported by a broad 
foot as shown. Thecrank disc is made rather thin, 
the object being to get the crank-pin and main 
bearings closer to each other than is usually the case. 
The engine is controlled by a high-speed governor 
acting on an equilibrium valve, while an expansion 
valve is also provided. Messrs. Robey and Co. 
also exhibit a portable and semi-fixed engine of their 
regular types, besides several samples of the type of 
vertical engine which they brought out at the Smith- 
field Show last year, and which we illustrated at the 
time (vide page 457 of our twenty-fourth volume), 
while they likewise show a traction engine differing 
in many respects from the pattern they have of late 
adopted. In the engine now exhibited there is no 
cast-iron bedplate connecting the cylinder with the 
crankshaft plummer blocks, while the side plates of 
the firebox casing are carried up asin Messrs. Aveling 
and Porter’s engines, to form the frames carrying 
the bearings of the crank and countershafts. 

Messrs. Wallis and Steevens, of Basingstoke, who 
occupy the next stand, do not show any novelty 
this year, they being represented by an agricultural 
locomotive of the type which we illustrated on page 
142 of our twenty-fourth volume, and by one of 
their ordinary portables. Next comes the stand 
of Messrs. R. Garrett and Sons, of Leiston, who 
this year show an interesting exhibit in the shape 
of the eight-horse semi-portable engine of which 
we give engravings on page 470 of the present issue, 
the special feature in this engine being the con- 
struction of the firebox and firebox casing. Referring 
to our engravings it will be seen that the crown 
and sides of the internal firebox and the sides of 
the firebox casing are corrugated, the corrugations, 
however, being of a peculiar form so that the edges 
of the plates are kept flat and can thus be joined 
in the ordinary way. It will be remembered by 
many of our readers that Messrs, Garrett exhibited 
at the Royal Agricultual Society’s Show at Liver- 
pool last year (and more recently at the Paris Ex- 
hibition) a portable engine firebox* having its crown 
made with large corrugations running longitudinally, 
the object being to dispense entirely with roof stays. 
This pattern Messrs. Garrett have now regularly 
adopted for all their fireboxes for nearly two years, 
in place of the old form of construction with 
roof stays. The type now exhibited at the Smith. 
field Show may be considered as a development of 
the former pattern, the flat edges of the plates ob- 
tained by the arrangement we now illustrate greatly 
simplifying the construction. At the sides of the 
firebox it will be seen that there is but one vertical 
row of stays between the firebox and casing, these 
stays being inserted not for the strengthening of 
the corrugated portion of the plates, but to support 
the flat borders, or in other words to prevent the 
side plates of the firebox and casing from moving 
bodily away from each other. The crown of the 
firebox has no stays, the corrugations only being 
relied upon to give the necessary strength. 

In showing this construction of firebox, Messrs. 
Garrett inform us that they do not exhibit it as an 
example of their ordinary commercial produce, but 
rather as an indication of the direction in which they 
are working, while they add that they invite full 
comparative criticism of this and their older design. 
This is a very commendable spirit in which to bring 
forward improvements and deserves every recogni- 
tion. On the use of corrugated plates in the con- 
struction of fireboxes much might be said, but we 
shall here have to deal with the subject briefly. The 
credit of first using such plates in locomotive fire- 
boxes belongs, we believe, to Herr Krauss, of 
Munich, who introduced them on the North-Eastern 
Railway of Switzerland, when he was locomotive 
superintendent of that line many yearsago, One 
of the chief objects Herr Krauss had in view, we 

* We illustrated this firebox on page 36 of volume 
xxiv. of ENGINEERING- 








believe, in adopting this construction was to give 


facilities for the e ion and contraction of the 
plates, and in 1867 he exhibited at Paris a tank 
engine in which the sides and crown of the firebox 
were made with a series of spherical depressions, 80” 
that elasticity was obtained in all directions. More 
recently in some engines made for the North- 
Eastern Railway of Switzerland, the fireboxes had 
arched crowns, the sides and crown being made of 
a corrugated copper plate, the corrugations extending 
from side to side over the crown, and the edges of 
the plate being left flat as in Messrs. Garrett's con- 
struction. The crown of the firebox was without 
roof stays. We illustrated one of these Swiss loco- 
motives with this construction of firebox in 1872 
(vide page 257 of our thirteenth volume), but we 
may add that the information we have since 
received respecting these engines is not entirely 
satisfactory as regards the behaviour of the fireboxes, 
and we believe that it has generally been found 
necessary to stay, the crowns and not to trust 
entirely to the arched form and the corrugations 
for the necessary strength, Arched topped fire- 
boxes made of corrugated copper plates have also 
been extensively used by Mr. aswell on the 
Austrian State Railways, and several engines so 
made were exhibited by him at Vienna in 1873.* 
Mr. Haswell, however, does not trust entirely to the 
arched from of the crown, but provides two rows of 
sling stays between the firebox crown and the casing, 
these stays, however, being left slack so that they 
only come into operation in the event of the arched 
crown going out of shape. We mention these 
facts to show that corrugated plates have been 
extensively used for fireboxes made of copper 
plates, while we may add that in America the 
plan of corrugating the side plates of steel 
reboxes has recently been experimentally adopted 
with a view of avoiding the cracks to which such 
plates are found to be liable. ‘Turning now to 
the forms of corrugated fireboxes introduced by 
Messrs. Garrett.we find them to differ materially 
from the patterns adopted in Continental locomotive 
practice. In the firebox first shown at Liverpool 
(and of which they also exhibit an example at the 
present Smithfield Show), the corrugations of the 
crown are very deep, and hence they impart to the 
plate a very considerable rigidity, while being car- 
ried right through from end to end they offer no 
eat inducement for the collection of deposit, In- 
eed, as we remarked when first describing it, this 
form of crown makes a very good job, although 
it is open to the objection that it involves 
some rather difficult flanging of the tubeplates and 
backplate, and causes a reduction of the area ayail- 
able for the tubes. The plate flanging difficulty is, 
however, got over by Messrs, Garrett by the use of 
a hydraulic plate flanging machine which deals with 
the required form of plate easily. Of the new type 
of crown illustrated by us on page 470, we cannot 
speak so favourably; as we fear that the corrugations 
will be more apt to become charged with deposit, and 
hence cause the burning of the plate. ether or 
not, however, this fear is well founded can only be 
proved by experience, A second objection we have 
to this construction is that the strength of the 
crown will be very materially reduced as the plate 
becomes worn, the reduction of strength being much 
greater than that of a crown plate stayed in the or- 
dinary way. This is a defect to which all unstayed 
firebox crowns are liable, but we apprehend that 
the effect of wear will be greater on Messrs, Gar- 
rett’s new form of construction than on that they 
previously introduced, In the case of the sides of 
the firebox the liability of the corrugations to become 
filled up by incrustation is much less than in the 
case of the crown plate, while Meesrs. Garrett have 
been carefal to give every facility for thorough 
cleaning of the surfaces, so that with proper attention 
we should not anticipate much trouble in this quarter, 
while there is a decided advantage in getting rid of 
a number of the screwed stays, and in the facilities 
which the corrugated plates give for free expansion 
and contraction. On the whole, we are disposed to 
attach more importance to this latter feature than 
to any other attending the use of corrugated plates, 
and we are inclined to think that further experience 
willin many cases lead to their adoption to secure this 
end alone, the additional stiffness which they afford 
being treated asa minor matter. Where steel plates 
are used for fireboxes the corrugations we expect 
to prove especially valuable. Of the strength 
which is attainable by the form of corrugation whica 


* Outline sections of these were published by 
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AGRICULTURAL LOCOMOTIVE, CONSTRUCTED BY MESSRS. BROWN AND MAY, ENGINEERS, DEVIZES. 


Messrs. Garrett adopt it would be impossible to form | reduced thickness to represent ‘the ‘state of a worn | manship, which is excellent, as indeed is their boiler 
an opinion of any value in the absence of experi- | firebox. Of such an experiment we should be glad | work generally. 

mental data, but we would urge upon the makers | to publish the results. In taking leave for the | Another special detail at Messrs. Garrett's stand 
the desirability of testing to destruction by hydraulic | present of Messrs. Garrett's corrugated fireboxes, | is Graham's spark arrestor, which is shown in our 
pressure a firebox of this type made of plates of a | we must say a word in commendation of their work- | engraving on page 470, as fitted to the eight-horse 


(For Description, see Page 465.) 
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VERTICAL ENGINE AT THE SMITHFIELD CLUB SHOW. 


CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND 0O., GAINSBOROUGH. 
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(For Description, see Page 465.) 








semi-fixed engine, but which is exhibited at the 
Smithfield Show as applied to a six-horse portable en- 
gine made with as ly wide grate for burning 
sawmill refuse. e construction of this spark 
arrestor is so clearly shown by our engraving that 
no detailed description will be required. 

Messrs. Garrett's stand is followed by those of 
Messrs. Hornsby and Sons, of Grantham, Messrs. 
Barrow and Stewarts, of Banbury, and Messrs. 
Tasker and Co., of Andover, all of whom are re- 
ea resented by portables of their ordinary types, 

essrs. Barrow and Stewarts also showing a new 
pattern of vertical engine, which, however, does not 
call for special notice. Any want of novelty at the 
stands just mentioned, however, is amply com- 
Darby, for by the adjoining exhibit of Mr, T. C. 

arby, of Cholmetoed who shows what he calls a 

** pedestrian broadside digger.” This is a machine 
of somewhat fearful and wonderful aspect, in- 
tended to cultivate land by a digging process, and 
capable, according to the inventor, of digging ten to 
twelve acres in ten hours. It consists of a boiler 
about 20 ft. long, having a central firebox and two 
barrels (it being in fact of the pattern used by Mr. 
Fairlie in his double-bogie locomotives), each barrel 
having mounted on the top of it a horizontal engine, 
which by means of bevel gear gives motion to a 
heavy shaft running along the side of the machine. 
This shaft is made in two parts, each being driven 
by its respective engine, From this shaft motion is 
given by an arrangement of gear which it would be 
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BURRELL AND EDWAEDS’ GEAR FOR SHIFTING FAST AND 
SLOW SPEED PINIONS OF TRACTION ENGINES. (See p. 464.) 








impossible to describe verbally, to a series of digging 
re goes nr and also toa series of legs which _ 
the progression of the machine along the field to be 
cultivated. The machine travels—as its name de- 
notes—broadside on, actin upon a width of 21 ft., 
but ion is made for slewing round the wheel 
carriages which are provided at each end, so that 
the machine can be moved endwise along a som, 
the whole of the frame a the digging 
pence ns — | up. e regret to condemn om 
— —— of which has evidently been 

e result of pti ur and misplaced ingenuity, 
but the whole machine is so cumbrous and compli- 
cated, and presents so many opportunities for ex- 
pensive breakdowns, that we are quite unable to 
say a word in favour of it, 

We have now completed our tour of the ground 
floor of the Hall, and we have next to speak of some 
of the small engines exhibited in the galleries, few 
of these however showing any novelty of design. 
A few makers, however, show new patterns of 
verticals, and amongst them Messrs, Tangye, 
Brothers, and Holman, who are this year much 
omen for space, and who exhibit a little vertical 

ine with a single standard, mounted on the same 
plate with a vertical boiler, the design of this 
eng! ne being very neat and substantial, Messrs. 
e’s vertical engine of the type which we illus- 

‘ented on page 7. of the — ——o — 
ts appearance‘ is year for the first time at the 
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Mr. Alfred Dodman, of King’s Lynn, exhibits a 
vertical engine with a frame of the steam-hammer 


type, this frame, which is cast in one piece with the’ 


cylinder and the foundation plate, being made hollow 
and a portion of the exhaust steam being admitted 
intoit. The feed-water is heated by being pumped 
through a coil contained in this receiver. At 
the same stand is also asingle standard engine of the 
same general construction. Mr. F, W. ‘Turner, of 
St. Albans, also shows some vertical engines of a 
new and neat design, while the General Engine and 
Boiler Company show some examiples of very small 
vertical engines bolted to thé sides of boilers 
arranged to be heated by gas, @ system which is 
very handy in some situations, nother exhibit 
deserving notice is the ‘“ Talbot” éngine of Messrs. 
Frank Proctor and Co., of London, this being a 
very neat little engine similar in design to the 
Baxter engine, which we illustrated on pages 48 and 
49 of our twenty-fourth volume, In this engine the 
baseplate is bolted to the top of the boiler, the two 
stenterda which carry the overhead crankshaft being 
cast in one piece with it, and the cylinder and 
valve-chest projecting down below the bedplate into 
the steam space of the boiler, so that very complete 
steam jacketting is obtained. For small powers this 
makes an excellent arrangement. ‘The engine ex- 
hibited has all the bright work nickel-plated, and it is 
well finished generally, ‘The same firm also show a 
neat little horizontal engine. ‘ 

Messrs, Wigzell and Halsey, of London, this 

ear show several of their engines, some adapted for 
bench engines, and some for stationary purposes, 
Of one of the former we this week give engravings 
on page 475. In this engine, which is especially 
arranged for fitting compactly into a steam launch, 
two pushing and one pulling piston are employed, 
the pulling piston being an annular one, and being 
fitted to a vertical cylinder, as shown. This piston, 
as will be at once seen, is equivalent to a third push- 
ing piston placed vertically below, instead of above, 
the crankshaft. In the case of the inclined cy- 
linders containing the pushing piston the steam is of 
course admitted to the outer ends only, while in the 
case of the vertical cylinder a steam passage d com- 
municates with the annular space below the piston. 
The upper end of this eylinder is in free communica- 
tion with the crank chamber through the trunk with 
which the piston is provided. 

The admission of the steam to, and its release 
from, the three cylinders is effected by a single re- 
volving conical valve arranged as shown in Fig. 2, 
page 475, this valve being driven by an arm on its 
spindle engaging with a prolongation of the crank- 
pin. As will be seen from Fig. 2, the conical valve 
revolyes within a shell which can in its turn be 

vartially rotated in the valve casing by means of the 
hand lever shown. The valve casing has opening 
into it three steam ports corresponding to the three 
cylinders, one of these ports being shown at a in 
Fig. 2: This port a is, we may mention, in com- 
munication with the steam passage d leading to the 
vertical cylinder, that cylinder replacing, as we have 
already stated, a cylinder with a pushing piston 
below the crankshaft, and its port a therefore 
occupying the position corresponding to such a 
cylinder. The shell in which the valve revolves is 
provided with six ports, three being in the same 
plane as the valve port 4, while the other three are 
on the line of that marked ¢ By the movement 
of the hand lever connected to the shell, either one 
or the other of the two sets of three ports in the 
shell can be made to corfespond with the ports in 
the valve chamber, the use of one set of ports caus- 
ing the engine to go ahead while the other gives the 
motion astern, Steam from the boiler is admitted 
to the back of the valve and enters the centre space, 
whence, when the ports are in the positions shown 
in Fig. 2, it can escape down the radial passage 4 
and enter the vertical cylinder through the port a 
and passage d. As the valve rotates the radial 

assage 6 will supply steam to the other cylinders 
in succession. At the same time the exhaust pipe 
g is always in free communication with the other 
eavity of the valve, which cavity in ‘its turn comes 
into communication with the port ¢@ when the radial 
passage 4 has moved sufficiently far round. The 
arrangement is very a 

It will be noticed that in the engine we are 
describing the inclined cylinders have no covers in 
the ordiuary acceptation of the term, the barrels of 
the cylinders being cast in one with the covers, so 
that the whole is taken out together. The chamber 


enclosing the crank is so shaped that water resulting 
from leakage of steam and condensation can accu- 


mulate in it to a certain extent, but on a fixed level 
being reached, it is drained off by a e, shown 
in Fig. 2, communicating with the exhaust pipe 7. 
Messrs. Wigzell and Halsey have now a number of 
these engines at work, and we have heard good 
accounts of them; amongst other purposes they are 
being applied to drive dynamo-electric machines for 
electric lighting purposes. 

Besides the firms we have specially mentioned 
there are many others, such as Mr. E. S. Hindley, 
of Bourton, Messrs. C. Powis and Co., Messrs. 
W. N. Nicholson and Son, of Newark, Messrs. A. 
Campbell and Co., of Thrapstone, Messrs. Hemp- 
stead and Co., of Grantham, Messrs. Waygood and 
Co., of London, Messrs. Newall and Ogilvie, of 
Bristol, Messrs. Wedlake and Co., Messrs. Riches 
Watt, and of Norwich, Mr, Underhill, of Newport, 
and Messrs. Ray, Mead, and Co., of London, who 
are represented in the gallery of the Agricultural 
Hall by engines of their standard patterns. 

And here, before taking leave of the engines ex- 
hibited in the gallery, we may say a few words 
respecting these exhibits generally. In the early part 
of this article we had occasion to point out the steady 
improvement in design and workmanship which has 
characterised the productions of our leading agri- 
cultural engineers for many years past, but while 
this is the case of the larger firms, there are, we 
regret to say, many makers of small engines who 
appear to be either wholly incapable of improve- 
ment or utterly careless as to the character of their 
productions, Thus, year by _ we find in the 
gallery of the Agricultural Hall engines which are 
adisgrace to the present state of mechanical engi- 
neering knowledge. Bedplates which are miserably 
weak in one place, and unnecessarily strong in 
another, insufficient bearing surfaces, indirect con- 
nexions between valves and eccentrics, bad propor- 
tions of valves and steam passages, badly designed 
pumps, and governors which are governors in little 
more than the name, are the features which dis- 
tinguish the class of engines of which we are speak- 
-ing. It isa common thing to urge the low price 
of these engines as an excuse for their grave defects, 
but this excuse is an entirely invalid one; in fact, 
some of the engines characterised by the worst 
features must cost more to manufacture than the 
really good engines of other firms. We are quite 
ready to condone roughness in finish, and an absence 
of bright work when such roughness is avowedly 
resorted to to lessen the cost of production, but there 
is no just reason whatever that an absence of high 
finish should be accompanied by defects in design 
and proportion, defects which arise simply from the 
want of sufficient technical knowledge on the part 
of those responsible for the work. We will abstain 
at present from mentioning the names of the firms 
whose productions offer the most flagrant examples 
of the faults we have been pointing out; and we 
do this in the hope that now attention has been 
prominently called to the matter they will amend 
their ways, and that an improvement may be 
noticeable next year. It is only necessary that 
they should examine, as we have done, all the engines 
exhibited, and they will see at the stands of many 
of their competitors ample proofs that low price is 
by no means incompatible with good design and 
workmanship. 

Besides the exhibits in the main hall and its 
gallery, there are also to be found in the adjoining 
St. Mary’s Hall, and in the arcade, a few exhibits 
requiring mention in the present section of our 
notice. Thus in the arcade Mr. W. C. Church has 
a stand at which he exhibits models and examples of 
his equilibrium valves, which we have already men- 
tioned as being applied largely by Messrs. J. 
Fowler and Co. We intend shortly to illustrate 
these valves, and we will not therefore attempt to 
describe them here. We may mention, however, 
that we understand that Messrs. Beyer and Peacock 
have taken an exclusive license for the construction 
of these valves for locomotives. In St. Mary’s Hall, 
Messrs. H. P. Dennis and Co., of Chelmsford, show 
an excellent collection of their steam and water 
valves, including some special patterns, while they 
also show separately examples of screws for those 
valves cast on Mr. R. E. Crompton’s system, an 
excellent thread being obtained on these screws 
direct from the sand, no subsequent turning being 
required. We also notice at this stand one of Mr. 
Wullan’s three-cylinder engines, which we have 
already had occasion to notice favourably in these 
columns, and by its side a handy arrangement 
of pumps driven by a small water-wheel, and in- 





tended for the supply of water to country mansions, 











&c. In this arrangement the main shaft of the 
water-wheel is fitted with roller bearings. 

Lastly, in this section we must mention the Han- 
cock inspirator, which is also exhibited in the St. 
Mary’s Hall. This apparatus, which is intended for 
either boiler feeding or water-raising purposes, may 
be described roughly as a kind of double injector, 
one-half of the apparatus acting as a water lifter 
and delivering the water raised by it to the second 
half, which either feeds it into a boiler or raises it to 
a height. It is stated that this apparatus will draw 
water from as greata depth as a pump — an im- 

ortant feature in many cases—and that when work- 
ing with a very low lift it will take the water ata 
temperature of 125 deg. It will be impossible to 
describe the details of the inspirator without the aid 
of illustrations, but these we hope soon to be able 
to give, when we shall deal with the apparatus fully. 


IMPLEMENTS. 

The exhibits of implements at Smithfield appear 
more numerous, and are c rised by greater 
novelty than those of last year. Without attempt- 
ing detailed subdivision, we will proceed to notice 
the more 6 sera of this class of exhibits. 


Several planting and digging machines, cither 
new or ssing modified details, are shown. 
Such is Messrs. Penney and Co.'s improved potato 


digger, which has done good work at several previous 
exhibitions, and is now shown with several improved 
details. This machine is mounted on two wheels 
carrying a light frame, on which is placed the driver’s 
seat. On the axle is keyed a large bevel wheel 
which gives motion through a pinion to a horizontal 
shaft, ge neg beyond the rear end of the machine, 
and on which is mounted a disc carrying eight radial 
arms, each of which terminates in a fork with three 
prongs. Immediately in advance of these forks is 
a share, formed of a broad parallel plate slightly 
curved, so as to be convex on its lower side, and 
bent up vertically at one end to form an arm for 
attachment to the frame. This share is capable of 
adjustment, and can be set higher or lower, accord- 
ing to the depth at which the crop is planted, but 
in all cases it passes underneath the potatoes. The 
share frame, and the spindle carrying the forks, 
can be raised or. lowered out of or into work, by 
means of a lever and quadrant actuated by the 
driver from his seat, the weight being reduced by a 
counterbalance. The action of the machine is as 
follows: In advancing the share cuts into and 
loosens the ground of each furrow beneath the crop, 
and is immediately followed by the revolving rakes, 
which penetrate the soil, and lift out the potatoes. 
As the speed at which the forks are driven is high, the 
roots are thrown forcibly with a good deal of loose soil 
against a swinging frame formed of a top bar and a 
number of vertical rods. This arrangement causes 
them to be deposited in regular rows. When the 
machine is not in operation, the pinion driving the 
forks can be thrown out of gear by sliding the 
— forward, through means of the controlling 
ever, 

The Aspinwall potato digger is an implement 
which has been now for some time before the public. 
It is carried on three wheels, two large driving 
wheels and one small guiding wheel in front. Upon 
the frame is mounted a share, somewhat like that 
used for an ordinary plough, and the depth of which 
can be regulated by a screwed spindle and lock-nut. 
Driven by the wheels through gearing is a disc, 
having mounted upon it a pair of arms. These 
arms are twisted so as to form a spiral, and the ends 
terminate in forks, which in revolving form a 
kind of cage. The back of the share is supplied 
with a series of fingers, each made separate and 
mounted together ona rod. In the event of these 
fingers meeting a stone in the course of work, they 
are forced back by the resistance, and brought into 
place again by the weight of earth thrown upon 
them by the share. The points of the fingers come 
nearly in contact with the arms of the revolving 
disc. The operation of the machine may be briefly 
described. ‘Che share being adjusted to the proper 
depth, turns over the ground in the same manner as 
a plough, throwing up with it all the roots, which 
fall between the revolving arms on the disc, and are 
deposited by them in continuous rows. 

essrs. J. and F. Howard, of Bedford, exhibit a 
somewhat improved form of Knight's cultivator, of 
which we publi-hed an illustration on page 98 of 
our twenty-fourth volume. This machine, although 
used for steam cultivation, is only driven, not 
hauled, by the engine. A rope is taken from the 
latter, around a horizontal grooved pulley on the 
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machine, which is mounted on a vertical spindle 
carrying at its lower end a bevel pinion that gears 
into a wheel placed on a three-throw crankshaft 
running on the rear part of the iron framework of 
the implement, Guide pulleys are placed in advance 
of the main pulley for convenience of working. On 
the crankshaft are three connecting rods, each carry- 
ing at the lower end aset of tines mounted in a 
crossbar on the connecting rod. To the latter and 
a little distance above the tines, radius rods are 
jointed, and these acting as a fulcrum cause the 
ends of the tines to describe an oval when set in 
motion by the crankshaft. By this arrangement 
the tines are forced into the ground in a nearly 
vertical position, but are brought out again much 
inclined, so that the soil is by this means well broken 
up. The driving wheels of the machine are loose in 
the axle and a train of wheels transmits motion to 
the latter. By means of a friction strap around the 
boss of the wheel, and a pawl and ratchet lever, the 
strap can be tightened, and the wheel thrown into 
gear. As originally designed, the same object was 
effected by means of clutches, worked by screws 
that were tapped into the axle. The radius rods 
before mentioned are mounted at the forward end 
upon one arm of a bell crank, the other arm of which 
is connected to a rod running at an angle to the 
forward part of the machine, where it terminates in 
a handwheel. By turning this wheel the tines can 
be lifted clear of the ground. Instead of being 
placed on four wheels, as was done originally, there 
are now only three, the forward one being of small 
diameter and serving as a guiding wheel. A slight 
modification has also been introduced into the 
arrangement of the steering lever. It is stated that 
these implements do excellent work, and with an 
eight-horse engine one can cultivate five acres a day 
to a depth of 9 in. 

Two implements for planting potatoes may be 
noticed ; one by Messrs. G. W. Murray and Co., of 
Banff, is exhibited for the first time, and possesses 
several very ingenious details, 

The hopper containing the roots is formed with two 
pockets, and the front is made with open bars to 
allow of dust and dirt falling through. Through 
the bottom of each pocket passes an endless chain 
made up of a series of cups. These chains pass up 
the front of the hopper, over two wheels at the top, 
and then descend outside the ro ye through two 
wooden trunks, and over two wheels at the bottom. 
The form of the cups composing these chains is very 
ingenious, and is shown by the annexed sketch. 
The upper face is circular and recessed, the size and 


— 


—— 
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form being arranged so as to hold one root, From 
this face the cup falls away, as shown, until it ter- 
minates with a flat tail marked B, on the other side 
isa hook. At the upper end are cast two lugs A, 
with a pin between them, and the chain is made up 
of a series of these cups hooked together. The 
pitched wheel, around which they turn, is driven by 
gearing from the driving wheels of the implement, 
and the speed can be regulated by means of change 
wheels. As the chain travels up the inclined face 
of the hopper, each cup carries with it a root, which 
is tipped over into the trunk as the chain 
over the wheel, and is carried down with the chain 
to the bottom of the trunk, where it is discharged 
into the furrow. The clogging up of the cups by 
dirt is effectually prevented by the tail forming part 
of each link, because, as the chain passes around 
the wheel, the tail of one link is thrown through the 
slot in the face of the adjacent one, and dislodges 
anything that may have been deposited there. The 
carrying wheels of this machine are formed of two 
wrought-iron bands placed about 6in. apart, aud 
connected at intervals by slightly concave bars. 

The Aspinwall potato planter is of an entirely 
different character. The roots are p on a 


shallow inclined hopper, with two central deliveries 
at the lower end. 


2 the shaft carrying the driving 








wheels is mounted a disc just opposite the point of 
delivery. Around the disc are 
number of arms terminating in a fan-shaped piece, 
with a small bracket immediately below carrying a 
needle or spike. Pinned to the end of each arm is a 
loose piece having a small perforated projection 
through which the needle passes. The action of the 
implement is as follows: On being moved forward, 
the disc revolves, bringing all the arms one after 
another to one or other of the deliveries of the hopper. 
The roots are presented against the needles in the 
arms, and each in its turn is pierced and carried 
forward. Arrived at the forward part of the machine, 
the loose part, already spoken of as being pinned to 
the arm, strikes against a small roller, and is thrown 
up, and the projection over the needle moving with 
it, the root is forced off the latter, and falls into the 
furrow. 

The Koldmoos weed eradicator (Jurgenson’s 
patent), manufactured by Messrs, Ord and Madison, 
of Darlington, is a new exhibit, Itis atwo-wheeled 
implement—the wheels about 6 ft. apart—with an 
open rectangular wooden frame and _ shafts. 
Mounted on the axle and revolving with it, is an 
open chain formed of four pairs of flat bars attached 
to a disc at each end. Within each of these discs 
is a cam, and around it to the side of the disc 
are pinned four short radius rods, the other ends of 
which are attached to four bars carrying the tines, 
or rather combs, which remove the weeds. These 
combs, each of which is the full length of the drum, 
are made up of short sections of about 12 in., each 
section having about a dozen points. The ends of 
the bars with the combs bear on the cams in the 
disc, and the points of the comb project between the 
pairs of bars forming the open drum. The combs 
are curved to permit them to travel to and fro. As 
the implement advances, the drum revolves and the 
cams actuate the comb bars, causin gthem to advance 
and recede, the maximum projection being at the 
underside and the minimum at the top of the drum, 
The height of the latter can be varied from 3 in, to 
9 in. above the ground, and the machine in advancing 
catches the weeds at the lowest part of its path and 
tears them out of the ground. The combs then 
gradually recede until they are almost withdrawn 
behind the bar of the drum and the weeds are thus 
cleared off. 

Of drills and manure distributors there is a large 
collection by all the leading makers, but very few 
novelties present themselves. Of the latter, we 
may mention Pamphillon’s farmyard manure spread- 
ing machine. It is a small two-wheeled vehicle 
attached to the manure cart, with a stand in the 
middle for the attendant, who rakes the manure 
on to an endless platform formed of strips of 
wood mounted on suitable bands, and caused to 
revolve by the forward motion of the vehicle, In 
the strips are placed at intervals small spikes, and 
above it revolves a spindle the whole width of the 
table, armed with blades set at an angle, while 
behind these blades is a second spindle with tines 
mounted on it, to which an oscillating movement is 
given to keep the blades clear. The action of the 
machine is apparent. The manure raked on to the 
table is wales up by the revolving blades, and 
scattered evenly by falling over the front of the 
table on to the ground, 

Messrs. Ransomes, Sims, and Head exhibit a 
horse rake with some new details. In order to lift 
the rake the driver depresses a lever which throws 
a block into contact with a disc fast on the axle, 
and the friction produced raises the rake frame as 
the implement advances. Messrs, Howard, of Bed- 
ford, also show some self-acting horse rakes, which 
we illustrate on page 471, with coupled teeth and 
high wheels, as well as an Anglo-American rake, 
brought out to compete with the extremely low- 
priced implements which have, during the past jfew 
years, found a market in this country. The ex- 
hibit of ploughs is about of average extent and 
merit, Messrs. Ransomes, Sims, and Head as usual 
make a fine show of their specialty, and nearly all 
the principal makers are well represented. Messrs, 
Howard’s, of Bedford, collection includes their Cham- 
pion plough fitted with a novel arrangement of 
screwed wheel fastening ; a new wood beam double 
plough, which is readily convertible into a single 
plough; a triple plough, which appears to be a 
somewhat favourite type for getting through a con- 
siderable amount of work, and for easy control ; a 
reversible double plough for making furrows all in 
one direction, and a new turnover plough, which 
we illustrate on page 471. 


poet radially a/| firm, 


exhibit more features of novelty than any other 
The diagram on page 479 will serve to indi- 
cate the nature of the various improvements they 
have introduced, They have added a simple drum 
guard consisting of a P which is thrown up or 
down, as may be required. In the diagram A shows 
the flap down over the drum, and B when it is opened 
for work. They have also made a modification in the 
arrangement of baffle plates over the shakers. 
There are two sets of these plates, one shown at C, 
and the other near the tail end of the shakers, The 
forward set is made up in sections, each length 
being equal to that of the shaker board beneath, and 
they are hung on a bar which can be shifted upon 
the rod D, so as to be nearer to or further from the 
drum according to the quality of straw. By this 
arrangement it will be seen that when the straw 
passes unequally over the shakers, the whole length 
of the baffle will not be lifted, but only those sections 
under which the larger mass of straw is passed. 
The shakers E are made undulating instead of 
straight, in order to obtain a greater length of travel 
for the straw, and an increased agitation is imparted 
to it. The shakers are each made of two side 
timbers, with crosspieces fastened across at short 
intervals, so as to make a grating. Messrs. Nalder 
and Nalder now substitute white metal for wood 
bearings, and the shaker and riddle cranks, and they 
are arranged so as to replace the latter on existing 
machines without changing the cranks or any of the 
castings. The eight-horse finishing machine which 
the firm exhibits, is fitted with their very efficient 
chaff-bagging apparatus, which it will be remembered 
requires no extra blowers, and which is so arranged 
that when not required, the bags are removed, and 
the chaff falls into its usual place. The machine is 
fitted with Wilder's self-feeder. Messrs. Nalder 
and Nalder, whose manufacture is confined to screens 
and thrashing machines, produce a large number of 
different classes of the latter, according to the re- 
quirements of different countries, the drums vary- 
ing from 15 in. to 24 in, in diameter, the widths from 
3 ft. to 6 ft, 6 in. inside, and the weight from 1} tons 
to 6 tons. 

We may notice here the same makers’ exhibit of 
malt screens, illustrated on page 479. ‘Ihe barrels 
are made upon their well-known principle of cutting 
a series of notches in the barrel frames for any re- 
quired mesh, the wire being then wound on and 
afterwards rivetted over. is arrangement gives 
a great accuracy in the mesh, and a smooth surface 
for the cleaning brushes, as well as durability, since 
no binding-wire nor solder is employed. 

These malt screens are now largely used in many 
of the large breweries, and are rapidly replacing the 
old system of flat inclined screens. e arrange- 
ment illustrated, the upper screen separates the dust, 
and the malt falls into the lower screen, whence the 
thin malt is first delivered for subsequent crushing, 
then the head malt, which falls into the hopper 
rollers, and finally stones, &c., which are delivered 
at the mouth of the screen. 

Messrs. Robey and Co.’s drum guard for thrashing 
machines is illustrated on page 471. In this 
ment the mouth of the drum is closed with a hi 
flap A, secured to the top of the machine. This 
board is raised when required for work by the weight 
of the man standing on the lower board B of the 
feed-box. A lever C is placed on each side of the 
machines, and rods D connect the lower board on 
which the attendant stands to the hinged flap over 
the drum. The illustration shows the arrange- 
ment clearly, and the dotted lines indicate the posi- 
tion of the various parts when the machine is out of 
use. This drum guard is combined with a feeding 
table E, which also serves as a protection to the 
band cutter, as well as a table for placing the sheaf 
after it has been cut. It is hinged so that when 
not required it can be lowered down on to the 
top of the machine and be completely out of the 


way. 
Meiers. Ransomes, Sims, and Head exhibit a new 
form of drum guard, In this the hood is hinged to 
the top of the machine, and a curved feedboard is 
placed over the flat inclined one leading to the 
drum, ‘This feedboard is hung about one-third 
from its lower end by a pin on a bolt beneath, and 
at its upper end it is kept in place by a plate spring 
fastened to the inclined board beneath, Imme- 
diately over the drum mouth is a flap hinged to 
the machine beneath the hood; this flap is made of 
two sliding boards, held i a by screws, and 
can be increased or reduced in width as desired. 
By this means the width of the dram mouth can be 





In thrashing machines, Messrs. Nalder and Nalder 


enlarged at will, since the hood also can be set 
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SEMI-PORTABLE ENGINE AT THE SMITHFIELD CLUB SHOW. 


CONSTRUCTED BY MESSRS. R. GARRETT AND SONS, LEISTON,. 








(For Description, see Page 465.) 
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back by removing a loose piece on the top of 
the machine. On each side of the machine, 
and pinned to it, is a lever with a slotted end, 
in which enters a pin at each end of the curved 
feedboard. To these levers are articulated 
two others hung at their upper end to the sides 
of the hood. Inside the latter, and in the 
middle of its length, is a hook, and there are 
also added a couple of plate springs. When 
the flap is raised, these springs are compressed, 
a suitable fastening on the flap is caught by 
the hook, and the flap is held up, so that the 
machine is ready for work. But if either the 
hood or the feedboard is depressed, the hook 
in the hood is lowered, and the flap liberated, when 
the springs before mentioned force it down, and 
close the drum mouth. The arrangement appears 
a very sensitive one, not likely to get out of order, 
and not inconvenient to the workmen. At the same 
time it is inexpensive. 

Messrs. Garrett and Sons, of Leiston, have added 
some excellent details to their thrashing machines, 
and which are illustrated on page 475. Of these 
Figs. 1, 2, and 3 show the new arrangement of fore 
carriage. Bolted to the side frames of the machine, 
which are here tied together bya through bolt, is a 
steel frame stamped into the formshown. Below it 
is a second plate also a into shape. A hole 
formed in the centre of each plate receives a cast- 
iron sleeve, through which passes a central pin 
having attached to its upper end by a small pin, a 
cap, as shown. The lower end of this pin passes 
through the centre of the axle, which is slightly 
enlarged for the purpose. Fig. 2 is a plan showing 
the form of the different parts. Considerable light- 
1¢%8 and strength, combined with simplicity, are 
gained by this arrangement. Figs. 4 and 5 show 
the mode of securing the rear axles. A stamped 
triangalar plate with an internal flange running 
around it is bolted on each side, to the side frame of 
the machine, and these are strengthened with cross- 
bracing, as shown. To the lower part of each 
triangular plate is bolted a boss, into which the axle 
has been cast. 

Reapers an¢l mowers are very largely represented. 
Messrs. A. Handyside and Co., of Derby, make a 
large show of their implements, of which they have 
recently made a specialty. Good design and work- 
manship characterise the reaper, mower, and com- 








bined machine, which consti- 
tute their exhibit. One fea- 
ture especially noticeable in 
the former is placing the axis 
of the rakes over the driving 
wheel, producing great com- 
pactness, and limiting the 
width of the machine, since 
the driver's seat can be placed 
clos-r to the road wheel. The 
form of the cam, moreover, 
insures a very efficient gather- 
ing up of the rakes ; the latter 
are coupled in pairs, so as to 
counterbalance the weight. ‘The crank spindle 
driving the knife bar is horizontal, and the con- 
nexion of the pitman rod with the bar is very simple 
The machines are hung upon rubber springs, ar- 
ranged in a very simple manner. The axle is 
over the frame, and is connected to it in two places 
by eye-bolts passing through the axle, and through 
holes in the frame. ‘The spaces around the bolts 
are filled with deep rubber collars, on the underside 
of which the nuts of the eye-bolts take their bearing. 

The crank also is done away with, and the end 
of the connecting rod is formed with a hollow arm 
at right angles to it, which passes into a bush placed 
in the disc at the end of the crankshaft. A bolt 
passing through the hollow arm and secured to the 
back of the disc, completes the connexion. For 
lubri:ation the end of the crankshaft is bored out 
for some distance, the open end being closed with a 
screwed plug, and a connexion is made with the 
lubricator formed in the crankshaft casing. A small 
opening is a!so made from the passage in the shaft 
which serves as a reservoirjto the connecting rod arm. 
A neat instrument is also shown by these makers in 
the form of a grindstone for sharpening up the 
knives. 

Of binding apparatus four different kinds are 
exhibited ; by Messrs. Walter A. Wood, Measre. 
Burgess and Key, Messrs. McCormick and Co., and 
Neale's string-knotting binder. We have already 
described some of these, and shall refer to the others 
at greater length on another occasion. 

In Messrs. Howard’s reaper the simplex mower 
is steel geared, and fitted with a taper steel finger 
bar ; an ingenious device is introduced for instantly 
releasing the knife from the connecting rod. The 
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crankshaft is holl6w and serves as an oil reservoir. 
The simplex reaper is fitt@@ with alever for giving 
a pitch to the teeth, the rakes are controllable, 
and the height of cut can be regulated from the 
platform, 

Before concluding this notice, we may notice a 
few miscellaneous exhibits which appear at Smith- 
field this year. ‘The Saville Street Foundry Com- 
pany, of Leeds, show one of Hall's bone mills, of 
which a description bas already been published by 
us. They also exhibit a model of Hall’s stone 
breaker, with crushing rolls attached for grinding 
cement, &c., and some belting for elevators of 
mortar mills and similar purposes, This belting is 
of vertical wires cut in short lengths with the ends 
twisted around horizontal wires placed at intervals 
of about 3in. Three or four vertical wires make up 
the width of the belt, being separated from each 
other by the coiled ends before mentioned. ‘The 
same firm also show samples of chilled cast-iron rolls, 
the manufacture of which they appear to make 
a very successful specialty. They have already 
produced a large number of rolls for paper-making 
9 ft. in length and 9 in. in diameter, as well as others 
for gunpowder factories 6 ft. 6 in. in diameter. 
Judging from the samples exhibited, the makers 
have arrived at a high pitch of perfection, and the 
chill on the rolls is uniform and deep. 

Mr. Arthur Rigg, of London, exhibits some well- 
finished specimens of turbines. Messrs. G. W. 
Murray, of Banff, show some of their well-known 
chain pumps, which consist simply of a tube with 
an expanded end or mouthpiece, lowered into the 
well from which water is to be lifted, and an endless 
chain passing around a wheel at the surface, so 
placed that the centre line of the pipe is tangential 
to the periphery of the wheel. The chain hangs 
loose at the bottom of the well, and is fitted at in- 
tervals with discs somewhat smaller than the diameter 
of the pipe, the wheel being recessed at intervals 
to receive this disc. A horse gear may be used to 
drive this pump, the action of which depends entirely 
upon the lift of the discs in the tube. They are 
made to raise as much as 65,000 gallons per hour. 
The same makers also exhibit a neat detail for 
straining wire for fences. It consists of a small 
bracket with two parallel jaws bolted on to a wooden 
post or slipped over an iron one; between the jaws 
is » block mounted on a pin passing through holes 
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TURNOVER DOUBLE FURROW PLOUGH, BY MESSRS. J. AND F. HOWARD, ENGINEERS, BEDFORD. 
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Description, see Page 469.) 


HORSE RAKE, BY MESSRS. J. AND F. HOWARD, ENGINEERS, BEDFORD. 


in the jaws. The upper part of the pin projects far 
enough to receive a disc with recesses at intervals 
around its periphery, and above it terminates in a 
square end fora key. Holes are made in the upper 
jaw of the bracket corresponding in position with 
the recesses in the disc. The wire is attached to the 
block between the jaws, and the pin is then turned 
by means of a key, winding up the wire ; when the 
latter is sufficiently tight, a small Fr is dropped 
— one of the holes in the jaws, and thus locks the 
isc, 

Messrs. Riches and Watts exhibit a large number 
of their well-known grist mills, with hopper above, 
and a chilled iron grooved cylinder below, working 
im @ concave, and placed horizontally beneath the 
Menges. Besides some reapers, Mr. W. Brenton, 
of Polbathic, Cornwall, shows an ingenious lock- 
pin safety bolt, in which the tail of the bolt is bent 
over, so that when shot and turned half round, it 





SS 


asses over the rear guide plate of the bolt, and the 
Retening is secured. 

Messrs. Penney, of Lincoln, exhibit, besides the 
potato digger mentioned above, a lift for raising 
and tipping sacks into wagons. It appears a useful 
and well-considered arrangement, and being cheap 
should be favourably received. It consists of a 
strong timber framing, with two vertical and two 
inclined posts, forming a right-angled triangle. To 
a transverse timber is fixed a small winch barrel, 
around which is a rope running over a pulley at the 
top, and attached to the sack carriage, which is 
placed upon the inclined timbers of the frame, up 
and down which it runs in guides. The winch is 
driven by a handle through aspur wheel and pinion, 
and on the spindle of the latter is a small pitched 
wheel, over which runs a crossed chain passing to the 
top of the frame. When the sack has been raised 
to its full height, the attendant slips the pinion out 
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DRUM GUARD FOR THRASHING MACHINES, BY MESSRS. ROBEY 
AND CO., LINCOLN. (For Description, see Page 469.) 


of gear, and continues to turn, actuating the pitched 
chain, which before had no motion imparted to it. 
This movement tips over the sack into the cart 
placed below to receive it. 

The same firm exhibit a good collection of their 
well-known corn screens, for which they now employ 
a wire having a triangular section, wound so as to 
have the apex of the triangle inside the screen, and 
presenting a flat surface outside, It is claimed for 
this form that there is less chance of the screen 
becoming choked, 

Messrs. A. H. Bateman and Co. ex- 
hibit specimens of emery wheels and 
some machines, amongst others, one for 
truing up, or planing surfaces, and fitted 
with an automatic traversing table, There 
is also a multiplex grinder carrying half a 
dozen wheels of different forms. The 
same firm exhibit in addition- metalline, 
flexible shafts, &c. 








THE METEOROLOGICAL SOCIETY. 
Tue fifth of a course of six lectures on meteo- 
rology was given on Thursday evéning, the 28th 
ult., at the Institution of Civil Engineers, by Mr. 
G. J. Symons, F.R.S., the subject being ‘‘ Rain, 
Snow, Hail, and Atmospheric Electricity.’’ 
Mr. C. Greaves, the President, occupied the 
chair. The lecturer began by stating that the 
atmosphere consists of oxygen, nitrogen, dust 
and sundries, which are c as dry air, 
and also of a variable quantity of water in the 
state of vapour. The hotter the air the more 
vapour it can contain ; and this capacity of the 
air for moisture increases at an oe rate, 
so that if we mix together a cubic foot of 
saturated air at 92 deg., and another at 32 deg., 
they would have a mean temperature of 62 deg. ; 
but the vapour tenable at 92 deg. is 15.7 ns, 
= at porte ws pana neti our two ous 
would con .8 grains, or an average 0! 
8.9; but at the temperature of the mixture the 
air can contain only 6.2 ns, therefore tke 
excess of 2.7 mus as rain, 
vertical sun raises a tracts of the ocean to 
the temperature of 80 deg. and upwards ; con- 
siderable evaporation ensues, and each cubic 
foot of the air in the tropics may be said to 
contain — 8 grains of vapour at the tem- 
perature of 76 deg. ; if that air be transported to 
these islands, and reduced to their average temperature of 
50deg., it must part with nearly half its yapour, and then re- 
main fully saturated. m one substitutes for graing and 
feet, tons and miles, and reflects on the vast extent of the 
tropical oceans, there is no difficulty in understanding why 
winds from those regions it rain on all colder coun- 
tries over which they blow. As the chief cause of rain is 
condensation by eold, and as hills are usually colder than 
the winds blowing against them, we naturally find the 
largest amount of rain in hilly districts enpener currents 
of air coming direct from warmer oceans. The lecturer said 
that there were ‘a + many varieties of rain gauges, 
but he preferred 5in. Snowdon gauge. is a 
fact that a gauge on the ground coll more rain than 
one placed some height above the surface of the ground ; 
this difference is now acknowledged to be almost enti 
due to wind. In 1860 the lecturer began collecting rainf 
statistics ; the organisation now under his supervision itf- 
cludes about 2200 observers. After referring to floods and 
drainage, and the system of flood ings in o ion in 
Paris and Lyons, the lecturer said that hedid not for a moment 
say that es floods could either be prevented or pre- 
cisely predicted, but as our great rain storms usually travel 
. ’ 
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but slowly from west to east, and as the somewhat porous 
nature of most of England allows the rain to percolate, 
there is plenty of time to make many arrangements which 
would — evils that at mt exist. In the United 
Kingdom the fall of rain is nearly equally distributed 
throughout the year. At dry stations October is usually 
the wettest month, except at stations where heavy thunder- 
storm rains have occurred repeatedly in July or August ; 
April is generally the driest month. At wet stations the 
proximity of mountains has a curiously marked effect upon 
the curve of monthly rainfall, as it so y increases the 
fall in the winter months as to make December or January 
the wettest month of the year. In the British Isles the 
greatest amount in one day in each year at all the stations is 
about 1} in., but no year passes without far heavier falls at 
individual stations, at one or more of which upwards of 
4 in. always falls. Snow is frozen vapour, and is crystal- 
lised in exquisitely beautiful forms. The crystals are 
rarely less than one-tenth of an inch across, and therefore 
their general form is easily seen without a lens. After 
briefly referring to hail, atmospheric electricity, thunder- 
storms, &c., the lecturer concluded by saying that the 
great need of rainfall work, as of every other branch of 
meteorology, is neither more observations nor more money 
(though neither of these is to be despised), but more 
brains, more hard workers, and more deep thinkers. 

Mr. R. H. Scott lectured on ‘‘ The Nature, Methods, and 
General Objects of Meteorology,’’ on Thursday, December 
5. He commenced by saying that every one must be in- 
terested in meteorology, but the difficulties which are 
found in making it an exact science are twofold. Firstly, 
we have no access to the upper regions of the atmosphere, 
and, secondly, the observations at each station are affected 
to a most puzzling extent by local conditions. In this 
respect meteorology is at a great disadvantage compared 
with astronomy. He then spoke of the importance of 
multiplying stations, provided quality was not sacrificed to 
quantity, and stated that the great difficulty in discovering 
laws of periodicity, &c., arose from the fact that few ob- 
servations could show continuous records for even fifty 


ears. 
: The next subject of the lecture was the mode of collect- 
ing information for marine meteorology, and the great 
complexity of the problems presented to the inquirer in 
this branch, owing to the motion of the ships, and to their 
being confined to special tracks instead of being equally 
distributed over the ocean. A few minutes were then spent 
in describing the mode of collecting information for tele- 
graph reports and signoptic work, and regret was ex- 
pressed that Weyprecht’s proposal for international polar 
observatories did not show much prospect of being carried 


out. 

As to methods, Mr. Scott pointed ont that at present 
there are considerable differences between -the equipment 
of stations and the hours of observation in different countries, 
but that 4 attempt to enforce uniformity would be sure 
to meet with opposition. Accordingly agreement in very 
minute particulars is hardly to be looked for in comparing 
returns from foreign stations. 

As regards ate the isabnormal charts of Dove were 
exhibited and explained, as well as a general rain 
chart of the globe, but it was pointed out how desirable 
it would be to have twelve rain charts, so as to show the 
monthly distribution of the rainy seasons. As to physical 
meteorology, the dinrnal range of the barometer was men- 
tioned, and allusion was made to the inquiries recently 
carried out with the view of tracing out the modifications 
of this range which are due to the yo aa position of 
the station where it is observed. In this connexion, the 
great importance of mountain observatories was urged, so 
. — afford us some information of what passes above our 

eads. 

Tn conclusion, the lecturer said that the uses of meteor- 
were so self-evident that he hardly needed to detail 

He cited engineers, physicians, builders, and 
farmers as classes whose occupations were seriously affected 
by weather, and pointed out the great attraction which 
attempts to foretell the seasons must always possess. At 
the same time he threw out a word of warning as to the 
danger of ided by mere arithmetical coincidences. 
Let m however not despair ; we have had great 
men who have laid the foundations of the science, but the 
race of patient inquirers after truth shows no signs of be- 
co. extinct. 
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| condition of the finished iron trade. 
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42s. 104d. one month, the close being sellers at 42s. 11d. 
and buyers at 42s. 10d. cash. In the afternoon 42s. 9}d. 
and 42s. 9d. cash were paid, and the market closed with 
sellers asking 42s. 9d. and peers offering 42s. 74d. cash. 
The gains of Thursday and Friday were thus completely 
lost. Yesterday’s market was also dull, and prices went 
back to the extent of 2d. per ton. Transactions were 
effected during the forenoon at from 42s. 7d. to 42s. 84d. 
cash, the market closing with buyers at 42s. 7id., and 
sellers asking 1d. more. The only quotation in the after- 
noon was 42s. 73d. cash, the market closed with buyers 
at that price, and sellers at 42s. 8d.cash. The warrant was 
steady this forenoon, when business was done at 42s. 7d. 
cash, closing with buyers still offering that price, and 
sellers asking 42s. 7}d. cash and 42s. 9d. one month. No 
material c took place during the afternoon. There 
was a keener desire to invest in warrants manifested last 
week, the low price being a strong inducement; and the 
opinion prevailed that if a little movement in trade could 
be brought about an improvement in prices might be 
established. There was certainly a more speculative feel- 
ing evident. Shipping iron has been exceedingly quiet 
during the past week, makers’ prices, however, remain 
steady. Last week’s shipments from all Scotch ports 
amounted to 8320 tons, as compared with 5221 tons in the 
corresponding week of last year. The total stock of pig 
iron with Messrs. Co: and Co. up till last Friday evening 
was 199,323 tons, the deliveries rp by week being unim- 
portant. There are at present 92 blast furnaces in oper- 
ation, as against 88 at the same time last year. 


Proposed New Sewage Scheme.—At last week’s meetin; 
of the Philosophical Society, Mr. H. K. Bromhead, Fell. 
Inst. Brit. Architects, a paper on “‘A Self-Actin 
Scheme for rapidly removing the Sewage of Glasgow an 
Purifying the River.”” His proposal for the disposal of 
the sewage was the formation of an exit channel from 
Govan Ferry to the Ayrshire coast. The channel would 
be tidal between high and low water, and would have an 
area of 22 square yards, with gates for the entrance and 
exit of the water constructed so that the water would not 
flow back into it. In this way, he said, a great quantity 
of the harbour water could enter the exit channel, and 
carry away the sewage to the sea at every tide rapidly, and 
in a form so diluted that it would be absolutely inoffensive. 
The route of the channel, which would be in the form of a 
tunnel till below Greenock, had been carefully surveyed, 
and was estimated to cost 1,120,0001., a 
less than the cost of the scheme proposed by Mr. Bateman. 
The scheme was subjected to a keen and minute criticism 
by various members of the Society, including the Lord 
Provost of Glasgow, and his predecessor in office, Sir James 
Bain, both of whom showed an intimate acquaintance with 
the plan proposed by Sir John Hawkshaw some time ago, 
and with that of Mr. J. F. Bateman, which was proposed 
during the past autumn. It would seem as if the ‘‘ powers 
that be,”’ even with the aid of distinguished engineers, had 
not yet arrived at any comprehensive solution of the 
sewage question. At present the local public analyst, Dr. 
William W: , is carrying out some chemical investiga- 
tions on town sewage, the results of which are to be 
- owen in connexion with Mr. Bateman’s proposed 
scheme. 


Anstruther and St. Andrews Railway.—The capital 
required for the construction of this line of railway has now 
been fully subscribed ; but, owing to an agreement with the 
North British Railway Company, it has been resolved to 
delay appl, for Parliamentary powers until the site of a 
joint station shall have been pon Ay upon. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was thin, and next to no business was done. 
It was found that Messrs. Connal and Co.’s warrant stores 
at Middlesbrough contained 64,650 tons of Cleveland pig, 
and it was re that their G w stock stood at 
199,283 tons. Their Middlesbrough f.o.b. warrants were 
quoted nominally at 36s. 3d. net cash for No. 3. The 
market price of No. 3 yesterday was 35s. ton, and it is 
feared that before the end of the year it will fall another 1s. 
per ton. If prices should recede to that extent, it is certain 
that some of the blast furnaces will be blown out, because 
there are makers here who cannot, and would not if 

they could, afford to carry on their works at a loss. 


The Cleveland Ironmasters’ Association Returns.—As 
an official record of the largest iron-producing district.in 
the world, it is always interesting to examine the Cleveland 
Tronmasters’ Association returns. 


The Finished Iron Trade.—There is no alteration in the 
Contracts of every 
description are nearer and prices are low. At last, after 
very considerable delay, an umpire was been appointed to 
act in the forthcoming arbitration on the of the 
= of land, Mr. eng «.* 
agreed to accept the responsible office. e 
t the court has not yet been fixed, but this 
will be done as soon as possible. 


Wages at the Ironstone Mines and Blast Furnaces.— 
The Cl miners submitted to a reduction of 5 per 
cent. in their wages, and the blast furnacemen of the 
North of England accepted a similar reduction. At Rosedale 


M.P., havi 


state of trade they would be compelled to close the mines 
entirely unless the men submitted to a substantial reduc- 


tion. We are informed that the men, rather than be forced 
into idleness starvation, have to a reduction of 
25 per cent. At the Ferryhill Iron Works, which, like the 


mines, belong to Messrs. Morrison and Co., of 





Rosedale 
Middlesbrough, the men have also consented to a reduction 





the owners of the mines stated that owing to the depressed | the 





of 25 per cent. rather than suffer the blast furnaces to b® 
blown out. 


Steel-Making at Middlesbrough. — Messrs. Bolckow, 
Vaughan, and Co., have commenced to make steel at their 
Middlesbrough works. Since starting their splendid and 
successful steel works at Eston, Messrs. Bolckow, Vaughan, 
and Co. have been dismantling their iron rail mills at 
Middlesbrough, and intend substituting for them steel- 

ing plant. While this alteration is being made this 
- company, the pioneers of the Cleveland iron trade, 
ve erected an experimental steel-making plant at Middles- 
brough on the identical spot where Messrs. Bolckow and 
Vaughan first made Cleyeland iron. Mr. E. Windsor 
Richards, the ge eral manager of Messrs. Bolckow, 
Vaughan, and .’s enormous works, has before him 
several schemes for dephosphorising the Cleveland pig, and 
he intends to give each of them a fairtrial. In this experi- 
mental shop there is a Bessemer converter capable of hold- 
ing two tons of metal. By the end of this week a second 
converter of the same size will be at work. The process 
here is not as at Eston direct from the . An ordi- 
nary cupola is utilised for melting the spiegeleisen, which 
is s round on a big ladle worked by machinery, and 
poured into the Bessemer converter. ir of horizontal 
steam engines of 30 in. cylinders are for blowing the 
converters. The converters are used at present for making 
small ingots for special classes of wire. It is hoped that 
Messrs. Bolckow, Vaughan, and Co., will be rewarded with 
success, and that very soon the Bessemer converter will be 
making s of Cleveland iron without any mixture of 
foreign ore at a cost which will enable this district to com- 
pete successfully with the whole world. 

_ Engineering and Shipbuilding. —On the northern 
rivers there is a fair amount of work owe oo considering 
the time of year and the condition of e generally. 
Messrs. Hopkins, Gilkes, and Co., of Middlesbrough, 
have just completed the railway bridge over the Wear at 
Sunderland for the North-Eastern Railway ee” Mr. 
Charles Wood, of Middlesbrough, whose wrought-iron 
sleeper and clip chair were fully described in ENGINEERING 
in April last, is to have his new sleeper thoroughly tested 
by the North-Eastern Railway Company. The sleepers 
and chairs are to be laid down for two miles between 
Middlesbrough and Eston, where the traffic is exceedingly 
a. the sleepers which have been made by Messrs. 
Hopkins, Gilkes, and Co., Middlesbrough, are ready for 
laying down. 

The Coal and Coke Trades.—Excepting for house coals 
there is a very poor demand for all kinds of fuel, and prices 
remain low. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Marshland Railway.—A project has been brought 
forward for the ing of a railway across the Marshland 
district, thus uniting le and Crowle with the north of 
Lincolnshire. The project is to run a line from the North- 
Eastern at Goole vid Old Goole to Swinefleet, and forward 
to Goole, where a junction will be effected with the South 
Yorkshire or Manchester, Sheffield, and Lincolnshire line 
from Doncaster to Keadby. For the present year the 
matter will have to stand over. The promoters thought 
that 60001.—which by the standing orders of the House 
must be deposited before the Bill could have been con- 
sidered—should have been raised by the landholders of the 
district. The landholders have not been so ready to take 
up the matter in this phase, and so for the present the 
scheme has fallen through, but as its completion is a neces- 
sity it will doubtless be carried ont during next year. 

New Tramway Scheme.—It is not often that tram- 
way companies are inclined to be generous. However, a 
company proposes to run a tramway line through Chester- 
field, Brampton, and Whittington. The Local Gevernment 
Board is to be asked for a provisional authority, and the 
work, it is believed, will be completed in about six months. 
The curiosity is that the promoters Fag to divide ‘‘ ten 
per cent.”’ amongst themselves and the remainder of the 
profit amongst ‘‘the different local authorities,” accord- 
ing to the length of line utilised in each parish. Though 
the value of gas shares appears to be falling in the 
market, ion in tramway investments is yet on the 
increase . 


Railway Carriage Reform.—The Midland Company have 
recently introduced a number of new carriages on their 
system, which should eet Se most exacting members 
of the travelling public. These carriages are all third 
class, and run on “ bogie” trucks. They are as lofty as 


the composite ‘‘ bogie’ carriages, which are a feature on 
the Mi Scotch resses, and are built on the same 
principle. A notable addition, however, to the carriages is 


& continuous foot-board. The seats are cushioned, as also 
are the backs, and altogether these third-class 

are as comfortable as the carriages of 
of which we have had experience. 

ct.—The town authorities of Pontefract have de- 
termined to erect new engines and pumping apparatus for 


es 
some lines 


the supplying of the town with water. It is proposed 
to build a new town-hall there, and tenders will be invited 
for all classes of the work indicated 
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H.M.S. IRIS. 

WE recently commented on the steam trials of the 
Inflexible, and referred briefly to the effect which 
the size and proportions of the screw propeller had 
upon the speed of the ship, and also upon the de- 
velopment of the indicated horse power. The s 
trials of the Iris, which have perhaps excited less 
attention than they deserve, are even more instruc- 
tive as to the influence of the propeller than were 
those of the Inflexible, or perhaps than any other 
former vessel of whose performances we have trust- 
worthy records. 

The Iris and Mercury, it will be remembered, are 
the two sister despatch vessels recently built of steel 
at Her Majesty’s Dockyard, Pembroke, and intended 
to have greater speed than any other vessel in the 
Navy, and higher even, we believe, than any other 
sea-going vessel afloat. 

‘They are of somewhat peculiar construction, and 
in the building of them every possible effort was 
made to keep the weights down as low as possible. 

They are 300 ft. long, 46ft. beam, and have an 
extreme draught of water of 22 ft., the estimated 
displacement being about 3700 tons, and the esti- 
mated speed from 17 to 17} knots, with an assumed 
engine power of 7000 horse power, 


The lines are extremely fine, and in consequence 


thus placed on the diameter of a single screw, it was 
deemed advisable to adopt twin screws. These 
were fixed to be 18}ft. diameter, and owing to their 
size, and the extreme fineness of the vessel's lines, 
there had to be a length of 50 ft, of shafting on each 
side projecting outboard, which had to be efficiently 
supported by stays or struts, 

he history of her trials, as we have said, are in- 
structive. When first tried in December last year 
instead of making 17} knots, she barely made 164 
knots on the measured mile at Stokes Bay. The 
engines did not, it is true, realise their full power of 
7000 horses, but they came within about 120 horse 
power of it, so that there was little prospect of the 
vessel realising her estimated speed. She was also 
drawing less water than her estimated load draught 
at the time, and was about 400 tons short of her 
load displacement, which still further aggravated 
the appearance of affairs. 

About a week later the Iris was again tried for 
six hours, being what is termed the contractors’ full 
power trial. She was at the same draught as before, 
viz., about 18 ft. mean, with a displacement of about 
3300 tons, and again she made only about 163 knots, 


aig although the engines developed somewhat more 


than their guaranteed power. 

These results were eminently unsatisfactory, and 
must have proved in a high degree disappointing to 
the authorities at Whitehall, who had spared no 
effort to secure themselves against failure, especially 
in the matter of speed, which was the main element 
in the design to which every other was subordinated. 
It is known that not only were the official ‘ con- 
stants” and the ‘ wetted surface” pressed into 
service, but that Mr. Froude and his automatic ap- 
ame were requisitioned to aid in the prophecy. 

e believe we are not wrong in saying that the 
lines of the vessel were somewhat modified from the 
original design in accordance with suggestions from 
Mr. Froude, and that the engine power deemed 
necessary to secure 17} knots s was based — | 
upon the results of Mr. Froude’s experiments wit 
a model of the vessel. 

The marked failure of the Iris to obtain her esti- 
mated speed reflected therefore not only upon the 
designers, but also upon Mr. Froude’s model ex- 
periments, and the event showed, it is said, Mr. 
Froude’s faith in his models to be far greater than 
that of the constructors in their naval architecture. 
Most people, official and non-official, deemed the 
trials conclusive of the vessel’s failure in point of 
speed. Mr. Froude, however, did not waver, and 
believed the models were right and the ship was 
wrong—a belief which a few years ago would have 
excited derision, but we are all growing rapidly 
to respect the models at Torquay, and not with- 
out good reason—and proceeded to investigate the 
causes of the vessel’s failure. It was at first sup- 
posed that the secret lay in the enormous extra re- 
sistance created by the projecting screw shafts and 
their struts, which had not been sufficiently allowed 
for, but this was deemed an insufficient cause. The 
only other unknown factor was the screw propeller, 
pon to this Mr. Froude devoted his attention with 
good results. Herein was found the source of mis- 
chief, and he was soon able to predict that with 
suitable screw propellers the vessel would realise 
the estimated speed. 

In February last the vessel was again tried at 
Stokes Bay with the same propellers as formerly, 
viz., four-bladed screws of 184 ft. in diameter, and 
the results of three runs at full power showed again 
a speed of only 164 knots, and this time with 7500 
indicated horse power, or 500 horse power more 
than estimated. Two blades of the propeller were 
then removed, and the vessel was tried the following 
day with the remaining two blades, the results being 
very encouraging. With 4369 horse power she 
made 153knots, whereas estimating from the previous 
trials, this power would only have propelled her 
144 knots with the four-bladed screws. 

othing could establish more clearly the fact that 
the original four-bladed screws were unfit for the 
ship, and although for practical reasons the trial 
with the two-bladed screw was not pushed to higher 
speeds, it was, so far as it went, sufficient to show a 
strong ee, that the estimated speed would 
eventually be obtained. 

The vessel had been greatly ‘‘ over-screwed ;” and 
Mr. Froude’s investigations, to which we have 
alluded, pointed to propellers of less diameter and 

ater pitch. Itis worthy of note that with the four- 

laded propellers the slip had been negative, while 
with two b removed there was a small positive 





of the enormous power of the engines, the com- 
paratively light fee 


ht of water, and the limit] sli; 
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The ship was further tried in July last with 
four-bladed propellers 16 ft. 3 in. diameter and 


20 ft. pitch, or about 2 ft. less diameter, and nearly 
the same amount greater apes than in the previous 
trials: This time the results were most satisfactory, 
the vessel making 18} knots with an indicated horse 
power of 7700, or 2 knots above the speed formerly 
obtained. A series of trials with two-bladed pro- 
pellers having a diameter of 18 ft., and a pitch of 
= | ft., was also made, and in these trials she 
did still ‘better in point of speed than with the 
reduced four-bladed screws, making 18} knots with 
somewhat less than 7600 horse power, but the 
vibration was excessive. 

So far then as the Iris is concerned she has con- 
siderably exceeded the high speed for which she 
was designed, and she is undoubtedly the fastest 
ocean-going steamer ever built. The point, how- 
ever, of most interest and importance to be noticed 
in connexion with her trials is this, that while the 
Iris at first, capable of steaming only 164 knots was 
a failure, and while the ship now capable of steam- 
ing 18} knots is a great success, the only difference 
is in the form, dimensions, and pitch of the pro- 
pellers!| In other words an increase of speed 
corresponding to an increase of about 40 per 
cent. of horse power is obtained by simply a reduc- 
tion of 2 ft. in the diameter, and increase of 2 ft. in 
the pitch of the propellers! 

These are facts, like those given by us from the 
the Inflexible trial (see 417 ante) which are of 
vast importance, and cannot be too strongly im- 
pressed upon peoples’ minds, They are extreme 
cases, well authenticated, and teach broad lessons 
on the face of them. We have all heard of course 
of vessels being “ over-screwed,” of the engines 
not being able to ‘‘ get away” and develop their 
estimated indicated horse power, This was not the 
ease with the Iris; the engines did develop their 
estimated power, but the ship could not e her 
speed. e work was being done, but it was lost 
somewhere. Cases similar to this have often 
enough occurred on a smaller scale ; the propeller 
has been changed or the pitch altered with marked 
results to the ship as well as the engines, but the 
matter has never been fully investigated or ex- 
plained. Like most other matters connected with 
the screw propeller, it remained in the region of 
speculation, until the early failures of the Iris 
brought it into bold relief, and as it were compelled 
Mr. Froude to attack it. We have the result 
of Mr. Froude’s investigations in the extremely 
valuable paper read by him at the meetings of the 
Institution of Naval Architects in April last. This 
was of course before the later successful trials of the 
Iris had taken place to confirm the theory set forth, 
and a brief summary of the leading points in it will 
be of interest in connexion with the trials we have 
been discussing. 

He starts from the propositions (1) ‘‘ that in seek- 
ing to obtain from the yielding material, water, a 
reaction adequate to a large propulsive force, it 
tends to efficiency to employ as large as possible an 
effective area in the P aie iomar ky and (2) thatit tends 
to give maximum efficiency to this area, whether it 
be large or small, if we make it operate on the 
water as squarely to the line of motion as possible 
in order to avoid a useless expenditure of power in 

iving rotational motion to the water acted on.” 

hese propositions, theoretically true in themselves, 
are inapplicable in the practical problem, and are 
likely to prove misleading, for they take no note of 
the resistance of the screw blades due to their own 
friction or edge resistance, or of the variable engine 
friction due to alterations in the number of revolu- 
tions per minute and the speed of the piston, &c. 
Mr. Froude therefore proceeds to obtain quantita- 
tive results for the frictional resistance and normal 
merarged on the propeller, He shows that in a four- 

laded 20-ft propeller making 80 revolutions per 
minute, the outmost foot next the tips, if 3 ft. wide, 
would absorb in itself, in mere surface friction, 120 
horse power ; and this estimated for the whole pro- 
peller would become of course much more formid- 
able. Mr. Froude, by a series of equations, which we 
need not repeat, obtains relations between the dise 
area of the propeller, the angle of pitch, the speed 
and resistance of the ship, which are summed up by 
him as follows: 

‘* The area which will drive the ship with a given 
slip ratio, is directly as the ship’s r ce, and is 
inversely as the square of her speed. And since at 
moderate speeds a ship’s resistance may be taken as 
proportional to the square of her speed, the same 





area of propeller will at all moderate speeds drive a 
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given ship with the same slip ratio, and areas di- 
rectly as the squares of the respective dimensions of 
two similar ships will drive each ship with the same 
slip ratio, since at such speeds for similar but diffe- 
rently dimensioned well-formed ships the area of 
wetted surface in each, measures its resistance. At 
the higher speeds which introduce other elements 
of resistance, the slip ratio will become greater with 
the given propelling area. If two ships have the 
same resistance at different speeds, the area which 
will overcome the resistance while maintaining a 
given slip ratio will be the less, in the ratio of the 
squares of the speeds, for the ship which has the 
higher speed.” ' 

And Mr, Froude further says: ‘‘ The most salient 
conclusions to which we are led by this review of 
the elementary principles on which the efficiency of 
the screw propeller depends are (1), that a very 
much longer pitch than has been commonly adopted 
is favourable to efficiency ; and (2) that instead of 
its being correct to regard a large amount of slip as 
a proof of waste of power, the opposite conclusion 
is the true one. To assert that a screw works with 
unusually little slip, is to give a proof that it is 
working with a large waste of power.” 

These conclusions have been fully borne out by 
the trials of the Iris, and must exercise a consider- 
able influence in future on the economy of screw 
propulsion, especially in the mercantile marine. 





SEWAGE TREATMENT FOR THE 
METROPOLIS. 


Tue recent inspection of the Thames, taken at 
the instance of the Metropolitan Board of Works, 
of which full particulars have already appeared in 
our columns, may be properly supplemented by 
the statement of some facts relating to two of the 
present sewage precipitation companies, more 
especially as it has been reported that the Board 
have an idea of adopting some process before dis- 
charging the sewage from their present outfalls 


of Barking and Crossness. We have been informed, | p 


whether correctly or not, that Mr. Hope has been 
in communication with the Board for the purpose 
of renewing his proposition of carrying the sewage 
out to sea, and there using it as a fertilieer of the 
sands off the foreshores of Essex. 

Precipitation necessarily means the deposit of 
substances insoluble in water, and such deposi- 
tion may be brought about by the use of chemicals, 
Hence have arisen the A B C, Phosphate of Alumina, 
General Scott’s, the Rivers Purification, and other 
processes. For the present purpose we refer only 
to the last named. The annual general meeting 
of Scott’s Sewage Company, Limited, was held lately 
at Stafford House, his Grace the Duke of Suther- 
land, an eminent member of the company, taking 
the chair. The directors stated in this their fifth 
annual report, that their works at Burnley, Lanca- 
shire, were in successful operation, and that an 
average of about ten tons of ‘‘ Portland cement,” of 
the value of 2/. per ton, is manufactured weekly, 
also that there was not only a ready sale for that 
) but if accommodation permitted the pro- 

uction might be largely increased. It was added 
that correspondence was going on with the Metro- 
politan Board of Works and the Thames Con- 
servancy with an eye to the adoption of the process 
for the London sewage disposal, Sir Henry Cole 
spoke highly in favour of the process, as he did 
enthusiastically at the Sanitary Conference of the 
Society of Arts held last May. He stated that the 
sewage was classified, and became a legal effluent, 
that this could be safely sent into a river, and that 
correspondence was proceeding with a large number 
of places in Lancashire, where the process would 
most probably come into operation as the cheapest 
method of precipitation in existence. But this, 
and the statement that more capital was required 
to fully develop the process, agrees with the reports 
of all the precipitation companies that have been 
hitherto called into existence. 

On Friday last we accepted an invitation of the 
directors of the Rivers Purification Association to 
visit their works at Hertford. The day was ex- 
ceedingly favourable for sewage treatment, temper- 
ature at about 32 deg. Fahr., and a high barometer. 
Consequently the chemical tests which we employed 
during the inspection of the 8 gave also in 
this case neutral results. Acid, aline, and sul- 

huretted hydrogen tests were negative in result. 
e following are some iculars of these works as 


afforded us by their engineers, Messrs, Robinson and 





Melliss, C.E. A similar process for treating the 
sewage of Coventry has been in operation by this 
company for some years past. At Hertford, where 
there is no land for filtering the effluent water, it 
is being discharged into the River Lea about half a 
mile above the town of Ware, the chemical treat- 
ment is somewhat more costly than at Coventry, 
where nine acres of land give an adjunct to the pre- 
cipitation works, the population being 40,000. 

The population of Hertford is about 7200. Its 
sewage was formerly dealt with by the Phosphate 
Sewage Company, now defunct. It is a thoroughly 
water-closeted town, and as there are no manu- 
factories discharging into the sewers, the sewage 
may be considered as being of a decided domestic 
character. The daily flow, amounting in ordinary 
times to nearly a million gallons (or about 140 gal- 
lons per head), is large in proportion to the popula- 
tion of the town, as there is a considerable quantity 
of subsoil water leaking into the sewers. The works 
consist of six precipitating tanks, each 120 ft. by 
20 ft. by 4 ft. 6in. deep, divided into sets of three, 
which are worked alternately, having a weir at the 
lower end, over which the effluent flows into a filter 
20 by 20, with about Gin. of broken coke at the 
bottom. After passing through these filters, the 
effluent turns a water-wheel, which works the ma- 
chinery for mixing the chemicals, and pumping the 
sludge out of the tanks on to an open space, where 
it is dried by exposure to the atmosphere. The 
small quantity produced can be thus easily dealt 
with ; yor where desired, filter presses could be 
employed, by which sludge is converted rapidly and 
economically into the form of cakes, and the drying 
can be further carried on to any desired extent, 
either by exposure to the air or otherwise. The 
difficulty hitherto experienced in enabling the sludge 
to be made available to farmers for utilisation upon 
land might thus be got over. The presses here re- 
ferred to are the invention of Messrs, Okes and 
Robinson, to which we may afterwards call atten- 
tion, They are a great improvement on the Need- 
ham press that Tes been employed for similar 


urposes, 

It is stated that there is no difficulty in selling 
the sludge from this process, providing it is made 
portable. The theoretical value assigned to it is, 
according to chemical analysis, 16s. 9d. a ton if it 
contain about 50 per cent. of moisture, or 27s. a 
ton if dried down to 15 per cent. of moisture. 

The cost of chemicals at Hertford is lls, 6d. per 
million gallons. The effluent passes into an open 
cut, about a mile long, before reaching the River 
Lea. The character of this effluent is good, as re- 
peated analyses have shown that it has less than 
one part per million of albuminoid ammonia; at the 
same time the great dilution by subsoil water, giving 
a ratio of 140 gallons per head, must be borne in 
mind. 

From our recent observations of this process, its 
working seemed satisfactory ; but in giving a candid 
judgment we must reserve in this, as in the case of 
the recent inspection of the Thames by the Metro- 
politan Board, the question of temperature, &c., 
which are the most essential elements in judging of 
the character of sewage, and of its disposal. At the 
present date, chemical decomposition of vegetable 
and animal matter is all but impossible, hence almost 
any process of sewage treatment might succeed. 

But a word as re the application of any 
sewage precipitation process to the treatment of that 
of the metropolis. It has been estimated that an 
average of 4000 cubic yards per day of deposit is 
conveyed to the outfalls of the Metropolitan sewage. 
But we will put it down at only 1000 cubic yards. 
To this must be added all the precipitating matter 
used by any process. As we have taken our esti- 
mates at a very much lower figure than has yet 
been adopted, it would appear that at least 1500 
horses and carts, or journeys of these, besides men, 
&c., would be required to clean out the tanks of the 
outfalls used for such precipitation purposes. Now, 
as 1500 single horses and carts would extend to a 
distance, linear, of not less than 18,000ft., or say 
about 3} miles, for doing one day’s work, in carrying 
alone, beside other questions above alluded to, of 
expense and time, we really think that the question 
of precipitating London sewage by any known pro- 
cess would appal all but the wildest enthusiast. It 
would certainly become one of the most astonishing 
sights, while in operation, ever presented to the 
eyes of the public. Is the matter physically pos- 
sible? We are‘not surprised that the Metropolitan 


the long run that not only water-carriage to the 
sea would become the a ga method of dealing 
with London sewage, entirely apart from the ques- 
tion of utilisation, but that to all appearance it is the 
only course left open. 








THE ROYAL SOCIETY. 

THE anniversary meeting of the Royal Society 
took place on Saturday, November 30th, on which 
occasion the President, Sir Joseph Hooker, C.B., 
delivered an address reviewing the recent advances 
in scientific discovery and research. When we con- 
sider that the Royal Society is representative of 
British science, and that it numbers among its Fellows 
many of the most successful cultivators of every 
branch of knowledge, we cannot but admit that the 
presidential address carries with it no inconsiderable 
amount of weight and authority. 

Some look to it in order to learn the latest phase 
of an investigation, others to hear the opinion of a 
high authority about some moot point, whilst there 
are those who are particularly solicitous of gleaning 
some information about the prospects of the Society, 
as well as about certain changes antecedently hinted 
at or considerately discussed. 

The address of Sir Joseph Hooker touches on all 
these points. It could not be expected that he 
would dwell with equal length on the advances made 
in every a of learning. Even a president 
of the Royal Society must be somewhat of a specialist. 
Our age does not allow of a universal genius; and 
thus we are not surprised that Sir Joseph Hooker 
dilated with evident complacency upon his favourite 
subject—that to which he has rendered such signal 
service, and which has made his name familiar to 
every student of botany. 

In the early part of the address, Sir Joseph 

Hooker referred to the recent losses of the Society. 
The obituary list for the present year contains 
twenty-one names. Among these we find that of 
Sir George Back, the companion of Franklin in 
early Arctic exploration; of Colonel Sir Andrew 
Waugh, director of the great Trigonometrical 
Survey of India; of Lieutenant General Cameron, 
director of the Ordnance Survey of Great Britain ; 
of the Rev. J. Booth, one of the most eminent 
mathematicians of the day; of the Rev. R. Main, a 
fertile writer on astronomy and director of the 
Radcliffe Observatory, Oxford ; and lastly of Earl 
Russell, who was not only an able statesman but 
‘‘an earnest advocate in the Government or in 
Parliament of every measure for the promotion of 
scientific inquiry.” 
Of deceased foreign Fellows the number is six, all 
of whom enjoy a European reputation for the im- 
ortance of their contributions to science. There is 
dmond Becquerel,* the great chemist, who was 
elected to his fellowship forty years ago; Claude- 
Bernard, the highest authority on physiological 
matters; Regnault,* a most eminent pbysicist, 
the recipient of a Rumford and a Copley medal; 
Father Secchi,* a bright ornament of astronomical 
science ; Weber, a veteran anatomist; and Elias 
Fries, the patriarch of Scandinavian botanists. 

After paying a tribute to the memory of these 
illustrious Fellows, Sir Joseph Hooker briefly re- 
viewed the financial state of the Society, and then 
proceeded to consider the latest achievements in 
scientific discovery. In astronomy, the most im- 
portant is the detection of one of the long- 
suspected planets within the orbit of Mercury. It 
is not a little curious that the great astronomer who 
some thirty years ago had determined, by calcula- 
tion, the existence of the outermost member of our 
system should also, a few months before his death, 
have startled all the observatories of Europe and 
America into redoubled activity for the search of 
an intra-mercurial planet. On hearing of Hall’s 
discovery of the satellites of Mars, Leverrier ex- 
claimed, “It is one of the greatest discoveries of 
modern times ;” and we may well imagine the en- 
thusiasm with which he would have hailed the 
announcement of Watson’s detection of Vulcan, his 
own hypothetical planet, 

In the cognate subject of solar and stellar physics, 
we have the Greenwich determinations of the motion 
of the heavenly bodies by the displacement in the 
lines characteristic of their — and the wonder- 
ful photographs of Dr. Janssen, in which the 
minutest changes in the sun’s disc are faithfully 
recorded day by day and hour by hour. It wasalso 
stated that the calculations for determining the 








or any other Board should hesitate before entering 
on any such processes. It will perhaps appear in 





value of the ‘solar parallel, from the data afforded 
* See ENGINEERING, vol. xxv-, page 205. 
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by the last trans:t of Venus aré approaching com- 
pletion. They are being made under the superia- 
tendence of Captain Tupman, who has provision- 
ally adopted as the mean parallax 8.8455 min, a 
value corresponding to a distance of 92,400,000 
British miles. In physics proper, the more important 
communications have been those of Mr. Warren de 
la Rue and Mr. Spottiswoode on the electric dis- 
charge in vacuum tubes. ‘The results obtained show 
that the stratification usually observed is due, in 
great measure, to the motion of the molecules of 
the rarefied gas within the tubes, and further that 
the discharge is not absolutely continuous, but 
may be qualified as essentially disruptive. 

Reference was also made to the experiments of 
Professor Tyndall on the acoustic transparency of 
theatmosphere. This investigation was conducted 
under the auspices of the Trinity House, and included 
numerous experiments with whistles, trumpets, 








steam syrens, and guns. It was shown that in a 
homogeneous medium, sound-waves are propagated 
without any sensible loss. It’ was also observed 
that clouds, rain, hail, and snow do not generally 
affect the homogeneousness of the atmosphere ; even 
fogs were not opaque to the sonorous wave. All 
these conclusions were carefully tested in the labora- 
tory, and with complete success. 

In the domain of chemistry, allusion was made to 
Lockyer’s startling observation on the number of 
elementary substances. It cannot be denied that 
Mr, Norman Lockyer has wrung many a secret from 
his spectroscope; but scepticism is at least 
excusable until the publication of the details of the 
experiments which have led to such an astounding 
conclusion as the ultimate identity of the elements. 

Sir Joseph Hooker now turned to the biological 
branches of science, upon which he dwelt at con- 
siderable length. Indeed these subjects formed the 
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great bulk of the admirable address of the retiring 
President. 

The President for the ensuing year is Mr, William 
Te a M.A., LL.D., who, in consequence 
of his election, has resigned the secretaryship of the 
Royal Institution, At a recent meeting of the 
members it was proposed to present a bust of his 
to the Institution in recognition of his long and 
valuable services as secretary and treasurer, 





PRIVATE BILLS FOR SESSION 1879. 

BeroreE continuing our remarks upon this subject, 
we have to notice the application for one Bill, which 
from the first had po us considerable hesitation 
and doubt as to which class it ought to be included 
in, we allude to the ‘‘ East Layton Estate and 
Private Branch Railway” Bill. The notice states 
that the object of the promoters is to construct a 
branch railway under the provisions of Section 76 
of the Railways Clauses Act, 1845, but the real 
object appears rather to obtain exemption from that 
clause, part of which provides that such branch 
railway may be made over the land of other owners 
with their consent, ‘The notice reads just like a speech 
from an individual in a considerable state of irrita- 
tion and, says in effect, ‘‘ Here is an obstinate owner 
of land between us and the line we want to make a 
branch to who will not allow us to cross his property. 
Parliament never could have intended this, so we 
will go to Parliament and remove him out of our 
way.” 

Another Bill upon which no observation was 
made last week, is that applied for under the name 
of the ‘* East Indian Railway Company,” the object 
of which is to enable the Secretary of State, on 
account of the Government of India and the com- 
pany, to carry out an arrangement made or to be 
made between those parties for taking over the lines 
of the company between Calcutta and Delhi and 
Nynee and Jubbulpore, with the telegraphs and 
rolling stock connected therewith, to rescind or 
vary existing contracts and make new ones, and to 
authorise agreements for the working by the com- 
pany of those lines after the arrangement is com- 
pleted, and to confer other powers (particularly as 
to the stock), incidental to the carrying out of such 
an arrangement and applicabie to the affairs of the 
company generally, 

The notices next in rotation to railways are those 
relating to tramways, always the most voluminous 
of their kind, and unusually numerous this year, 
extending to almost every town in the kingdom at 
present unsupplied with that accommodation, in an 
existent or authorised state, besides extensions of 
those already working; and at starting we warn 
such of our readers as take an interest in these 
undertakings to keep minutely in miud the par- 
ticular title of the scheme for the time being under 
description, for the names in most instances, as far 
as the metropolis is concerned, are analogous, and in 
many cases identical. 

e take first the Bill of the existing London 
Street Tramways Company, authorising fourteen 
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separate tramways, exclusive of connecting junctions 
and passing places. The descriptions are rather 
difficult to follow without a plav, but the routes pro- 

osed to be campnansietel include the Kentish 

‘own-road, Southampton-road, Prince of Wales- 
road, Marylebone-road, Pentonville-road, City- 
road, and Goswell-road, where the lines form a 
junction with the North Metropolitan Company’s 
system near the Angel Inn ; Hampstead-road, Euston- 
road, Marylebone-road, Maida-vale, Lisson-road, 
Chapel-street, London-street, Craven-road, East- 
bourne - terrace, Bishop’s - road, Harrow - road, 
Bishop’s-road Bridge, Westbourne - terrace, and 
Westbourne Bridge. 

The Bill is also to confer running powers over the 
North Metropolitan Company's rails from the junc- 
tion to be formed with them near the Angel Inn, 
Islington, to the termination of that company’s tram- 
way in the Goswell-road. 

‘The London Street Tramway Company's exten- 
sion notice is for a Provisional Order to enable the 
company to construct additional lines in St, Pan- 
cras, St, Marylebone, Hampstead, and Paddington, 
affecting High-street, Camden Town, Chalk Farm- 
road, Haverstock-hill, Prince of Wales-road, Park- 
street, Stanhope-terrace, Wellington-street, Glou- 
cester-crescent, Oval-road, Gloster-road, Arlington- 
road, Gloster Gate, Canal Bridge, Albany-street, 
Marylebone-road, Great Portland-street, Albert- 
road, Primrose Hill-road, St. John’s Wood-road, 
Maida-vale, Avenue-road, and Upper Avenue-road. 

The London ‘Tramway Company’s additional 
works are upon a still more extensive scale, embrac- 
ing the principal roads and streets in the south of 
London; the prominent features of the proposal 
appear to be that it crosses Vauxhall Bridge, joining 
together the existing lines on either side, traverses 
the Albert Embankment, passes along York-road 
and Stamford-street, uniting Westminster, Waterloo, 
and Blackfriars roads together, and has a termina- 
tion at the east end of Southwark-street. 

Another tramway starts from St. George’s Circus 
along Waterloo-road, over Waterloo Bridge, and 
terminates close to the south side of the Strand; 
another traverses the Borough-road, forming a 
junction between St. George’s Circus and the 

orough ; lines are to pass between the New Kent- 
road through Bermondsey to a terminus in Jamaica 
Level, others from Bermondsey to the Deptford 
Lower-road, and others again are for the further 
accommodation of Brixton, Camberwell, and Peck. 
ham. 

A Bill is to be applied for under the name of 
“ South Metropolitan Tramways” for the purpose 
of leasing the undertaking acquired by the London 
Tramways Company under their Purchase Act of 
1873 to the South Metropolitan Tramways Com- 

any. 

The Metropolitan and District Tramways Bill is 
to incorporate a company and authorise the con- 
struction of lines following pretty much the same 
direction as the scheme of the London Street Com- 
pany, to Park-street ; they then proceed by Albany- 
street round Portland-road Railway Station, and 
terminate in Albany-street, go on again by Finchley- 
road, Avenue-road, Regent's Park, and Albert-road, 
to a junction with No. 1. Further by Edgware- 
road, Maida-vale, and Maida-hill, to Chapel-street, 
thence by Lisson-street and Marylebone-road to a 
junction with No. 4. Further lines pass along 
Haneereeed, Goldhawk-road, and Uxbridge-road, 
to Notting-hill, thence by Kew-road over Kew 
Bridge; more along Brentford - road through 
‘lurnham Green across Broadway, Hammersmith, 
by Hammersmith-road to the railway station in 
Kensington High-street. Others commence in 
Fulham-road, continue by Brompton-road, Michael's 
Green, Brompton-crescent, and~* King’s - road 
back to Fulham-road. Again, by Waterford-road 
to Sloane-square, thence by Lower Sloane-street 
and White Lion-street to Bridge-road. We then go 
over Chelsea Suspension Bridge to the Surrey side 
of the water along Queen’s-road, Battersea, Cedars- 
road across Clapham Common, and join existing 
tramways there. Lower Wandsworth-road is next 
dealt with, and then we come back to King’s-road, 
Chelsea, along Beaufort-street and China Walk, 
Chelsea Embankment, Queen’s-road, Pimlico-road, 
Grosvenor-road, Buckingham Palace-road, and finally 
terminate in the Commercial-road, Pimlico, by a 
junction with another tramway. Of a verity a com- 
prehensive scheme indeed, consisting of seventeen 
separate tramways, besides connexions and passing 

laces. 

The North-West Metropolitan Tramway notice 





is for a Provisional Order to supply the district which 
its title implies. It starts from the Brondesbury 
Station of the Hampstead Junction Railway, and is 
to serve Edgware-road, Harrow-road, Maida-vale, 
and passing over the Lock Bridge and Harrow. 
road Bridge the district generally in that neighbour- 
hood. 

Yet another Metropolitan Company is about to 
apply for incorporation and a Provisional Order 
under the name of the North London Suburban 
Tramways, for the purpose of laying lines from the 
existing tramways of the North Metropolitan Com- 
pany at Stamford Hill through High-road and High- 
street, Tottenham, Upper Fore-street, Hertford- 
road, Edmonton, Enfield, and Waltham Cross, to 
Cheshunt, and for working agreements with the 
North Metropolitan Company. 

The South London Tramways Bill is to incor- 
porate a company, and authorise works along La- 
vender-hill, Wandsworth-road, Vauxhall Cross, 
High-street, Vauxhall, Albert Embankment, Palace- 
road, across Westminster Bridge-road, and the 
tramways therein, along York-road, across Waterloo- 
road, Stamford-street, across Blackfriars-road, and 
the tramways there, into Southwark-street, where 
the first section ends. Others begin in York-road 
(Rattersea, we presume), traverse Battersea Park- 
road, Mill Pond Bridge, back to tramways | and 2. 
Another is from Vauxhall Cross to existing tram- 
ways in Upper Kennington-lane ; the last, or No. 
21, is along Upper Kennington-lane and High- 
street, and brings us back again to Tramway No. 2. 

Powers are to be inserted enabling the London 
Tramways Company to aid in the construction, 
working, and management. The Bill is also to 
confer running powers over the existing lines of the 
London Tramways Company from the point of 
junction therewith to Camberwell-green. 

The notice given for a Provisional Order, under 
the title of the South Metropolitan Tramways, 
emanates from the Wandsworth and London Tram- 
ways Company, Limited, and is to authorise the 
laying of rails from East-hill, Wandsworth, along 
St. John’s-hill, Lavender-bill, and Wandsworth- 
road to Vauxhall Cross. From Wandsworth-road 
vid Queen’s-road to Battersea-road, From Vaux- 
hall Cross along High-street, Vauxhall, the Albert 
Embankment, and Palace-road, to the Northern 
end of Stangate-street. From Palace-road across 
Westminster Bridge-road, York-road, to the end of 
Stamford-street ; thence across Blackfriars-road to 
Southwark-street, where it terminates, being the 
third project bidding for the supply of these latter 
routes to the same termination. 

The South-West Metropolitan Tramways Com- 
pany, Limited, apply for a Provisional Order to lay 
tramways in Lambeth, Battersea, and Clapham, 
and the route selected includes the Wandsworth- 
road, Lavender Hill, High-street, Vauxhall, Albert 
Embankment, Palace-road, the road between that 
road and Stangate, and the Westminster Bridge- 
road, where it forms a junction with the London 
Tramways Company's lines. Battersea Park-road, 
Nine Elm’s-lane, Brixton-road, Stockwell-road, 
across Clapham-road, and the tramways of the 
London Tramways Company, there to the top 
of South Lambeth-road, thence along South Lam- 
beth-road and Upper Kennington-lane. 

Two notices of application to the Board of Trade 
have been inserted under the title of ‘* West London 
Tramways.” We give precedence to that signed by 
the well-known Parliamentary firms of Baxters and 
Co. and Ashurst, Morris, and Co., the works in 
connexion with which are to commence near Kew 
Bridge, pass along Brentford-road, Turnham Green- 
road, King-street West, Hammersmith Broadway, 
King-street East, Hammersmith-road, Kensington- 
road, and terminate in Rupell-road, near Addison- 
road Railway Station, to which lines are added sub- 
sidiary tramways or passing places lettered from A 
toO. ‘This order'is to authorise the use of steam 
or other mechanical propelling power. 

The other notice relates to two lines both in the 
parish of Hammersmith, one being from the Broad- 
way along the Turnham Green-road and Brentford- 
road to the Star and Garter Hotel, Kew Bridge- 
road. The second is to commence by a junction 
with the Southall, Ealing, and Shepherd’s Bush 
Tramway near Uxbridge-road Railway Station, and 
proceeding along the Goldhawk-road terminates by 
a junction with No. 1 at the boundary line between 
Hammersmith and Chiswick in the last-named road. 

The West London Suburban Tram Bill is to in- 
corporate a company with power to lay four tram- 
ways, one being from the Broadway, Hammersmith, 





along King-street West, Great Western -road, 
Brentford-road, and Kew Bridge-road to the South. 
Western Kew Bridge Station; the next is from 
No, 1 in the Great Western-road along Goldhawk- 
road to a junction with the Southall, Ealing, and 
ay ag Bush Tramway, near Richmond-terrace, 
in the Uxbridge-road ; the third is from the Metro- 
politan District Station in Broadway, Hammersmith, 
across Hammersmith Bri to the Red Lion Hotel, 
in Upper Bridge-road ; while No. 4 carries No. 3 
along High-road and High-street, Barnes, where it 
terminates. 

After the fatigue of reading through the descrip- 
tions for the south side of the metropolis with their 
junctions, connexions, and passing places, this 
smoothly worded and explicit specimen affords a 
temporary haven of rest, duly appreciated by our- 
selves, and probably by our readers also. 

The West Metropolitan Tramways Bill is to incor- 
— a company and lay tramways along the now 

amiliar route between Edgware-road, Eastbourne- 
terrace and, Praed-street; the undertaking is toconsist 
of four sections with connecting junctions. The Bill is 
also to confer running powers and facilities of a some- 
what roving character, over all or any parts of the 
London Street Tramway Company’s system, and 
also of any other company, upon such terms as shall 
be agreed upon or settled by arbitration, with power 
to alter such companies’ tolls and charges, 

Another West Metropolitan Tramway Company, 
Limited, has given notice for a Provisional Order 
which is to authorise works in Hammersmith, 
Chiswick, Barnes, and Ealing, consisting of ten 
tramways with the apparently indispensable auxiliary 
passing places, junctions, and connexions in alpha- 
betical order arrayed. 

Still further west comes an application for a Bill 
under the name of “ Brentford, Isleworth, and 
Twickenham,” which is to incorporate a company and 
furnish tramways through Ealing, Hanwell, and Isle- 
worth, along Kew Bridge-road, High-street, Brent- 
ford, over Brentford Bridge to Hounslow-road, 
thence along the Hounslow and Twickenham main 
roads to Isleworth, thence by South-street, Worple- 
lane, and Magdala-road, Isleworth, through St. 
Margaret's to Richmond Bridge. 

(To be continued). 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—Before the Associates (now divided into ‘‘ Asso- 
ciate-Members’”’ and ‘‘ Associates’) were re ised as 
Corporate Members of the Institution of Civil Engineers, 
they were represented on the Council, that is to say, the 
house list had to “‘ contain the names of at least twenty- 
three Members and at least six Associates.”” Under the 
new Bye-Laws, the list has to “‘ contain the names of at 
least twenty-nine Corporate Members.”’ 

The balloting list just issued does not contain the name 
of a single Corporate Member of either the Associate- 
Member class, nor the Associate class. 

Is this intended by the all-powerful Council as a ‘‘ snub,” 
or is it to be inferred that the Associate-Members and 
Associates, though Corporate Members, are not legally 
entitled to representation on the Council by Members of 
their own classes? I hope this will be thoroughly inquired 
into. I cannot bring my mind to believe that a large body 
of Englishmen, constituting the majority of the Corporate 
Members, will tamely submit to being thus ignored, unless, 
indeed, the law be against them, and I, for one, would 
willingly subscribe a few guineas towards obtaining advice 
on this and other points affecting our legal position. 

I enclose my card, and beg to subscribe myself, 

Sir, your obedient servant, 
A CoRPORATE MEMBER. 








DIVISIBILITY OF THE ELECTRIC LIGHT. 
To THE EDITOR OF ENGINEERING. 

In my communication on this subject I must confess I 
wrongfully used the word “‘light,’’ and I have to thank 
Professor Thompson for calling your readers’ attention to 
it ; I should have said that the energy by division according 
to electrical laws would be same as in the single circuit. 

I know both theoretically and experimentally there would 
be oer loss of light of the energy being con- 
ve into heat in the case of division, but that would happen 
in any system of lighting, e.g., a gas flame burning a certain 
amount of gas per hour would give more light thaa two 

te burners consuming half that amount each. The 
question is whether the advantage gained by division would 
counterbalance the consequent loss of light. This is a 
matter of experiment, and will of course largely depend on 
the method employed. 
F. Jacos. 


Woolwich, Kent, December 6, 1878. 


Tue Frencxu Iron TRapE.—Business has not shown 
much activity in the iron trade in the Haute Marne. Prices 
have, however, been pretty well maintained, producers 
having decided to resist any further downward movement. 
In the Nord transactions have only been concluded to meet 
pressing current requirements. 
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RIDER VALVES. 
To THE EpITor oF ENGINEERING. 

Srr,—I have been prevented by want of time or oppor- 
tunity to make the notes necessary for reference from 
replying sooner to Mr. M. Benson’s letter in your number 
of November 8th on the above-named subject. 

If Mr. Benson will read through Mr. J. G. Bodmer’s 
specification (No. 10,243 of July 3rd), already referred to, 
he will find on pages 20 and 21 special mention made of the 
connexion of the form of valve in question with the 
governor, illustrated by Figs. 14, 15, and 16, Sheet 3 .of 
the specification drawings. : : 

I may also observe that the cut-off valve—the main point 
in question—is ema identical with Rider’s, and as 
it need only be steam-tight for a portion of the surface 
corresponding to the length of the steam ports in the dis- 
tribution valve, that is on the under of the face, it 
allows adjustment to the same extent as Rider’s arrange- 


ment. 1 
Yours faithfully, 
G. RB. BopMEr. 
11, St. Stephen’s-road, Shepherd’s Bush, 
ecember 10, 1878. 








OIL ». GREASE LUBRICATION. 
To THE EpIToR OF ENGINEERING. 

S1r,—In your issue of the 8th inst. you publish a letter 
from Mr. J. A. Longridge, in which he calls attention to 
the saving effected by the use of oil instead of grease lubri- 
cation in all railway rolling stock. 

I agree with him entirely upon this point, and I think that 
it is a question of such importance it is worthy the con- 
sideration of railway engineers. 

In the comparison which Mr. Longridge makes between 
the Beuther and Sidebotham systems he does not take into 
consideration the fact that whereas the Beuther boxes on 
the Metropolitan Railway were running with frequent 
stoppages, the Sidebotham boxes on the Egyptian Railway 
were running on long journeys, without stops, over sandy 
plains, the heat of the sun alone being sufficient to cause the 
oil to evaporate to a considerable extent. The Beuther 
system has been tried in Egypt and found under equal 
conditions to be inferior to the Sidebotham. 

It is difficult to see how the Sidebotham axle-box can use 
more oil than the Beuther if tried under similar conditions, 
as the oil cannot escape in any way, but is used over and 
over again until it is thought necessary by the man in 
charge to remove it and substitute clean oil. 

With regard to the saving in fuel, Mr. Longridge shows 
that if the North-Eastern Railway used the Sidebotham 
system on all their rolling stock they would, according to 
the experiments of the Egyptian Railway, save 75,0001. per 
annum in coal—this is assuming that the conditions were 
equal. 

But though a margin must be allowed when making such 
comparisons the figures are large enough to show that the 
question is one of great importance. 

I am, Sir, yours truly, 
JouHN Davis. 

Phoenix Foundry, 176, Great Dover-street, Borough, 

London, November 28, 1878. 








NOTES FROM THE SOUTH-WEST. 

Railway Matters.—The Rhymney Railway Company is 
going in for powers to construct a line along the eastern 
side of the Taff river, from the neighbourhood of Ponty- 
pridd, to the Castle Pitt Colliery of Mr. Crawshay. This 
projected line, which has been carefully planned, would 
give railway facilities to the new collieries and mineral 
works on the east of Pontypridd, to Harris’s Navigation 
Colliery, to Ynysowen Colliery, Penrhiwceiber Colliery, and 
to the Castle Colliery. 


Torpedoes and the Vanguard.—It has been decided to 
remove the obstruction to navigation offered by the wreck 
of Her Majesty’s ship Vanguard, and an officer has arrived 
at Kingstown from the Torpedo School at Portsmouth, with 
instructions to visit the wreck, and ascertain the practica- 
bility of destroying her masts by blowing them up. All 
hope of raising the ill-fated ship would now appear to be 
abandoned by the Admiralty. 


Cardiff.—During the past week the general trade of this 
port has shown an improvement both in exports and im- 
ports, and the docks have looked livelier than for sonfe 
time past. The returns show an increase in the quantity 
of coal exported of 20,765 tons over the previous week, and 
most of this has been sent to Mediterranean and French 
ports, where there is still a good demand. Freights, 
especially for steamers, are still good and firm, more parti- 
cularly to Mediterranean ports ; coasting freights are not 
quite so good, but homeward freights from the Black Sea 
are better. The demand for steam coal is good; that for 
house coal, better. 


The Electric Light.~On Monday evening the electric 
light was successfully introduced at the new steel works, 
Swansea. The light was produced from an adaptation of 
Messrs. Siemens Brothers. The experiment is understood 
to be made with a view to introducing the electric light 
into the smelting and other works of the district. On 
Friday evening the principal street of Poole was illumi- 
nated = the electric light, and the experiment proved 
successful. 


g bee of = ¢, Darby.—The uth ie poqmennsed of Mr. 
raham y, for many years one of the leading partners 
in the Ebbw Vale Coal ng Works, 


Portishead District Water yo ey Ro half-yearly 


meeting of this company was held on Saturday at = 
head. The secretary, Mr. J. P. B Daniel, read the 


directors’ report, which stated that the purchase of the | Arts 





Woodhill Water Works pane had been completed on 
equitable terms, and that the com: was now in posses- 
sion of the property and rights, and in receipt of the rents. 
Further share capital having been authorised to an extent 
which appeared to the directors sufficent to ae oe in 
proceeding with the extension of the mains to Pill and St. 
George’s, that work had been put into the hands of the con- 
tractors, and was now making rapid progress. A dividend 
at the rate of 3 per cent. per annum was declared. 

The Great Western Directorate.—At a meeting of the 
Great Western Railway Board, on Wednesday, two vacan- 
cies in the directorate were filled up. eton was 
the first proposed and elected, he having the votes of a 
Te the Board. Mr. Bibby, of Manchester, and 
Mr. R. W. Giles, of Clifton, were then nominated for the 
second seat, when the former was elected by a majority of 
one. Mr. Bibby is said to hold 200,0001. original stock of 
the company. 


Pembrokeshire and the South of Ireland.—The Great 
Western Railway Company’s mail steamer, Limerick, left 
the quay, Waterford, at five minutes past five o’clock on 
Friday evening, and arrived at the Pontoon, Neyland, 
the same night at eleven minutes to twelve, completing the 
entire passage from quay to quay in six hours forty-four 
minutes, the fastest passage on record. 


Sir Humphry Davy.— On the 17th of December 
Penzance proposes to celebrate the cente: of its most 
eminent townsman, Sir Humphry Davy, - was born 
on the 17th of December, 1778. Corn has undergone 
a wonderful metamorphosis in the interval. Science has 
advanced in Cornwall in common with other places, and 
amid all it is interesting to find Cornishmen bestirrin 
themselves to celebrate, in a becoming manner, the birt 
of one who did so much for science. 


Swansea.—The tin-plate trade remains without any ap- 
a change. Thelate improvement in prices has been 
ully sustained, and the tendency is upward, with a grow- 
ing demand. Spelter is a shade lower in price. 


The Forest of Dean.—The coal trade continues brisk, 
and in some instances higher prices are being obtained, to 
the extent of a shilling per ton. Asarule, the Forest 
colliers are making full time. At some of the collieries the 
men have opportunities of increased labour ; many of the 
pitmen who left the Forest a year since have already 
returned, and others will be likely, it is said, to follow 
shortly. Among the colliers the ensuing Christmas is 
anticipated with far more favourable expectations than was 
the case twelve months since, when there was great scarcity 
of employment, and a la amount of distress. The 
Forest iron trade is deplorably dull, and the only furnaces 
in blast are those of Mr. Crawshay at Cinderford. There 
has been a little movement of late at a few of the West 
Dean mines. 
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BELGIAN STEEL Raris.—The Angleur Steel Works Com- 
pany has just received an order for 1000 tons of steel rails 
for tramways at Algiers. 





DUPLEXING THE ATLANTIC CABLE.—Mr. J. B. Stearns 
is nowat Valentia, having just crossed over from Heart’s 
Content, where he has been carrying on a series of experi- 
ments with the object of ry seem the Atlantic cable. He 
has been so successful that he expects to have finished his 
work at the cable by the end of the year. As long ago as 
last May he obtained a perfect balance on the mirror, but 
the recorder is more difficult to work duplex than the 
mirror. He has now, however, succeeded in obtaining a 
balance with the recorder which, from specimens brought 
to England, appears practically perfect. Some of Mr. 
Stearns’ specimens show the o: local vibrations, 
or ‘* laterals’ as they are termed, which occur alike in 
ordi working and in duplex. These vary greatly, 
being sometimes very strong, and sometimes entirely 
absent. According to the results obtained on the Eastern 
companies’ cables, which have been duplexed by using 
Murhead’s condensers, the working ity of cables is 
increased about 70 per cont.—Journat of the Society of 


BEER’S WINDING ENGINE. 

Four donee vinte a ines were exhibited at Paris two 
by French s, one in the Swiss section, and one in the 
Belgian, besides a number of smaller ones, including 
Messrs. Fowler’s engine, which we illustrated some time 
since. We publish to-day, a two-page engraving and other 
views on the next page, of the Belgian engine of this class, 
which was exhibited by the well-known firm of M. Beer, of 
Jemeppe. This engine is a very well-finished piece of 
machinery, and appears to have been designed with great 
care to adapt it to the special circumstances urfder which 
it is intended to work. 

In our engravings, Fig. 1 on our two-page engraving is 
a side elevation of the engine, with a section through the 
brake cylinder; Fig. 2 is a séction across the bedplate, 
just in front of the cylinder; Fig. 3 a cross section of the 
cylinder and valves; and Fig. 4 is a sectional plan 
of the engine. Fig. 5 (page 478) is a cross section of the 
reversing cylinder, which is further shown in longitudinal 
section in Fig. 6, along with the reversing gear; Fig. 7 
is a section across the guides, and shows also the hand 
gear generally. Fig. 8 (page 478) shows the crank and 
tell-tale, the latter being shown separately in Fig. 10. 
Fig. 9 is an end elevation, showing the governor and gear 
for regulating the cut-off. 

A tabular statement of the principal dimensions of the 
engine is given below, we shall here, therefore, only give a 
general description of its construction. Each cylinder is 
bolted down on a separate bedplate of plain hox section, 
extending along under the plummer-block. The main 
guides, which are flat, are provided in a separate casting 
(Fig. 7) bolted to the top of the bedplate, ‘and dropping 
in between its sides. The crankshaft carries on its centre 
the brake wheel, on each side of which is a rope drum 
for flat wire rope. The outer side (a light wrought-iron 
framing) of one of the drums (Fig. 4) is held in its place 
only by bolts so as to facilitate the adjustment of the 
rope. The cut-off used is the ordinary Meyer valve 
on the back of the main slide and driven by a separate es- 
centric. The two halves of the valve are moved together 
or apart by right and left-handed screws, as usual, these 
screws being worked by rack and pinion gearing from the 
governor lever, as shown in Fig. 9. The engine before 
us has its drums nearly equilibrated, so that the power 
required varies comparatively little during the lift. It 
is therefore of special importance that the governor should 
act so quickly that the normal cut-off may be reached as 
soon as possible after starting. It is of less importance 
that the governor should be sensitive, altering the cut-off 
during the lift, because of the comparatively uniform 
resistance. M. Beer has fully recognised this, and has 
used a form of governor which has much power and 
comparatively little sensibility ; it will bring the engine 
rapidly to the proper cut-off at starting, and will 
maintain that cut-off fairly constant until the lift 
is nearly completed. M. Beer points out, however, ina 
pamphlet which we have before us, that in the case of a 
very deep pit, where the drums cannot be so well balanced 
as here, and where, therefore, the resistance will diminish 
continuously during the whole lift, the Meyer gear could 
still be applied and used with quite a light governor. 
To do this effectually he suggests an arrangement which 
is in effect allowing the screws.some play in their nuts, 
By this means the screw would be free at each end of the 
valve’s stroke, just as its motion was reversed by the 
eccentric, and the governor would experience no resistance 
to turning it except that due to the friction of the spindle, 
which would be very small. 

THe engine is fitted with a Gooch link motion for re- 
versing, the actual operation of reversing being done by 
steam by the gear shown in Figs. 4 to 7. The reversing 
shaft ‘runs right across the engine, and is carried by 
brackets fixed below the bedplate ; it is the middle and 
upper of the three horizontal shafts shown in the figures. 
On the other end of itisaheavy working lever, connected 
by links to the piston rod of a small reversing cylinder, 
On the upper end of the lever is a pin se which works 
the hand lever, the lower end of which carries another 
pin, so placed that in its mid-position its axis coincides 
with that of the weighshaft. The main lever carries 
stops just a little above its axis (Fig. 8, which permit 
only a very limited motion of the hand lever. The pin 
at the lower end of the latter is connected by the gear- 
ing shown in Fig. 6 with the valve of the reversing cy- 
linder. To reverse the engine the driver simply pulls 
over the hand lever against one or other stop, this admits 
steam to the reversing piston, and by it the working 
lever is thrown over. The latter carries over the hand 
lever with it, but this (with the proportion shown) does 
not close the steam valve sensibly. The driver keeps his 
hand on the lever as it moves, and can stop the motion 
anywhere by merely bringing his hand lever into its mid- 
position. 

The left-hand lower shaft in Figs. 1,4, and 6 is for 
tthe brake gear, it is provided with both a hand and a 
foot-lever. The action is merely to open the valve of the 
auxiliary cylinder (Fig. 1), the brakes being put on 
entirely by steam pressure. It will be seen (Fig. 1), 
that each brake-block is carried on the upper end of an 
inclined wrought iron lever, A wrought-iron piece 
carrying three pins is connected by one of them directly 
to one of the brake levers, and by another, through long 
links, to the other brake lever, the third pin being 
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WINDING ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. BEER, ENGINEER, JEMEPPE, BELGIUM. 
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connected by links to the piston rod of the auxiliary cy- Weight per yard __,, ine ove 13.57 Ib. Bolts and nuts 4,300 Ib. 
linder. Their relative position is shown in Fig. 1, from Mean thickness ous 1.30 in. Gun-metal and brasswork... 1,370 ,, 
which it will be seen that the upward motion of the Smallest radius of rope drum 2.65 ft. 
piston puts on the brakes, and its downward motion takes Largest 8.03 ,, Total .. +» 104,510 , 
them off ; the virtual leverage of this arrangement is Diameter of cy ylinders 20.85 in. (or about 464 ‘tons) 
24:1. Stroke... 3.93 ft. Total cost, without piping, vemsaaren 
The right-hand lower shaft in the figures mentioned Time taken Sat oo lift (also per 1.00 min. at the works < os £1500 
above is merely for the stop valve. This is in form a sluice 
valve, the special point about its construction being volucity. 2 pistons .. 3 ... 383 oa ae ee mpl be yy . a 
simply the relative positions of the levers for working it, Steam pressure per square inch ... 60 bb. an extension of the card for power t of the borough, ond 
shown in Fig. 1. They are so placed as to give a maxi- Diameter of main bearings 8.65 in. Parliamentary plans have been deposited for the construc- 
mum leverage for opening the valve, when its resistance Length 12.87 ,, tion of about six miles of tramways by the corporation, 
is greatest, and a smaller leverage for altering its degree Length of connecting rod . 9 ft. 10 in the plans for which were prepared under the direction of 
of opening when it is once opened, and therefore partly Diameter of brake pulley .. » 9 ft. 10 in. Mr. Thwaites, M. Inst. OE. the borough engineer and 
balanced by the steam pressure on both sides. Diameter of steam pipe, each ; surveyor. 
As the construction of the main bearings is not shown —— oo f 4.72 in. 
in our engravings we may mention that the brasses are et mg steam pipe, oe 6.84 Wan We are inf eT ae ~~ a New 
iwi : : te 54, —We are inform he Government of New 
divided into three equal parts, one, as sual, lying under Diameter of auxiliary steam cyi- South Wales has nested Mr. William Foster, Agent- 
the shaft. Two set screws and four wedges are used for inder for brake ... 11.70 ,, Genevel fer the Colony, Prefecser Liceraia of the 
te a — the cap being held down dead by Diameter a severing « ars a 3.93 ; University of Sydney, mu; Mr E Combes ME CMG. 
The engravings which we publish are fally dimensioned on guides ... pa 24.9 Ib. ._— ——- op Se Deel Sone and onion 
in millimetres ; for convenience, however, we add below Maximum pressure per square inch technological museums and colleges, with a view to forming 
some of the principal measurements in English units, as on crosshead pin ... 910.0 ,, similar institutions in Sydney. A sum of money has been 
well as other particulars about the engine and the mine Maximum pressure per square inch placed on the estimates by the Government of the Colony 
which it is intended to work. on crank pin... 611.0 ,, to enable the Committee to purchase suitable specimens. 
— — Pm ae mee on main bearings 227.0 ,, wn no doubt that So jotsut e Now —s 
Depth ee eee le ximate weig Westminster C extremely 
Net Ret wei ” be lifted... 2205 Ib. Cast iron (without a 71,870 ,, glad to receive from such institutions, or from any other 
»» cage, ac) 2646 ,, Wrought iron ove 25,320 ,, source, reports or any information which would assist the 
Total weinkt of wire rope . 7427 ,, Steel ... eve eee 1,650 ,, Committee in its inquiries. 
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French Coal Mining.—The Lens Mines Com- 
ae. bmg just held its annual meeting. Theex~_ 
ion of coal pay the company in. 
1877-8 amounted to 656, tons, showing an 
SCREEN 


OR 


Belgian Mechanical Industry.—In the 
ending June 30, 1878, the Dyle W: 
Company executed and supplied t to 
en of 154,2151., viz., 16,3931. on 
Belgian account and the balance on account of 
GROUND FLOOR foreign countries. The orders on hand July 1, 
- For D ‘pti 1878, represented a sum of 83,1231. 
MALT SCREEN, CONSTRUCTED BY MESSRS. NALDER AND NALDER, ENGINEERS, WANTAGE. ( or Description, ™ ti for Italy.—The Upper Italy 


see Page 469.) Railway Company is about to let a contract 
ten locomotives, with six wheels 
for the Upper Italy Railway Company. 
Australian Blasting Operations.—Some extensive blast. - 


ing operations took at Pyrmon » New South 
Wale, Se tember 5. The basting ae aria on at the 
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Bay quarry, the 
who has been preparing for the venture for about eighteen 
months. Three holes were ‘ r 44 ft. 
in depth, and into these were 250 Ib., 
200 1b., and 150 lb. of Pigou, Wilks, and Lawrence’s blast- 
ag powue An electric wire was laid on to each with the 
c ry gun-cotton detonator, and Mr. Cracknell, e 
intendent of Telegraphs in New South Wales, in 
. a = readiness at the battery. Ata from Mr. Saunders- 
v that all was clear, the Mayor of 12 (Mr. rm 
' fired the charges by ply putting i on a 
peo w teeny by The effect was won , & block of 
THRASHING MACHINE, CONSTRUCTED BY MESSRS. NALDER AND NALDER, ENGINEERS, WANTAGE. Slag dinetree a, ca eres Sa snd abent S98. wile, - 
(For Description, see Page 469.) lation was made on the spot, pew A seats sore —- 
three shots gave no less 18,000 tons of stone. 
r tside the bar, and inside navigation is perfectly safe to | _ Port Adelaide Deepening.—At the last m of the~ 
FOREIGN AND COLONIAL NOTES. Dessunendiie. ‘There te to thdal eens ooliel an ; South Australian Marine Eoaedl tho chadneer 
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American Bridge Building.—The Phoenix Iron Com- | tion, and the bar is easy to cross at almost any time for | and jetties reported, with reference to the 

pany, whose works are located at Phoenixville, Pennsyl- | vessels drawing from 15ft. to 18ft. of water. The ad-| Port Adelaide, that No. 1 pom aa had been 

vania, have just completed 15 spans of wrought iron | vantages to be gained are so palpable that { hardly under- | opposite Levi’s Wharf, and had 4405 cubic yards 

railway bridges for Messrs. Clarke, Reeves, and Co., of | stand why Barranquilla has not long since been a port of |.& cost of 1s. Ojd. yer yard for raising, and 11d. per yard 

Philadelphia, which have been shipped to points in the | entry for foreign commerce.” Captain De La Faille, of | for di . The contract for the silt 

South and in Canada. The spans vary in length from | the Dutch sloop of war, Cornelis Dirks, states that he | expired on July 24; arrangements had been sme todo the 

ty 
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150 ft. to 215 ft., and the entire 15 spans were constructed | found no difficulty in entering the river, and he recom- | work with the Board’s own men, and 
and shipped in 75 days from the date of the receipt of | mends the establishment of a beacon with a pilot station pa to be successful. The dredger, which 
the order, or an average of a complete railway bridge in | at Alligator Point. thoroughly onenee for about 3h ears, needing 
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five dags. Water in land.—Mr. Morehead, a momber of the | BUtting on the slip. Willunga raised more 
Rolling Stock on the Louisville and Nashville Railroad | Queensland Legislature, having lately tabled a motion for | jurn® — month than poy previous meen in the your, 

—The agerogate distance run by engines on the Louisville | a sum of 50001. for water storage on the main roads in the seal y, pone ot 29 B poc on two papi. or 

and Nashville Railroad in the year ending Jure 30, 1878, | Mitchell and North and South ry districts, withdrew aid ye 7 Rag podlig + Ripon ata Pon gy on 

was 4,006,269 miles. The te distance run by sleep- | it on receiving an assurance from the Minister of Works Fo oe yalsing, 9 in 

ing cars was 978,850 miles; by passenger cars, 4,450,495 | that a sum would be placed on the supplementary estimates py ag spoon barge been em deepen- 


es ; and by freight cars, 37,183,960 miles. Theequip- | for the purchase of Leschot’s diamond drills, which would a Captain .. of Qaeen ~ ara, een 
ment of the whole line is as follows: 184 locomotives, | be employed in the first instance in boring for water in the . 
75 coaches, 22 baggage, 6 postal, 9 express, 1745 box, 47 | western districts of Queensland. 


” 
caboose, 339 rack, 620 gondola, 319 flat, 132 low flat, 47 q p “ 4 
henoiies 2 A erman Railway Accidents.—The number of trains | to work it would be necessary to alter the buckets. 
g,1 pay, o7 coal, ° : . and 19 tool cars. . | which went off the rails on German railways during | were obtained from England, but which were 
The Electric Light in Paris.—The subject of the electric | September, 1878, was 33, while the number of collisions | useless. When first he saw them he did 

light came before the Paris Municipal Council a few days | was 16. In these diasters four persons, of whom one was | construction, but not caring to hem 
back, when a decision was come to that the experiments | an official, were killed; and eighteen, of whom 18 were | a trial, it was found that in a few hour’s work 
which for some time past had been made by lighting the | officials, were wounded. Besides these accidents, 38 deaths | mud no less than eight broke off. They 
Avenue de |’Opera with the Jablochkoff light should be con- | were caused by the carelessness of those who were killed. | cast steel. As otherwise she worked well, 
tinued to the end of the month. The Prefect of the Seine | Of these three were passengers, seven were officials, 12 were | dredger for her size and capacity might prove a 
said at o ane —S- o arene hg tenes a workpeople, and 16 were unknown persons. craft. 
tion, and wo’ shortly ore the council for ex- Belgian Tr oD ° ‘ ° . 

. : : amway Enterprise.—The Belgian General American Locomotive Performance.—On 
eB ‘ iting vont g by Saeae a Tramways Company realised in 1877-8 a net profit of | and Rio Grande (narrow I teieae 17- 
ably reduced cost and the experiments had already led to a | 16,4290. Of this sum 14,4001. was applied to the payment | tivenow hauls 24 cars, with their load 
os 4 F * rl of a dividend on the share capital of the company at the | up a seven-mile grade, four being 75 ft. rise 
reduction of the expense. ae pene a of the rate of 6 per cent. per annum. The company has tram- | A 12-ton 1 oe Roo the 
Fass peg peng, be — oy —_ tot the ways in operation at Naples, Turin, Trieste, and Barwen- | 15 per hour five platform cars with their loads, wine 
company had only » monopoly for gas, and that the city | Eiberfeld. ‘The directors have some extensive nogotiations | all 55 tons. 

a rig . neg Bay ok 
contract between the city and the gas company is, however pending in Southern Italy. Victorian Rai . — The th gear ending Ja the 
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so advantageous to the former there is little probability of Coal in Russia.—We learn that the Russian Govern- | Victorian Government Railways in the year June 30, 
the city abandoning gas for street lighting. ment proposes to impose an important duty of eight copecks | 1878, amounted to 1,199,0581., as compared with 078,53 

The Magdalena.—A of the month of the Magda | Per poud on foreign coal entering Russia. ne aed tees 
lena has been accomplished by some French and Dutch | American Iron Ore.—Recent “developments” with | WOrxe was J 
naval officers, who have submitted official reports of the | reference to iron ore deposits at Ish Marquette | Nova Scotian Railways.—Rails have been laid on the 
results. Commander Mayet, of the French fri Le | County, United States, are of a very remarkable eharacter. | Kastern Extension Railway of Nova Scotia from New 
Bourdonnais, says: ‘I know of no river whose entrance is | There is now reason to believe that the ground upon which | Glasgow to Sutherland’s Liver, a distance of about ten 
as easy as that of the Magdalena. There is no danger | Ishpeming is built is one vast basin of ironstone. miles. 
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ON THE CONTROL OF RIVERS.* 
By W. Suetrorp, M. Inst. C.E. 

I. Tidal Rivers.—The importance of British rivers is 
due to tidal water. This assertion may be best ay 
~ Rg meg a first-class tidal river, like the Humber, 
which drains 10,500 square miles into a tidal sea, with a 
tideless river like the Danube, which drains 300,000 square 
miles into the Black Sea, which is tideless. 

The drainage area of the Humber is only one-thirtieth of 
that of the Danube, and yet the ordinary volume of the 
Humber at its mouth is more than twice as great as the 
oecasional flood volume, and eleven times greater than the 
mean flow of the Danube. 

Our maritime supremacy also is to a great extent due 
to our rivers. This may be more fally realised by a com- 

ison of the length of coast line, through which they 
Siecharge into ti seas and estuaries with that of any 
other country in Europe having a tidal coast line and a 
temperate climate. Judged by this standard Great Britain 
and Ireland rank first with a length of coast estimated at 
not less than 3900 miles, while France, the next country 
with similar facilities, has only 1200 miles of tidal seaboard 
(on the Atlantic). 

Those portions of our rivers in which the tides ebb and flow 
have long been subject to the care and supervision of the Go- 
verpment. Surveys of fifty British ports and rivers were 
made by Captain Greenville Collins, hydrographer to King 
Charles II., whose charts are still extant, and are full of 
interest. They were followed occasionally by other sur- 
veys, until the Admiralty published charts of the low-water 
channels, the Office of Woods and Forests ciaiming the 
rights over the foreshores between high and low-water 
mark. These rights were transferred from the Office of 
Woods and Forests about the year 1867 to the Admiralty 
Department of the Board of Trade, to which department 
all plans of works proposed for Parliamentary sanction in 
any way affecting the tidal portions of rivers are now sub- 
mitted, and a report upon them is laid before the com- 
mittees during the pas: of the Bill through both Houses 
of Parliament. Meanwhile, i.e., previous to 1867, much 
mischief had been done by divided control. For example, 
in 1866, a project was brought forward which received the 
countenance of the Office of Woods, for the reclamation of 
a ape area of slob land, but was opposed by the Ad- 
miralty ; and previously to that date the one department 
had reclaimed thousands of acres in an estuary in which 
the other contended for more sea-room. 

With divided counsel in the Government itself until 
recent years it is no wonder that a further unification has 

to be effected. At the present time the River Thames 

is the subject of a controversy arising out of the divided 

control of the Thames Conservancy and the Metropolitan 

Board of Works, in which the contention is not the pro- 

remedy for the injury done by the discharge of Lon- 
sewage, but the fact of the existence of the injury. 

Of many examples which might be mentioned of injury 
undoubtedly done to a tidal river by divided control, 
probably the chief is to be found in the great work known 
as the Grand Sluice at Bostonin Lincolnshire, which was 
constructed by Smeaton, of Eddystone Lighthouse fame, in 
1764, for the purpose of stopping the flow of the tide in 
the River Witham, and converting the upper part of that 
river into a fresh water canal up to Lincoln. This sluice 
was erected in the interest of the landowners, which was 
then found and has ever since been considered to be opposed 
tothe navigation. The administration of the river is now 
in the hands of two or more ies of commissioners, one 
set of whom controls the tidal portion from the Grand Sluice 
to the sea and the other the canal and drainage of the land 
above. The early experience of this work was that it caused 
a considerable deposit of mud in the navigation, which it has 
since ruined, and the result of a century of such adminis- 
tration is that each set of commissioners opposes the 
schemes of improvement su; ted by the other, and to such 
an extent that though much of the land could be drained by 

vitation if the outfall were improved, the landowners 

dit more practicable to erect costly steam engines and 
pumps, and to raise all the water to a higher level, than to 
co-operate with the parties controlling the outfall, and the 
navigation continues to be a muddy creek into which no 
ship of importance can enter. Thus what was begun in 
error is continued in obstinacy in the absence of a compre- 
hensive plan and an authority capable of congas it out. 

Ty further illustration (by examples) of the effect of divided 
control it may be stated that there are no rivers which have 
been more closely studied than those which traverse the 

t fen land in the counties of Lincoln, Norfolk, and 

bridge, the fertility and safety of which are due to the 
works accomplished by engineers and others in a more or 
less comprehensive manner. Of these the Nene is the 
most interesting. Originally a circuitous channel meander- 
ing through the centre of the fen and marsh into an estuary 
encumbered with shoals and shallows at the head of the 
Lincolnshire Wash, it failed to perform its natural function 
as the outlet for the discharge of the flood and fresh water 
from 600 square miles of country lying between Peter- 
borough ont Northampton, and was of little avail for the 

of navigation. 

e length of the channel between Petertorongh and the 
sea (North Level Sluice) is estimated to havv been formerly 
46 miles, while the distance on a direct line was only 21 
miles. At the same time, the tidal range, in consequence 
of the shoals, was less than that at sea, and it is considered 
that the average fall of the river must have been at most 
2} in. per mile instead of 10 in. per mile, its — incli- 
nation, which would alone reduce its capacity for discharge 


to one-half. 
This state of things resulted in the frequent submer- 
of the fen by the upland waters, which con- 


ed till late years, notwithstanding the efforts of the 





® Read before Section G of the British Association : 
Doblia mecting. on 








** Adventurers ’’ who, with the Duke of Bedford at their 
head, endeavoured from the time of King Charles I. to 
cope with the difficulty and to bring the country into 
cultivation. 

Obviously, the first remedy to be applied was to 
straighten the river in order to increase the fall, and 
with this object artificial channels were cut at various 
periods down to the completion of the Nene outfall under 
Sir John Rennie and Mr. Telford, in 1830, the whole 
forming a continuous river from Peterborough to the sea, 
having a fall of 7in. per mile and a total length of 31 miles 
between two points 27 miles apart. The main object o 
all these cuts was the improvement of the drainage ; and 
navigation was treated as of secondary importance ; never- 
theless, by their formation, and the improvement of the 
outfall, the tidal range at the original mouth of the river 
(Wisbech Eye) was carried = to the port of Wisbech 12 
miles inland, to its great advantage. But the physical 
improvement of the channel thus effected, rather increased 
than diminished the difficulties arising out of divided 
control, for the greater depth and tidal scour enhanced the 
cost and risk of maintaining the banks which, if breached, 
would have inundated the country with salt water instead 
of fresh, and the improved tidal flow, moreover, carried the 
salt water higher up the river. The various bodies, there- 
fore, who made the cuts, constituting the existing channel, 
and who controlled it, were more tenacious of their rights 
than ever they were, and found that any combination for a 
common object was attended with great difficulty. 

In the 31 miles of tidal channel below Peterborough 
there were not less than eight public bodies having juris- 
dictions which overlapped and were ill-defined, besides the 
great fen districts of the North and Middle Levels which 
adjoined, and which were vitally concerned in the condi- 
tion of the River Nene. 

This was the state of affairs in 1852, when, in consequence 
of the great success which had attended the work of 
Telford and Rennie in the Nene outfall, an application was 
made to Parliament, and an Act was obtained for the con- 
solidation of the interests on the upper portion of the river 
and for its improvement both for the purposes of drainage 
and navigation. 

The principle upon which it was proposed to effect the 
improvement was the admission of more tidal water, and 
the consequent increase of the tidal range. By this means 
greater depth for navigation and an increased fall for 
drainage were to be attained. It was intended that the 
banks should be maintained against the increased scour, 
and that the fresh water should be conveyed by separate 
and parallel channels for the irrigation of the districts re- 
quiring it, and which would otherwise suffer from the 
additional salt water. Above the tidal portion of the river 
the improvement consisted chiefly in straightening its 
course for the relief of inundated lands by cutting off some 
of its bends. It was further intended that all parties should 
contribute to the cost according to the benefits to be 
derived, and that the administration of the whole should 
be in the hands of a body of commissioners. But no pro- 
vision was made for storage nor for the conservation of the 
pure water sources. 

The Act was put in operation, and the works were partly 
executed, but were never completed for want of funds, 
and after much difficulty and litigation a winding-up Act 
was passed in 1862, the practical effect of which was to 
restore the status quo ante, and with it the divided control 
which previously existed. ‘The scheme was in short a 
failure, and it is for that reason one of the most instructive 
to study. 

The chief cause of its failure was the incompletion of the 
works, which was due in the first place to an underestimate 
of their cost, and eventually to the insufficiency of the area, 
which was liable to taxation, for although all the interests 
below Peterborough were made contributors, the area of 
600 square miles within the watershed above Peterborough 
was taxed only to the extent of the flooded lands adjacent 
to the river, or a small proportion of the area which would 
have been available under an administration conterminous 
with the watershed. 

The Upper Nene, i.e., the river above Peterborough, being 
beyond the tidal influence, the lands adjacent were onl 
concerned in the condition of the Lower Nene asan outfall, 
and for this purpose the owners submitted to a tax, called 
the Outfall Tax, of 1s. per acre capitalised at 25 years’ 

urchase, which they had power to pay, and did pay, in three 
instalments or at once as they pleased. This outfall tax 

roduced an average of 1s. per acre from all the taxable 
bed. but the incidence of the tax was unequal, the amount 
payable — by valuation according to the benefits 
estimated to be derived when the works were completed. 
The works being, however, abandoned before completion, 
the result was not only that the money was paid without 
the expected advantage being received, but in so far as the 
partially executed works relieved the lands of flood waters, 
the benefit was reaped chiefly by the higher lands which 
had contributed little, while the low lands which had paid 
the most tax, profited the least. One of the witnesses 
before the Conservancy Board’s Committee in session 1877 
well said in reference to this, ‘‘It sounds extremely 
equitable to tax the lands according to the benefit to be 
derived, but inasmuch as such gradation must be based 
upon an estimate and assumes as the basis of the estimate 
that the works are carried out in their integrity, when the 
money is paid on that assumption and the assumption fails, 
grievous ey! is inflicted, and it is one of the difficulties 
am will ound in any future dealings with the Nene 

ey.”” 

If it had been possible to tax the whole watershed with 
an outfall tax of even half the amount paid by the valley 
lands, 160,0007. would have been raised, and it was shown 
by a report of Mr. Fowler in 1857 that the works could 
have been completed for that sum, and their beneficial 
effects would then have been secured to all. 

The principal lessons to be learned from this abortive 





attempt to consolidate the interests on the River Nene and 
to improve it for the purposes of navigation and drainage 


are: 

1. That such works should be undertaken on a financial 

basis which will secure their completion, and 
R That the taxable area should be as extensive as pos- 
sible. 

What should be the security and what the area is the 
first question that needs to be discussed with a view to the 
development of the art of river improvement which, for 
want of scope, can scarcely be said to have advanced at all 


f | in England during the last 25 years. 


Il. Freshwater Portions of Tidal Rivers, or Rivers not 
Tidal.—The predominance of the tidal influence in British 
rivers, and of the interests which it affects, has hitherto 
largely diverted attention from their freshwater or upper 
channels. For this reason, no comparison can be drawn 
between our administration and that of a country where, 
in the absence of tides, the greatest volume of water to be 
dealt with arises from an occasional flood. The denudation 
of the forests of Italy has caused floods of such a character 
that rivers which ordinarily run 2 ft. deep, rise to 40 ft. 
in a few hours. The Tiber, itself, has lately flowed in the 
streets of Rome to the depth of nearly as many feet as 
the Thames (during a period of heavy flood) has risen 
inches in London, and this in a continuous torrent, instead 
of a scarcely perceptible tidal stream which lasts three 
hours at most. The Italian rivers have no tidal reservoirs 
for the reception of the land floods, and it is under such 
very different circumstances that the attention of the 
Government of that country has been directed to the 
administration of the waterways. 

What is the present condition of our freshwater rivers, 
may, perhaps, be best shown by a few examples, which will 
illustrate both the general inaction and the most recent 
action in the matter. The Upper Nene, and two tributaries 
of the Thames, the Cray and Darenth, will serve for this 
purpose. 

1. The Upper Nene.—The discharge of fresh water into 
the tidal reservoir below Peterborough varies from about 
8000 cubic feet per second, during a great flood, to 18} cubic 
feet per second, as measured by Sir John Coode in the 
drought of 1874, that is to say, inthe ratio of 430 to 1. 
This enormous disproportion in the service to be performed 
by the same channel at uncertain and frequently recurring 
intervals led long ago to works for the conservation of the 
water in droughts rather than to those for its dispersion in 
floods; thus, milldams made water-power available in 
summer, but tended to obstruct the natural waterway of 
the normal river in winter, and while the dam was main- 
tained in the interest of the mill, the channel was left to 
the deterioration which necessarily followed. Then came 
the time for canals and navigations, when the engineer, 
Brindley, held the opinion that the use of rivers was to 
feed canals; since which time their use has not been so 
7 ~ genau but it is certainly not for the discharge 
0! 


Under Acts of Parliament passed in the reigns of Queen 
Anne and George II., the Upper Nene was made navigable 
from Peterborough to Northampton, and these works, 
which were constructed and maintained by navigation tolls, 
served still further to obstruct the river for the discharge 
of floods. 

Still no provision was made for the conservation of the 
flood channel, which therefore declined till 1852, when, as 
has been already shown, the injurious effects of floods had 
induced the proprietors of the valley lands to join in a 
drainage scheme. By this they submitted to an average 
annual tax of 1s. per acre in order to improve the tidal 
outfall. They further agreed to a tax of 5s. peracre to 
enlarge the capacity of the upper river for flood discharge, 
but these works were not carried out. At present the 
lowest work for penning back the fresh water is half a mile 
above Peterborough. Immediately below Peterborough the 
river bed is higher than the bulk of the adjoining lands, 
which are protected from floods by artificial banks, and in 
droughts the fresh water is retained by a natural shoal at 
the head of the tidal influence. It was stated in evidence 
before the Conservancy Board’s Committee that this shoal 
impeded the channel for drainage and navigation, and the 
Navigation Commissioners proposed to clean it out, but an 
injunction was obtained and is still in force in the interests 
of the claimants of the fresh water preventing any inter- 
ference with the bed of the river “‘ so that the river is prac- 
tically left for the powers of nature to work upon it as they 
ehoose.’’ In short, notwithstanding the enormous floods 
which annually run to waste, there is at the head of the 
tidal influence of the Nene in the neighbourhood of Peter- 
borough a scramble for fresh water. The wants of four 
great railway companies are first supplied without re- 
striction by means of pumping engines, and the remainder 
is drawn through the sluices of rival proprietors, and dis- 
tributed along channels over about 450 square miles of 
fen lands which are dependent upon it for watering cattle, 
and for the use of an unsupplied population amounting to 
45,000 persons. This is an instance of inaction andof a 
river in which either the absence of all administration or a 
divided control interferes with the execution of a com 
prehensive plan of conservation and improvement. 

2. The Cray is a tributary of the Thames. It originates 
@® a large spring issuing from the chalk at the village of 
Orpington, eight miles south of Woolwich, and delivering 
32 million gallons per day. This fine stream of excellent 
water is inc by the addition of other springs to 
10} million gallons per day within half a mile of its source. 
The total fall from the source to the Thames is 155 ft., 
of which about 80 per cent. is utilised as water power in 
driving mills of various kinds of which by far the most im- 
portant are large paper mills, which, however, employ steam 
engines for all work required in excess of the minimum 
flow of the stream. 

The water power at each of these mills is equivalent to 
about 20 horses only, while the nominal horse power of 
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the steam engines used is in one case as much as 700 horses. 
Within a mile of its source the stream is rendered foul 
and useless by the discharge of sewage and refuse into it 
from the mills and villages on its banks, and so much is 
this the case that the most important present use of the 
water is that of a carrier of filth and refuse. Some pro- 

has been made in its cleansing by the operation of the 
Sen Pollution Prevention Act, and a sewer is in course 
of construction under an Act authorising the West Kent 
Main Sewerage, which is intended to relieve the stream of 
sewage as far as may be possible. Simultaneously one of 
the London water companies has just laid pipes for the 
supply of water for domestic use, and is pumping it from a 
well sunk in the same strata at the foot of the valley, and 
forcing it for five miles against an absolute head of 100 ft. 
in order to provide for the — at the head of the 
valley where the springs issue from the ground. The 
owners of the paper mills also are drawing the clean 
water required in their manufactories from borings sunk 
at each mill. 

Thus it happens that a small stream which by nature 
is fitted for furnishing an abundant supply of water to a 
population of 250,000 persons is preserved only for the 
use for which it is least required, viz., water power, 
and is without any comprehensive conservancy, except 
that which arises from the jealousy of the mill-owners 
of any interference with their water rights, and the 
result is that a valley which is richly endowed with 
wholesome water has to be supplied from less favourable 
and distant sources. 

The several functions of a stream passing through a 
highly civilised community like this may be classed sepa- 
rately (but not always in the sameorder of merit) as: ~- 

1. Water power. 

2. Water supply. 

3. Carriage of refuse. 

4. Navigation. 

5. Purity equal to at least the preservation of fish. 

In the Cray valley, and in many others, each of these 
functions is guarded by authorities which are independent 
of each other, or by private individuals, without any com- 
prehensive plan or control for the administration of the 
whole capabilities of the watershed. 

3.—The Darenth is another tributary of the Thames 
which adjoins the Cray, but the valley through which it 
flows has a distinct and separate geological character. It 
is, moreover, situated further from ndon and is in a 
rural rather than a suburban district. The river rises in 
the neighbourhood of the town of Westerham, 15 miles 
south of Deptford. It originates in springs issuing from 
the lower greensand, by which, also, its volume is increased 
as it flows nearly due east along the outcrop of the green- 
sands and gault clay for a distance of 6 miles. It then 
turns at right angles, and crossing the chalk escarpment, 
proceeds in a northerly direction for 13 miles to its junc- 
tion with the Thames. The ratio of the maximum flood 
volume to the ordinary winter flow at Farningham, 7 miles 
from the mouth, is 16to1. The fall of the river from the 
outcrop of the chalk is 175 ft-, of which only about 42 per 
cent. is utilised by the mills, by far the most important of 
these being employed in the manufacture of paper. The 
essential difference between the Darenth and the Cray is, 
that the former is subject to floods caused by the non- 
absorbent character of the gault clay which covers part of 
the area within its watershed, while the latter has a nearly 
uniform flow derived from the highly absorbent chalk, and 
is never subject to floods. The water power, therefore, in 
the one case, might be equalised by storage more readily 
than in the other, so as to leave a surplus available for 
other purposes. Like the Cray, the Darenth consists of 
excellent water which is fouled by sewage andrefuse. The 
operation of the Rivers Pollution Prevention Act has in 
this valley, as in the Cray valley, brought about a combi- 
nation of the sanitary authorities at the instance of the 
town of Sevenoaks, which has resulted in legislation 
during this session of Parliament of a character which 
is unique and is likely to form a most important precedent. 
Sanction has been given for the construction of a main 
outfall sewer 18 miles in length along the whole valley 
with the object of draining all the villages and the towns 
within the watershed; and Parliament has, for the first 
time, adopted, wherever possible, the line of watershed as 
the boundary of the district to be rated, that is to say, 
wherever a parish belonging to a sanitary district within 
the combination was situated partly within the watershed 
and partly without, the part which was without was 
excluded from the operation of the Act, while the part 
within the watershed was included in the district to 
be rated. Thus the principle by which the watershed is 
made the boundary of all operations within a valley— 
a principle which has been long advocated and which was 
approved last year by the Select Committee of the House of 
Lords on Conservancy Boards—has been applied by the 
Legislature, and as an instance of the most recent action in 
thecontrolof rivers, this Act (which has just passed) possesses 
great interest. 

The practical conclusions to be drawn from these details 
and examples, which could easily be multiplied, but which 
have probably already extended to too great a length, are: 

1. That each river, or tributary of a river, must be 
treated as a whole within the boundary of its watershed. 

2. That all public works within the watershed, including 
those for the improvement and regulation of the tidal out- 
fall, water supply, sewerage, water-power, ee 
and _—— of fish, should be under one undivided 
control. 

3. That the rateable area for all these purposes should 
be co-terminous with the watershed. 

4. That the minimum flow of streams which are liable to 
floods should be increased by storage. 

5. That the separation of good water and foul water, 
the collection of the wholesome water at its source, and its 
distribution, the discharge of the foul water by sewers, the 


improvement of the upper portions of rivers, both as 
channels for conserving the minimum flow and for the dis- 
rsion of floods, the operation of the Public Health and 
ivers Pollution Prevention and other public and pri- 
vate Acts, the maintenance and improvement of the tidal 
reservoirs for the reception and discharge of land floods, 
and for the navigation of ships, the removal of shoals 
and bars, and the erection of piers, must all come within 
the scope of such an undivided control as is here advocated. 
Surely, such an undertaking ee | well be considered worthy 
of Government attention, and the more so, because 
the knowledge and experience required would very rarely 
be found in one man, or one y of men; and at the 
present day, is possessed by few even in the profession of 
civil engineers, who would necessarily occupy the most 
ete ny position, and who would have to bear the 
eaviest responsibility. 








HYDROGEOLOGICAL SURVEY OF 
ENGLAND. 


Showing how it may be brought to bear upon the Questions 
of the Mitigation of Floods, and the Improvement of 


Water Supp Ws 
y JosePu Lucas, F.G.S. 

At the Congress on National Water Supply recently 
convened at the Society of Arts, it was demonstrated by 
myself and other authors that, before any legislative or 
constructive scheme of a national character could be 
devised for the water supply of the country, a survey of 
the sources of supply would be necessary. 

The need of such a survey was unanimously admitted by 
the congress. The tangible product of the survey is a map, 
which shows at a glance the presence or absence of water in 
the rocks that outcrop at the surface of the earth, and the 
dimensions of those subterranean water systems upon 
which the greater part of England depends for its water 
supply. It also shows all sites best adapted from hydro- 
geological reasons for surface reservoirs. Such natural 
sites for reservoirs are fairly plentifully scattered in the 
tributary valleys that unite to form our various river 
basins, many of which have attracted a share of 
— attention of late years on account of the severe 

oods by which they are periodically visited. I have 
already given expression to the opinions that all such 
natural sites should be utilised as store reservoirs, for the 
double object of retarding in their descent all those portions 
of the floods that originate at high levels in the above- 
named tributary valleys, and to afford some provision for 
upland rural districts during periods of drought. 

It is now an accepted fact that the land drains add very 

materially to the volume of the floods, and they could not 
de otherwise, for there is no counter provision for the 
storage of the water thus taken out of the soil. The land 
whose productiveness has been so much in by 
drainage, and that large landed and agricultural interest 
whose material wealth has been so largely augmented by 
reason of this increased productiveness, have therefore 
benefited at the expense of those their neighbours in the 
towns and villages lower down in the same river basin, who 
are forced to bear the inconvenience and expense con- 
sequent upon these severe visitations. Now, inasmuch as 
neither of these two opposing interests could of itself do 
anything of a sufficiently comprehensive character to effect 
the desired remedy, it would appear nece that the 
powers to make such improvements for facilitating the 
escape of flood waters from the low levels and storing them 
in tributary valleys should vest in a board, who would also 
have rating powers over the whole basin and the ym ean | 
of the main river and its tributaries. No such board n 
be called into existence until the hyd logical map of 
each basin is complete, when the various questions so 
interwoven as now to present the greatest complexity, 
would be capable of treatment on one uniform principle, 
and by one authority. 
When the map of a river basin is complete it will show 
the necessities and the capabilities of the basin as regards 
water supply, floods, &c., in one view. That is, it will 
show the sources and reservoir sites appropriated and how 
they are used, and therefore the parts and habitations sup- 
plied, and the existing works. It will show the sources 
and reservoir sites es any rape and the areas not pro- 
perly supplied, and therefore the extent to which measures 
may be carried to mitigate floods by completing the water 
supply of the basin. 

When such a map is completed by the hydrogeological 
survey, the Government might invite the competition of 
the engineering genius of the world to frame the best and 
most comprehensive schemes of a distributing c » 
having regard to all existing works, to apportion the 
sources contained within the basin, and marked upon that 
map for the benefit of the basin as a whole. 

Before the completion of such a map can become pos- 
sible, the constitution of the proposed county ill, 
it is hoped, have been finally settled. Assuming that this 
important step has been le, and that, by the time such 

map is ready there are no but county boards to 
@nsiler within the limits of each basin, then, in the first 
instance, it would appear to be necessary to decide upon 
the merits of the competing schemes for the comprehensive 
treatment of the basin by a commission appointed for that 
special purpose, and when this commission had rendered 
its report to the Government, to appoint a central board of 
water supply (which might consist of members of the 
Local Government Board), and which board might, for the 

urpose of dealing with the water suppl, of each separate 
ia, have added to it mem from the various 
county boards belonging to the several counties lying 
within the basin. 

A board so constituted would, therefore, be created 


upon the completion of the survey of the first river basin, 
and would contain the elements for dealing with cases in 
which the requirements of a basin may exceed its resources 
and of those in which the supplies of water vastly ex 
any possible requirements. to the time of the com 
tion of the map of each basin the information coll by 
the survey would be of great value, as facilitating the 
execution of works necessitated by the recently 

Public Health Act (1875) Amendment Act. Such is a 
sketch of the mechanism by which, as it appears to me, 
the hydrogeological survey may be brought to bear, so as 
to produce the results aimed at, viz., the improvement 


the water supply of the country generally. 





CONDUCTIVITY OF CRYSTALS. 
On Unilateral eter ag hw Tourmaline Orystals.* 
By Professor eT i MPSON and Dr. OLIVER 
. DGE. 

Tux authors of this paper commenced by observing, that 
they re ed the phenomena of pyro-electricity as 
exhibited by the tourmaline and other crystals, as of the 
utmost significance in the theory of the relation between 
electricity and the ultimate icles of matter. Dr. Lodge 

a paper at the British Association meeting at - 
Glasgow on a mechanical model illustrating the flow of an 
electric current t h a circuit of molecules. 


The con- 
siderations therein advanced had wy me! led him 
and Dr. Thompson to conclude’ that the phenomena of 
ae poe ap could be explained, if it could be shown 
that such crystals as were pyro-electric possessed unilateral 
conductivity. The selnatial phoutbandh of pyro-electricity 
was this: that a tourmaline crystal, whilst its tempera- 
ture was being raised, became positively electrical at that 
end called the analogous pole, and negatively electrical at 
the opposite or antilogous pole. The term “ unilateral 
conductivity ’’ hud been given by Dr. A. Schuster to a 
phenomenon of some obscurity observed by him in the case 
of certain conductors, and which formed the subject of a 
communication to a former meeting of the Association. 
The term “‘ unilateral conductivity ’’ was defined as follows : 
If the conductivity of a substance in a given direction be- 
tween two points A and B was greater (or less) when the 
flow was ip the direction from A to B, than it was when 
the flow was in the direction from B to A, then such a 
substance was said to possess unilateral conductivity. 
Mathematical analysis, as yet, did not apply to any such 


case. 
It had been argued by the first of the two authors of the 
r that if the to i essed a unilateral con- 
uctivity for electricity, it would also be found to 
unilateral conductivity for heat, since the researches of 
Tait and Kohlrausch shown that the two conductivities 
are comparable in almost all points of analogy. The ex- 
—— research, therefore, had divided itself in two 
ranches, one thermal, the other electrical. 

Some delay had occurred in making the experiments, 
owing to the difficulty of meeting with suitable specimens 
of tourmaline crystal; and eventually was overcome 
through the kindness of Professor N. Story mney ee 
The method first suggested for comparing the two heat 
conductivities, as measured in ite directions along the 
axis of the crystal, was that of Senarmont. A slice of 
crystal was cut with parallel faces containing the crystallo- 
graphic axis ; and having been coated with wax, or with 

eusel’s double iodide o copper and mercury, was heated 
from a point with a hot wire. When the experiment was 
rapidly made, the elliptical isothermal surface marked out 
by the melted wax, or the blackened iodide, was found to 
be displaced from the centre, and this displacement was 
towards the analogous pole, showing that whilst the tem- 
perature was “ang the conductivity in that direction was 

ter than in the opposite direction. When, however, 
he experiment was done slowly with a thicker crystal, so 
that thermal equilibrium was attained, no such unilateral 
effect could be observed. Rough preliminary experiments 
showed the unequal semi-axes minor to have a ratio of 
about 10 to 12, but there was considerable discordance 
between the various results. 

A calorimetric method was next adopted to measure the 
flow of heat across a thin of tourmaline cut normally 
to its crystallographic axis. This slice was fixed between 
two equal pieces of glass tubing ; the tube above contained 
a weighed quantity of mercury to serve as a calorimeter 
whilst steam was blown into the lower tube. The time 
during which the mercury ruse t h a fixed range of 
temperature was Observed. Then the whole apparatus was 
reversed, and the heat was made to travel in an opposite 
direction through the crystal slice, and the time required for 
an equal rise in temperature was taken. riments 
made thus alternately with this apparatus showed that, as 
before, the conductivity for heat was greater towards the 
analogous pole, so long as the temperature of the crystal 
was rising. 

In respect of the electrical conductivity, time had only 
eaaieen n few preliminary qualitative experiments. The 
slice of crystal was heated in a steam bath, and then a con- 
denser was charged from ten or twelve Daniell’s cells 
through it for one minute, and then discharged through a 
sensitive long coil Thomson galvanometer. ‘Then the 
° tion was repeated, the tourmaline being reversed, so 
that the experiments were made eer first in one 
direction and then in-the other. A very slight but constant 
difference of conductivity could be detected, but only 


5 


hilst the temperature was still rising or falling. The 
gelasigal difficulty lay in the great resistance of the 
tourmaline. The au hoped fo be able to continue 
i ture and a far 


v 
the i —— » using a hi tem) 
higher clo motive force. ‘They w like to try that of 
1 » 





* Read before the British Association at the Dublin 





meeting. 


* Read before Section A of the British Asssociation : 





Dublin meeting. 
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THE TRAJECTORY OF MOLECULES. 

One of the most valuable contributions to modern 
science has quite recently been made by Mr 
William Crookes, F.R.S., whose researches in mole- 
cular physics which first resulted in, and have since 
been further developed by, the invention of his 
beautiful radiometer, have won for him, if possible, 
a still higher eminence as a physicist than he pre- 
viously held as a chemist. 

On Thursday evening of last week Mr. Crookes 
brought his new researches before the Royal Society 










































and demonstrated to a very distinguished and en- 
thusiastic audience, the important discoveries which 
it will be the object of this article to bring before our 
readers. 

After the series of articles which have appeared in 
these columns upon Mr. Crookes’s researches* it will 
hardly be necessary to remind our readers that Mr. 
Crookes has for a considerable period been en 
upon a very fruitful investigation of the physical 
constitution and properties of gaseous media at 
very high degrees of exhaustion, and in his cele- 
brated papers upon repulsion resulting from radia- 
tion he Son more than once ventured upon the 
broad conjecture that there may exist in nature a 
still higher condition of matter than the gaseous, and 
physically as far removed above it as the gaseous is 
itself exalted above the liquid state. Many of his 
earlier experiments pointed to the possible existence 
of this fourth condition of matter, and the outcome 
of his recent researches has been to lift that re- 
markable conjecture from the region of speculation 
to thatof fact, and to demonstrate that a fourth 
condition of matter, still more ethereal than that 
of the lightest gases, actually exists, or what is much 
the same thing, that gases under the influence of 


258, ani ee vol. xxv., pp. 68, 145, 155, 195, 











high exhaustions become so far changed in their 
physical constitution and properties as to open up a 
field of physical phenomena entirely foreign to the 
gaseous state, both in its normal conditions, and at 
anything like ordinary pressures. These results 
are as much in support of the — continuity of 
matter as are those obtained by Professor Andrews, 


by M. Cailletet, and by M. Pictet. Those ex- 
perimenters have been working at what may be 
called the liquid end of the gaseous state of matter 
by a reversal of the process employed by Mr. 
Crookes in working at what may be called the 
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ethereal end of the same gaseous condition ; in the 
one case gases were reduced to the liquid condition 
by being subjected to pressure, whilein Mr, Crookes’s 
experiments they have been raised to an ultra- 
gaseous stute by being subjected to exhaustion. 

In Mr. Crookes’s former experiments on repulsion 
resulting from radiation, the molecular disturbance 
of the residual gas (without which the phenomena 
could not exist), was started into activity by rays of 
radiation falling upon substances possessing certain 
selective properties for rays within certain limits of 
refrangibility, which Mr. Crookes grouped under 
the general name radiation, as including those rays, 
whether luminous or obscure, which were capable 
of producing calorific effects either upon those sub- 
stances or upon the gaseous medium in their imme- 
diate proximity. In those experiments, Mr. Crookes 
demonstrated in a great many ways the truth 
of the theory of the radiometer, first propounded 
by Mr. G. Johnstone Stoney, F.R.S., and after- 
wards modified by himself, and showed that the 
phenomena are due to the mechanical activity of 
the molecules of the residual gas within the space 
between the vanes of the fly and the inner surface 
of the glass envelope, which Mr. Crookes very 
early pointed out as playing an all-important part 
in the cause of the phenomena. 








In the present series of experiments the disturb- 
ing agent by which the gaseous molecules are set 
into motion is electricity, that is to say, the induced 
current from an induction coil. who are fa- 
miliar with the induction spark as it traverses an 
ordinary vacuum tube cannot have failed to notice 
a great dissimilarity in the ap ce of the dis- 

of the two electrodes within the tube; for, 
while that end of the tube which is in connexion with 
the positive pole of the coil becomes filled with a 
beautiful nebulous light, the negative electrode is 
surrounded by a dark space separating it from the 
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Section through x -y 


more brilliant discharge which is seen illuminating 
the rest of the tube. Mr. Crookes has found that 
the width of this dark space varies with the ex- 
haustion of the residual gas, with the kind of gas in 
which it is produced, with the temperature of the 
negative electrode, and, under certain circumstances, 
with the intensity of the electric spark ; it is in fact 
a field of molecular disturbance revealing to the 
eye the range of activity of the gaseous molecules 
which have been set into motion by the negative 
electrode when the difference of electrical poten- 
tials of the two electrodes is pong eye 4 er to in- 
duce discharge, Fig, 1 is a diagram in which is repre- 
sented the range of the dark surrounding the 
negative pole at three degrees of exhaustion. In this 
diagram the black vertical line represents a metallic 
disc within the envelope of a radiometer, and con- 
nected with the negative pole of an induction coil, 
the positive pole being connected to another elec- 
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trode withio the same envelope; the shaded portion 
represents the luminous glow, and the space between 
it and the vertical line represents the dark space ; 
ec shows the effect when the internal pressure of the 
residual gas is but slightly less than that within 
a vacuum tube capable of transmitting a discharge 
k ; as the pressure is diminished by exhaustion 
the dark space widens, the luminous glow or aurora 
is produced farther from the disc, as show at 4; 
while when the pressure is still further reduced, 
this space is still further widened, and its appearance 
is represented in the diagram a. Mr. Crookes 
found that, with atmospheric air for the gaseous 
medium, the molecular disturbance extends for at 
least 8 millimetres from the surface of the disc when 
the pressure is at .078 millimetre, forming an 
oblate spheroid around it, The size and shape of 
this dark space do not vary with the distance 
separating the. electrodes, and only slightly with a 
variation of battery power. If the latter be largely 
increased, the whole of the tube becomes so much 
illuminated as to render the dark space around the 
electrode nearly invisible, while if the battery power 
be very considerably diminished, the dark space 
fades away altogether. In both cases, however, its 
form and dimensions remain virtually the same. 

In order to connect these phenomena with those 
of repulsion from radiation, and to ascertain the 
bearing of the one series upon the other, Mr. 
Crookes constructed an instrument which we illus- 
trate in Fig. 3, and to which he has given the name 
Electrical iometer. It consists of an ordinary 
radiometer, the vanes of which are of aluminum, 
covered on one side only with a thin disc of mica ; 
each vane is supported by a metallic arm to a steel 
cup, which is pivotted upon a needle point in 
connexion with the negative pole of an induction 
coil, the positive pole of the coil being connected to 
a terminal fixed into the upper part of the glass 
envelope. The movable fly thus becomes the 
negative electrode of a spherical ‘“‘ vacuum tube.” 
The mica acts as an insulating material for 
one surface of the vanes, so that any electrical 
discharge or molecular excitement can only be im- 
parted to the gaseous molecules on that side of the 
vane which is not covered by the mica. At low ex- 
haustions, when this apparatus is placed in the 
— circuit of an induction coil, the usual dis- 
charge phenomena take place, but the pressure is 
too great for the molecules to have free play to 
move about, in other words they are too closely 
crowded together to allow of any free movement 
amongthem, As, however, the exhaustionis increased, 
and after that pressure is at which an in- 
duction spark will not pass, a velvety halo of violet 
light is seen resting as it were against the metallic 
surface of the vanes, the protected mica surface ex- 
hibiting no luminous effects. As the pressure is 
diminished this velvety halo separates from the vane, 
a dark space appearing between the two, but no 
rotation of the fly takes place. Upon further in- 
creasing the exhaustion, the dark space continues to 
widen until it finally reaches the surface of the glass 
bulb or envelope, at which moment a positive rota- 
tion of the fly immediately takes place, proving in 
a very beautiful optical manner that in the action of 
the radiometer not only does the molecular agita- 
tion of the residual gas in front of the vanes play an 
important part in the phenomena, but that the 
envelope also is essential to the:movement of the fly. 
In the instrument experimented with by Mr. Crookes 
the envelope was reached by the dark space when 
the exhaustion had reduced the internal pressure to 
half a millimetre. If the pressure be still further 
diminished the dark space widens out and appears, 
as Mr. Crookes says, to ‘‘ flatten itself against the 
glass,” the speed of rotation of the fly being at the 
same time much increased. If aluminum cups be sub- 
stituted for the mica-covered metallic discs similar 
effects are produced, the dark space on both sides 
of the vane withdraws farther from the cup as the 
pressure is diminished, and it moreover partakes of 
the general form of the cup by which it is pro- 
duced, but as the lines of molecular projection 
are chiefly normal to the surface which generates 
them, the luminous boundary of the dark space in 
the case of a cup is necessarily concentrated to a 
luminous focus on the concave surface, and is widened 
out on the side which is convex. Fig. 2 is a diagram 
illustrative of this convergence of the luminous halo 
on the concave side of a metallic cup, a re; ting 
its ap ce at a certain exhaustion, while 4 repre- 
sents the effect of still further diminishing the 
pressure. A radiometer with aluminum cups for 
vanes, and in every other respect similar to that 





shown in Fig. 3, when in connexion with tke poles 
of an induction coil, rotates in the same direction as 
an ordinary cup-shaped radiometer (such as has been 
described in several of our previous notices of Mr. 
Crookes’s experiments), that is to say in the reverse 
direction to that in which it would rotate under the 
action of the wind, if it were a Robinson’s anemo- 
meter, which it much resembles. This fact shows 
that whether the molecules of the residual gas 
within a radiometer be electrically or thermically 
excited the laws of what Mr. Crookes calls “‘ favour- 
able presentation”* hold equally good. 

In order to investigate the phenomena attending 
the convergence of the lines of force to a focus, 
Mr. Crooke’s devised the very beautiful little in- 
strument which is illustrated in Fig. 4. It consists 
of a vacuum tube which can be attached to the 
Sprengel pump, and which contains a hemispherical 
cup of aluminum @ mounted on a glass pillar 4, 
through which a wire to the negative pole of 
an induction coil; to the upper end of the tube is at- 
tached a small disc d, which is connected in a similar 
manner to the positive pole; above the cup and 
parallel to its vertical axis is a scale of millimetres 
g, there are also terminals fixed into the side of the 
tube at cand f. With this apparatus Mr. Crookes 
was able to measure the width of the dark space in 
front of the cup and the exact position of the focal 
point of luminosity by means of the scale, the 
degree of exhaustion at each observation being 
indicated by the McLeod gauge attached to the 
pump. That the effects described by Mr. Crookes 
are altogether distinct from the ordinary discharge 
phenomena within a vacuum tube is proved in many 
ways; for example, it matters not in what part of 
the tube the positive electrode is placed, the form 
of the luminous surface and position of the focal 
point does not alter at all as long as the pressure 
remains the same, the effects being precisely the 
same whether the positive pole of the coil be con- 
nected to the terminals at /, c, or at d. 

One of the most extraordinary discoveries of Mr. 
Crookes in connexion with this interesting research 
is that at very high exhaustions a beautiful phos- 
phorescent light is emitted by that part of the glass 
envelope upon which the lines of molecular force 
are concentrated, or upon which, in consequence of 
the paths of the gaseous molecules being compara- 
tively unimpeded, a fierce bombardment is main- 
tained. The colour of this phosphorescence is de- 
pendent upon the kind of glass employed, the soft 
German glass with which most of the ee has 
been constructed giving out a beautiful greenish 
yellow light, very similar to the colour of the phos- 
phorescence of uranium glass when illuminated by 
the electric spark at ordi exhaustions. It must 
not, however, be confounded with these phenomena 
for the following reasons, which Mr. Crookes pointed 
out in his paper: 1. The green focus cannot be 
seen in the space within the tube, but only where 
by projection it is caused to strike the glass, 2. 
The position of the positive pole with regard to the 
negative makes hardly any difference to the direc- 
tion of the lines of force producing the phos- 
phorescence, whether it be below it or by its side 
the position of the focus remains the same. As 
every one knows, the position of one electrode with 
regard to the other within an ordinary vacuum tube 
is sufficientalone todetermine the general direction of 
the lines of discharge. 3. The spectrum of this green 
light of molecular impact is a continuous one, whilst 
that of an ordinary vacuum tube is characteristic of 
the residual gas. In observing the spectrum of the 
green phosphorescence no difference can be detected 
between the effects produced, whether the residual 
gas within the tube be nitrogen, hydrogen, or car- 
bonic acid. 4. The green phosphorescence begins 
to appear at different exhaustions for different 
gases. 5. As was shown in the diagram which we 

ublished in our last volume, in illustration of Mr. 

rookes’s experiments upon the viscosity of the 
residual gas within a radiometer, the viscosity of a 
gas is almost as reliable a characteristic of its indi- 
viduality as is its spectrum. Mr, Crookes has found 
that the viscosity of a gas suffers very little diminu- 
tion between atmospheric pressure and an exhaus- 
tion at which the green phosphorescence can be 
detected. When, however, the characteristic spec- 
trum and other phenomena, essentially peculiar to the 
gas, begin to disappear, the viscosity commences 
to decline, and at an exhaustion at which the green 
phosphorescence is most brilliant the viscosity has 
sunk to an almost unappreciable amount. 6. One 


* See ENGINEERING, vol. xxv., page 195 et seq. 
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very curious characteristic of the green phospho- 
rescence and which perhaps more than engin else 
distinguishes it from the ordinary luminous pheno- 
mena in vacuum tubes, is that this curious light is 
pee from the negative pole in perfectly straight 

ines, casting upon the glass opposite a sharply de- 
fined shadow of anything which lies in its path. It 
cannot be made to turn a corner as is shown by the 
very simple apparatus shown in Fig. 5, which con- 
sists of a vacuum tube bent to the form of the letter 
U. Into each limb is fixed an electrode, and when a 
sufficiently high exhaustion has been obtained it 
will be found that the green phosphorescent light 
emitted by the negative pole is exclusively confined 
to that limb in which the negative electrode is fixed, 
the positive limb remaining absolutely dark. We 
need hardly say that in ordinary phosphorescent 
vacuum tubes the path of illuminated glow follows 
all the windings and convolutions of the tubes, which 
are often made of great complication to add to the 
beauty of the luminous effects. 

For exhibiting the very interesting phenomena 
of the projection of molecular shadows, the ap- 
paratus shown in Fig. 6 was devised, and for a 
triumph of manipulative skill and for beauty of 
workmanship and of adaptability to the purpose for 
which it is intended it leaves nothing to be desired. 
It, as well as all the apparatus employed in this re- 
search, is from the hand of Mr. C. H. Gimingham, 
whose name will ever be inseparably connected with 
these interesting investigations. The figure re- 
— the upper end of a tube which can be ex- 

austed to high degrees by being connected to a 
Sprengel pump; aa is a diaphragm of thin glass 
supporting a little plate 4 of uranium giass, shown 
in plan in the section to the right of the figure. At 
c is fixed a little star-shaped disc of thin mica, sup- 
ported on a platinum wire fixed by fusion to the 
side of the tube. Ate and / are fixed terminals of 
different shapes, either of which, chosen at will, may 
be connected with the negative pole of an induction 
coil. When this tube is exhausted to a sufficient 
degree to allow the green phosphorescent light to 
be produced when the terminals are connected with 
the coil, a most beautiful phenomenon is exhibited ; 
the lines of molecular force streaming from the disc 
attached to fin straight lines upon the uranium plate 
4, illuminate the latter with a brilliant green phos- 
phorescent light on all parts of its surface upon 
which the impact of the molecules takes place, but 
in the molecular shadow of any object such as ¢ no 
light can be seen, although the latter may be made 
of the most perfectly translucent material, even such 
a substance as the finest film of mica or a film of 
glass so thin as to exhibit the colours due to thin 
films, The most striking part of the phenomenon is 
the extraordinary clearness of the shadow; the trans- 
parent screen in the apparatus shown by Mr. Crookes 
at the Royal Society consisted of an eight-rayed star 
made of the thinnest film of mica and pierced with five 
holes, and the form of each point and of each hole 
was reproduced upon the phosphorescent screen 
with perfect sharpness and distinctness. To those 
accustomed to optical shadows, it may seem strange 
that the best and s' shadows are cast by flat 
discs, such as that shown at f, and not by narrow 
pointed poles such as is represented at ¢ ; and this 
fact alone is sufficient to prove that the shadows so 
produced are molecular and not optical, although 
they are made manifest to the eye by an optical 
process. No green light whatever is seen in the 
shadow however thin or transparent may be the 
object which is interposed between the source of 
molecular projection and the phosphorescent screen. 
Mr. Crookes advances, from these experiments, the 
theory that ‘‘the induction spark actually illumi- 
nates the lines of molecular pressure caused by the 
electrical excitement of the negative pole,” and makes 
in his paper the following interesting remarks: ‘‘ The 
thickness of the dark s is the measure of the 
mean length of the = tween successive collisions 
of the molecules. The extra velocity with which 
the molecules rebound from the excited negative 
poles keep back the more slowly moving molecules 
which are advancing towards the pole. The fight 
occurs at the boundary of the dark space, where 
the luminous margin bears witness to the energy of 
the collisions of the molecules, When the exhaustion 
is sufficiently high for the mean length of path 
between successive collisions to be greater than the 
distance between the electrode and the glass, the 
swiftly moving rebounding molecules spend their 
force, in part or in whole, on the sides of the vessel, 
and the production of light is the consequence of 
this sudden arrest of velocity.” We have given the 
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above in Mr. Crookes’s own words because in the 
first place no writer can pretend to convey the mind 
or the meaning of an author as well.as the author 
can give it himself; in the second place, there is 
always a historical interest attaching to the words in 
which an investigator has first propounded a theory 
which may afterwards be recognised as one of 
nature’s laws ; and lastly we feel ourselves quite in- 
competent to improve upon the lucidity of Mr. 
Crookes’s manner of statement. 

The very elegant apparatus represented in Fig. 7 
is designed to illustrate that the gaseous molecules 
when projected from the negative pole are capable 
of producing mechanical action and of doing work. 
The upper figure shows the apparatus in elevation, 
and the lower figure is a horizontal section taken 
through the axes zy. It consists of an ellipsoidal 
bulb of glass from which rises a vertical tube, from 
the top of which is suspended by a few links of fine 
platinum wire a little cradle d, in which is suspended 
a fly like a very small radiometer. When the appa- 
ratus is in its normal position this little fly hangs in 
the centre of the bulb and between the two disc 
electrodes a and 4, which are connected respectively 
to the positive and negative poles of an induction 
coil; ¢ is a thin screen of aluminum inte’ d be- 
tween the negative pole 4 and the little fly d. The 
bulb having been sufficiently exhausted an electric 
current is sent through the coil, and a stream of 
gaseous molecules is projected from the electrode 4 
in a direction normal to its surface, casting a 
molecular shadow of the screen e, represented by 
the shaded portion marked S. When the fly 


is protected from the stream of molecules by the: 


screen e, in other words when it is entirely en- 


veloped in the shadow as in the position marked A‘ 


in the plan, no rotation,takes place; and similarly 
when the fly is placed entirely outside the shadow 
as at d (which can be done by tilting the top of 
the apparatus forward) so that the molecular stream 
strikes both sides of the fly at the same time, no 
rotation ensues, but when the apparatus is placed 
in such a position that the fly is supported half in 
the shadow and half out of it, as at g, rotation 
immediately takes placein the directionindicated by 
the arrow, that is to say in the same direction as it 
would revolve if placed in a current of air, one half 
of the fly being screened from the draught. Upon 
tilting the apparatus again, so as to bring the fly 
once more entirely within the shadow,.the vanes. 


come to rest, and on allowing it to emerge from’ 


the shadow on the other sideso as to be half in and 
half out, rotation again commences but in the oppo- 
site direction, the opposite side of the vanes being 
exposed to this molecular “ wind,” It isa curious 
fact, and is corroborative of what has been said in 
an earlier part of this article, that it matters not 
whether a or c be made the positive electrode, the 
molecular stream from 3 is projected invariably in a 
direction normal to its surface, a phenomenon 
totally different to what can be observed in vacuum 
tubes at the pressures ordinarily — 

We now come to an altogether different property 
connected with these streams of molecular forte, 
and which is not in the least less interesting than 
those to which we have already alluded, and that is 
the influence which magnetism has in diverting the 
course of the molecular stream and giving toit a néw 
direction. By placing the S. pole of a magnet in the 
position shown at M, the shadow of e can be made 
to fall on the glass bulb at the spot between / and, 
which is indicated by there being an absence at that 
spotof any fluorescent light; and, byaltering the posi- 
tion of the magnet-pole, it may still further be de- 
flected, occupying a position 2 o. It will thus be seen 
that by the shifting of a magnet, and without altering 
the position of the apparatus, the molecular shadow 
may be caused to fall in various of the field, 
and either to strike the little rotating fly, or to pass 
clear of it. Mr. Crookes illustrated this effect very 
beautifully at the Royal Society; the apparatus 
having been tilted so as to bring the fly into the 
position shown at K on the plan, no rotation took 
place on account of its being altogether outside the 
shadow S. On bringing, however, the pole of a 
magnet M in the vicinity of the bulb, the molecular 
shadow was deflected to  o, falling in its course over 
one half of the fly, and causing it to rotate in the 
direction indicated by the arrow. When the magnet 
was withdrawn, the shadow returned to its normal 
position, and the vanes immediately came to rest. 

To those acquainted with the influence of magnets 
upon electric currents it may not at first ap sur- 


prising that a magnetic field being brought over a 
luminous stream in a vacuum tube should deflect it 





in its course, but in the experiment which we have 
been describing, the stream cannot be looked upon or 
treated as.an electric current, which would simply 
choose the: path of least resistance between pole 


and -pole. ‘The moleeular’ stream cannot be 
l ; pon as an electric current an. ase, ep 
e air 


series of red-hot cannon: balls fired 
could asia stream of heat. Electricity 
no: ee eran nN into the phenomena, 
as is«indieated’ by the:influence of magetism n 
thé ditection of projection ; each molecule may be, 
and | probably is, charged with electricity, but the 
general.stream is not an electric current, nor does it 
obey:any ofthe laws; suchas we know them, by 
which ‘electric ‘currents age governed. Nor does 
the magnet influence th ection of the stream 
in thesamemanner as it*would a current of elec- 
tricity; itdoes notsimply divert it from its path 
while:passing through the magnetic field to return 
toitugain when beyond its range, but it perma- 
ydiverts it from its course, as gravitation 
diverts from the straignt line the trajectory of a 
eannon ball fired.in a horizontal direction. The 
whole:\phenomenon more closely resembles that of 
‘the firing of a cannon ball than any other analogy, 
anidtoquote Mr. Orookes’s own words, ‘‘ Comparing 
the: free molecules to cannon balls, the magnetic 
pull’'to. the earth’s gravitation, and the electrical 
excitation; of the negative pole to the explosion of 
the:powder inthe gun, the trajectory will be flat 
whenno gravitation acts, and gets curved under the 
infltienice of gravitation; it is now, also, much 
curved when the ball passes through a dense resist- 
ing.:medium,. it is less curved when the resisting 
medium gets rarer; and intensifying the induc- 
tion spark, equivalent to increasing the charge of 
wader, gives greater initial. velocity, and therefore 
Rattens the trajectory.;. The elism . is : still 
closer if we com: ithevevolution of light seen 
when the shot strikes the target with the phosphor- 
rescence caused in th@ glass screen by molecular 
impacts.” Instead of imenting upon the de- 
fiction of shadows foranvestigating the influence of 
Magnetism upon the trajectory of molecules, Mr, 
Crookes constructed an apparatus by which what 
may be called a beam of molecular projection could 
be subjected to the iafiuence of a magnet, and this 
beam was produced by interposing in the path of the 
molecular stream a shutter with a holedn it through 
which a pencil of molecules was allowed to’ pass. 
‘This apparatus is shown in Fig. 8, and consists of 
ver shaped vessel of glass, in which are two 
disc-electrodes a and 4 fixed at the opposite:ends of 
its principal axis, and connected ively to the 
‘negative and positive poles of an induction coil: At 
eis a circular screen of thin mica, having a horizontal 
slot in the middle of its horizontal diameter ; ¢ is a 
'seale of millimetres which measures the distance 
between a and c, as well as the width of the dark 
space in front of the — pole. At d, that is 
at a distance of 102 millimetres from’ the negative 
electrode, is a circular phosphorescent screen d 
bearing along its vertical Benches a scale of milli- 
metres. It will readily be seen from what hasalready 
been said that the screen c will cast amolecular 
shadow over the surface of d, except ’on the spot 
opposite the slot through which the molecules would 
be projected, and striking on y screen e — 
form a bright luminous: spot o Pp or- 
escent light in the middle of the celeste da, “When, 
however, a powerful magnet M is’ brought into the 
ition shown in the figure, the beam is deflected 
ownwards, the amount of its aberration from: its 
normal horizontal direction being measured by the 
movement of the spot of light along the scale onthe: 
phosphorescent sereen d. By placings thin vertical 
phosphorescent screen (such as aluminum coated 
with some of the barium salts) between c and d the 


trajectory of the molecules, whether straight or 


curved by the influence of the magnet, is beautifully 
wn as a band of green phosphorescent light 
ileminating the path of the molecules. 

‘Perhaps the most striking of all Mr, Crookes’s 
wonderful series of experiments is that of producing 
heat by the concentration of the lines of molecular 
force upon a focus, which receives thereby the total 
force'of the molecular impact due to each line of 
force striking it. The apparatus by which this 
beautiful demonstration was made is shown in 
Fig. 9, in which a is a Rupe gp HH cup of 
alpminum supported on a pillar of glass.¢, through 
which a wire connects it to the outside of the vessel 
and to the negative pole of an induction coil; 2 is 





the positive pole, and at d, so as to pass through 
the Sooue of the ‘cup, is fixed a very narrow strip of 


‘fesearch to which Mr. Crookes has 


thin platinum foil. The bulb is exhausted so as to 
reduce the pressure to the degree of exhaustion most 
favourable to the production of the — phos- 
phorescent light.of molecular impact. e moment 
the coil is placed in circuit with a battery an almost 
infinite number of streams of us molecules are 
projected from the surface of the spherical cup 
in directions always normal to the surface at 
the spot from which they are projected, and con- 
verge at a, the centre of curvature of the cup. 
At this instant the spot # of the platinum wire 
reddens and glows with incandescence and would 
soon destroy the instrument by the fusion of the 
ange if the action were not stopped in time. 
ur readers will well understand that the exhibition 
of this beautiful experiment excited great enthusiasm 
at the Royal Society meeting, and this was increased 
by Mr. Crookes diverting the lines of force from off 
the platinum by means of a magnet, when the foil 
immediately cooled, and by withdrawing the magnet 
the convergence again took place upon the platinum 
forming a luminous spot of incandescence ; and by 
bringing the magnet to a different position the bright 
t could be made to travel from end to end of the 
platinum strip. Mr. Crookes was led to this experi- 
ment by the discovery that when the focus of con- 
centrated rays from a hemispherical aluminum cup 
— as is employed in the apparatus shown in 
ig. 4) is deflected on to the side of the glass tube, 
not only does the tube at that spot glow with green 
sronpearesnenne but it also becomes very hot, so 
t, indeed, as to burn the finger if placed against it. 
The great addition to physical science which has 
been made by these gay and deeply interest- 
ing researches of Mr. Crookes is the indica- 
tion which they give of the existence of an ultra 
eous condition of matter. The modern or 
inetic theory of gases is that in the gaseous 
state any given gaseous space ‘‘ contains millions 
of millions of molecules in rapid motion in all 
directions, each having millions of encounters in 
a second.” This supposition involves that the 
length of the mean Hee path of the molecules 
between the collisions is excessively small as com- 
pared to the dimensions of the vessel in which the 
gas is contained, and in fact the constant collisions 
taking place must be regarded as an essential ele- 
ment of the gaseous condition. But when, as in 
Mr. Crookes’s experiments, in what are called high 
** Crookes’s vacua,” the number of molecules is so 
much reduced by exhaustion that the paths of the 
moving molecules no longer seriously impede one 
another, the number of collisions taking place in a 
second being small as compared to the number of 
misses, then the individual molecules become free 
to obey the ordinary laws of kinetic force without 
interference, and a principal characteristic of the 
gaseous state is removed, the matter, whatever it 


“may be within the vessel, becomes exalted to an 


ultra-gaseous state, in which phenomena take place 
which are utterly unknown and impossible in the 
gaseous condition of matter such as always been 
understood by that expression. 

It is impossible within the limits of a single 
article to give any but the most superficial idea of a 
tesearch of such great ,cosmi importance, a 
been devoting 
Many months, but we have said enough to show 
that a new world has been opened to a 
science in which great discoveries may be added to 
the science of the future. Into this world, as Mr. 
Crookes points out, “we can never enter, but we 
must be content to observe it, and experiment with 
it from the outside alone.” We trust that Mr. 
Crookes will go on with this beautiful research, 
fully certain that it will be one of the most interest- 
ing and fruitful investigations of modern science, 


TORPEDOES IN THE LATE WAR. 
By C. W. S. Steeman, LO.N, 
(Concluded from page 440.) 

' Tue fourth torpedo attack was made on the after- 





0 a 
noon of June 20, 1877, on a Turkish monitor lying at 
anchor off Rutschuk. The only Russian boat sent 
to the attack this time was of special construction, 
some 50 ft. long and able to steam about 17 knots, 
she was named the Schulka. The officer in com- 
mand (Skrydloff) was accompanied by a celebrated 
Russian artist (Verecthaguine), who some weeks 
after fell as a volunteer at the storming of Pleyna. 
The instant the torpedo boat was observed by those 
on board the monitor, so well directed and steady 
a fire was kept up that both the officer in command 
and the artist were badly wounded, and the electric 





wire of the torpedo was severed. This combination 
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THE EMPRESS’S BRIDGE OVER THE RIVER 
Four Russian boats were | the same time being 
ite of the captain of the | running them down) 


This attempt like the last took | endeavouring to strike a ship (which ship was at | thing on board in readiness for imme 
he could to run the boats | ob 











near the vessel to enable a torpedo to be placed in | Turco-Russian war, for an exciting and rat 
contact. The captain of the monitor took the pre- | amusing account of the above attempt. 


caution to rig his lower booms out and so managed 


The fifth attack was made on June 30, 1877, on | it is difficult to understand how four small 
to keep the enemy’s boats at a respectful distance, 


a Turkish monitor off the mouth of the Aluta, in| handled boats could have been for some hours | rowing 


down, none of them succeeded in getting sufficiently | Readers may refer to t 
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sented to the Russian Government by the Odessa 
Yacht Club, having been sent to attack the Turkish 
ships at Sulina, but had struck on a rock en rouée, and 
was totally lost, three of the crew only being saved. 

This completes the whole of the offensive torpedo 
operations, all of which were carried out by the 
Russians, the Turks acting entirely on the defensive, 
and very successfully too. We will now turn to the 
defensive operations, as carried out by both the 
belligerents. Those undertaken by the ‘Turks were, 
from want of proper appliances, of the most simple 
nature; whilst little reliable information is as yet 
to be obtained with regard to those undertaken by 
their opponents. 

Before war was declared, the harbour of Batoum 
had been defended by means of a few 500 lb. 
buoyant mines, which required to be fired by 
observation. The mouth of the Bosphorus and 
the Dardanelles were next chosen to be in a similar 
manner defended. Nothwithstanding the many 
opinions that have been expressed by competent 
men as to the feasibility of such an undertaking, and 
without proper materials, this work was very suc- 
cessfully accomplished. When the great depth and 
strong current which is met with in those places, 
and the inexperience of the men employed on the 
work are remembered, great praise is due to the 
officers who superintended the placing of those huge 
submarine mines in position. Suda Bay (Candia) 
and Soulina were soon afterwards similarly guarded. 
This completes the whole of the torpedo defence 
carried out by the Turks, Though little was done, 
that little was of great service to them. 

It is impossible to find out to what extent sub- 
marine mines were used by the Russians for the 
defence of their harbours, &c., but from all that can 
be gathered a great quantity of these mines were 
used by them. ‘The only species of submarine 
torpedo used by the Moscovs that has been 
recovered and examined was that of which 
several were picked up at Soulina, and which are 
similar to those used by the Germans; whether 
this was the only kind of stationary mine employed 
by the Russians for the defence of their harbours, 
&c., does not appear, but it was the kind generally 
employed on the Danube. These mines, which 
may be used either as mechanical, electro-contact, or 
purely electric ones, having been described at length 
in this journal, must also be well known to all 
torpedoists, and therefore need no description 
here. 

The single instance that occurred during the late 
war of a vessel being sunk by means of a stationary 
mine, notwithstanding the numbers that were known 
to have been placed in the Danube, and over which 
several Turkish vessels must at times have passed, was 
that of the gunboat Suna, which occurred at the 
attack on Soulina by the Russians in October, 1877. 
Early in the morning of the attack a loftcha (river 
boat) was captured by the Turkish guard boats, in 
which two Russian torpedoes, with their anchors, &c., 
were found ; this fact should have acted as a warn- 
ing to the Turks, that mines had been placed in the 
river between them and the Russian flotilla. How- 
ever, disregarding the warning, which the enemy by 
their stupidity had given them, the Turkish pacha 
ordered the Suna (an old wooden gunboat carrying 
six guns of small calibre), and an armed tug-boat 
named the Kartal, to proceed up the river and re- 
connoitre the enemy's position, &c. These orders 
were at once carried out, the two small vessels pass- 
ing round a bend of the river, some 2} miles from 
whine the Turkish squadron lay, about 8 a.m.; five 
minutes afterwards an explosion was observed to 
take place, and almost at the same instant the un- 
fortunate gunboat was seen to go down head fore. 
most, her masts only remaining above water; the 
Kartal, which was some distance ahead of the Suna, 
on observing the accident, at once turned back to 
the assistance of the crew of the unfortunate gun- 
boat, the work of picking up the survivors of the 
accident being carried out under a heavy fire from 
the enemy. ‘The tug-boat returned :afely to Soulina 
with some fifteen officers and men whom she had 
been the means of saving. The escape of the 
Kartal from sharing the fate of the Suna was due to 
her drawing only some 6 ft. of water, whilst the 
gunboat drew nearly 9ft. Some five or six tor- 

does were subsequently picked up by the Turks 
in the same part of the river that the tug-boat had 
safely traversed. The gunboat struck the mine 
which sank her, on her port bow, the tremendous 
shock of the explosion carrying her away foremast, 
killing and wounding several of the officers and men 
who were on her upper deck, and dismounting two 


guns; the port side of the bow was completely 
stove in. 

This completes the whole of the torpedo opera- 
tions, offensive and defensive, that were attempted 
during the war, both by the Turks and the Russiana, 
as far as can be ascertained by one who has served 
in the Imperial Ottoman Navy. 

We wil now examine and endeavour to point out 
what torpedoists may learn from these operations. 

From the Turks, torpedoists have fouat that 
without electric lights, steamboats, booms, nets, 
&c., a boat torpedo attack may be foiled, provided 
a careful look-out be kept by the defenders, and all 
in readiness on board their ships, and the least 
bungling on the part of the attacking party. 

The Russians were known to have been prepared 
extensively with all kinds of torpedoes, including 
the Whitehead, and from the fact of her having a 
special school for the training of officers and men in 
the practice of torpedo warfare, great things were 
hoped of them by all torpedoists, and many 
knotty points, which only actual practice in war can 
unravel, were expected to be for ever settled; this 
was more especially in the case of the Whitehead. 
That Russian torpedoists have miserably failed in 
the late war can never be disputed. With every 
chance given to them of destroying numbers of 
Turkish vessels in six out of eight attempts, they 
failed, To account for such a large proportion of 
failures, is however very simple, the explanation 
lying in the fact that all their attacks were badly 
organised, none of them being simultaneous and 
combined ; this is proved by the fact that in most 
of their attacks, only one or at the most two 
boats of the attacking flotilla succeeding in getting 
at all close to the ship destined for destruction, and 
that in only two cases was a torpedo exploded under 
aship’s bottom. In their boat attacks the Russians 
used various kinds of torpedoes, among them being 
the towing torpede, the mechanical contact electro 
outrigger, the electro outrigger, and the Whitehead, 

The first named turned out to be a complete 
failure in the hands of Russian torpedoists. ‘That 
this will be no surprise to most of those who have 
cogs studied the art of torpedo warfare is pro- 

able, for in daylight and unaffected by the excite- 
ment which such an enterprise must cause, a success- 
ful hit is rarely made with it, even by experienced 
men. ‘The ‘mechanical contact electro outrigger 
pole torpedo” seems to offer too many chances of 
a premature explosion, just as it is on the point of 
fulfilling its mission of destruction, by striking some 
hard foreign substance (such as a boom placed round 
a vessel as a barrier, &c.), and also being in that 
particular more dangerous to friend than to foe, for 
it ever to be of any real practical use. 

The destruction of the Duba Saife was effected by 
means of the “electro outrigger pole torpedo,” which 
was the kind principally used by the Russians in 
their boat attacks. ‘This description of mine, when 
fitted to a pole swinging broadside from the bow of 
a boat, appears the only kind at all adapted for 
this sort of work. 

The Whitehead torpedo was, on the only known 
occasion of its being used, unsuccessful in destroy- 
ing either of the Turkish ships, and owing to the 
carelessness or ignorance of those in charge, two 
were allowed to fall into the hands of the Turks, 
It would, of course, be absurd to condemn any in- 
vention that has only twice been tried, merely be- 
cause on both occasions it has failed. But it goes 
to prove that, even with such a perfectly constructed 
weapon as the Whitehead undoubtedly is, and 
where the firing arrangements have been so care- 
fully tested, a large proportion of failures will be 
experienced in making such attacks. The practice 
in peace-time with these weapons, though seemingly 
very good, is, it must be remembered, always carried 
onin daylight and otherwise under the most favour- 
able circumstances, which as a rule in war-time 
would certainly not be met with, and, therefore, 
ought not to be thought too highly of. The diffi- 
culties in the way of a successful night attack with 
Whiteheads fired from a boat are numerous, The 
darkness and consequently the uncertainty of the 
exact position of the enemy’s vessel, and (what will 
probably always be a great cause of failure) the 
state of excitement of those in whose hands the 
directing and launching of the weapon is placed, 
being the most important ones ; even with only these 
two conditions, that such an enterprise will often 
end in a failure, should cause no surprise. ‘These in 
a more or less degree would materially interfere 
with the success of a similar attack when made from 
a ship at night. 














Nothing was attempted by either side during the 
late war in the matter of clearing an enemy’s harbour 
of submarine mines, so that, whether it is possible to 
do so in these days of electric light, &c., is still an un- 
settled question. The war has shown that in making 
a boat torpedo attack (with the pole torpedo) on a ship 
at anchor, the only way toinsure a chance of success 
is for all the boats composing the attacking flotilla 
(which should not eouler ine than four) to charge 
simultaneously on the enemy’s vessel. Thus in the 
case of four boats, one should be told off to attack 
on each} bow and quarter, and notwithstanding 
the torrent of shot and shell that would be poured 
on them, they must continue on their course as long 
as they are above water, the officers remembering 
that in most cases one torpedo would be sufficient 
to sink the ship, and should all but one of the boats 
be disabled, that one would be sufficient to carry out 
successfully the object of the enterprise. It was in 
this particular that the Russians so often failed, for 
as soon as the enemy commenced firing, all the boats 
that were able at once beat a retreat. Of ccurse 
such an attack must always more or less partake of 
the nature of a forlorn hope, an additional reason 
for supposing that if ordinary precautions are taken 
to defend the ship attacked, in nine cases out of 
ten the torpedo attack will result in a failure. To 
lessen the chance of loss of iife in such an under- 
taking, the crews of the boats should be provided 
with really good lifebelts, for there seems less 
| of the men being hit than of the boats being 
sunk, 

It was proved undoubtedly during the Turco- 
Russian war, that the moral effect of all torpedoes, 
aay the Whitehead, had more to do with their 
effectiveness than the actual weapons themselves, 
By a few judicious lines in the principal daily apers, 
harbours may be cheaply and safely defended. Dhat 
such was the case during the late war will be readily 
believed when the following cases are quoted : 

Hobart Pacha, in the Assari Tefock, chased a 
Russian steamer to within half a mile of the entrance 
to the harbour of Sebastopol without any accident, 
though torpedoes were (by the papers) known to 
be laid a mile or more outside the harbour. When 
the Russian flotilla came down from Toultcha to 
attack Soulina, a distance of some 50 miles, the 
whole of the way was most carefully dragged by 
steam launches in advance of the flotilla. 

Manthorp Bey, in the Fetih Bulend, steamed 
into and round the harbour of Anapa, though 
torpedoes were known (by the papers) to have been 
laid there. In the papers it was stated that no 
Russian captain could be found to take the Popoffkas 
from Odessa to Soulina on account of their unsea- 
worthiness; this could not for one moment be be- 
lieved ; the real reason for their not assisting in the 
attack on that place was that numerous mines were 
supposed to have been placed some distance outside 
the entrance to the harbour. This moral effect of 
infernal machines must and will always play a very 
important part in the naval warfare of the future, it 
at times producing a regular “torpedo scare,” 
amounting almost to a panic. 

To show how uncertain the action of torpedoes 
(submarine mines) is, which may be due either to 
the ignorance and carelessness of those who have 
the fitting and placing of them, or to bad qualities 
inherent in the weapon itself, the following incident 
may be given: 

In September, 1877, Manthorp Bey obtained 
leave from Hobart Pacha (who was at that time in 
command at Soulina) to reconnoitre the banks of 
the Danube, and examine the barrier, which had 
some weeks before been placed by the Russians at 
a point some 45 miles from Soulina and five miles 
from Toultcha (which town was at that time 
in the hands of the Russians), The vessel 
chosen by the English Bey was the Hifsirakman, 
° twin screw turret vessel) commanded by Hassan 

ey, drawing at the time some 9 ft. of water. Just 
before reaching the barrier, some Cossacks were ob- 
served on the north bank, and several shots were 
exchanged with them, On reaching it, the monitor 
was anchored, and bearings, soundings, &c., were 
taken to fix the position of the barrier. This work 
beingsuccessfully performed, theanchor was weighed, 
but owing to a bank of mud having formed near the 
south bank just below the barrier, the Hifsirakman 
ran on shore and remained there some hours. When 
she was at last got off, it was found too late 
to attempt reaching Soulina in daylight, so the 
monitor was anchored for the night some 25 miles 
from there, a oe place early the next 
morning. Manthorp Bey and the writer (who had ac- 
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companied him) were very much surprised at not 
finding any earthworks, &c., thrown up to defend 
the barrier. Neither, apparently, had torpedoes 
been placed in the river below the 45th mile, 
This latter conjecture, however, proved to be 
a great mistake, for from the statement of some 
Russian officers, after the armistice was signed, it 
appears that several mines had been placed just 


below the barrier, and also at other points in the|- 


river nearer Soulina, and not only had the Hifsirak- 
man passed safely over them, but for some minutes 
had stopped over a row of them, a Cossack sergeant, 
doing all he knew to explode them, until a volley 
from the Turkish marines drove him off. 

Hobart Pacha’s plan for the protection of men-of- 
war, when at anchor, from a boat torpedo attack was 
as follows: Boats were anchored off the ship, and 
connected one to the other by means of hawsers; 
the number of boats regulating the distance at which 
this barrier might be formed; inside and outside 
the barrier, boats rowing or steaming guard were 
continually moving about. 

Should a man-of-war ever find it necessary to 
anchor at night near an enemy’s port, then the 
above idea seems a very good one for preventing a 
surprise, and eoupled with all being in readiness on 
board for pouring a torrent of shot and shell down 
on any boats that might get through, no boat at- 
tack using the towing or pole torpedo ought ever 
to be successful. 

The vexed question as to what is the best plan of 
protecting vessels from the Whitehead attack seems 
as far off as ever from being settled in a practical 
manner, and no light has been thrown on the sub- 
ject from the experience of the late war. 

Submarine mines with circuit closers, when care- 
fully placed by experienced men, act as a powerful 
auxiliary to the Navy; for in a harbour properly 
defended by them, one vessel, and a few good steam 
launches, is all that is required to guard it, thus 
allowing a larger proportion of the Navy to be em- 

loyed on other more important and useful duties, 
This power of the torpedo was demonstrated during 
the late war by the Russians leaving their principal 
Black Sea ports at times without anything in the 
shape of a man-of-war to assist in its defence, 
trusting entirely to the moral effect of torpedoes. 

We hope that the information contained, in the pre- 
sent article may be found to be of some practical 
value to thoge who are interested in the future of 
torpedo warfare. 








THE EMPRESS’S BRIDGE. 

Tue new railway bridge over the Sutlej carries the 
Indus Valley Railway which connects Mooltan and the 
Upper Punjab lines with the sea at Kurrachee. The 
crossing is near the town of Bahawalpur, 60 miles by rail 
from Mooltan, and about the same distance by river 
above the confluence of the Sutlej and Chenab. The line 
is a great military necessity, affording as it does a second 
access to Upper India, and will also it is believed have a 
considerable commercial value for grain traffic. The 
Sutlej is the most dangerous river of the Punjab series, 
both from the depth to which it scours, and the treache- 
rous way in which its channels shift, the stream varying 
in flood from one to even five and six miles in width, and 
in the cold weather from one-quarter to three-quarters 
of a mile. 

Careful investigation determined the Government of 
India on a bridge with piers of 100 ft. in depth and four- 
fifths of a mile in length, divided into sixteen spans of 
250 ft. clear, which were not only the most economical for 
foundations of so expensive a character, but were calcu- 
lated to block the river as little as possible, unless spans 
of a very unusual size had been adopted. Each pier is 
founded on three wells of 19 ft. diameter, and 103} ft. 
deep, including the kerb below low water. Details of 
these important structures will shortly form the subject 
of a communication to the Institution of Civil Engineers. 

Each pier is 42 ft. long, 14 ft. wide, and about 30 ft. 
high from low water. The average rise of river being 
10 ft., and the maximum 12 ft., there is a minimum 
headway in flood of 18 ft. The abutment piers and the 
even numbers of piers counting from either abutment, 
carry fixed ends of girders, and are, therefore, higher 
than the odd numbers, which have 14 in. less masonry 
to allow the depth required: by the expansion roller gear. 
The rails are laid to the Indian (5 ft. 6 in.) broad gauge, 
and the bridge is floored throughout, so as to be available 
for the transport of siege guns or other military stores, 
even if the railway itself were not available for this 


Be. 
“the general character of the girder is in accordance 
with the views of Mr. Molesworth, the consulting 
engineer to the Government of India, worked out by 
Mr. Rendel, the consulting engineer to the Secretary 
of State for Indian State Railways, who also super- 


The result obtained in the erection of the last span 
across the deep channel, in which 400 tons of iron- 
work were erected, [the lower chords rivetted, and the 
whole secured by bolts beyond the possibility of losing 
the girder (in case of failure of the stage) in 45 working 
hours, is almost on a par with American practice, and 
goes far to modify the arguments against rivetted joints, 
a on the length of time required to erect and secure 
them. 

Figs. 1 to 22 of the two-page plate published in our 
issue of December 6, show an elevation of the main 
girder and details of the joints in booms and bracing 
(Figs 31 to 36); Fig. 23 of the same plate shows a plan 
of one span with horizontal bracing ; and Figs. 24 to 30 
are sections through end and centre of a span, details of 
roadway, &c., Figs. 37 to 44 show details of rollers ; 
Figs. 45 to 52 on page 487 of the current number show 
end elevation of bridge and details for the same, also a 
diagram (Fig. 51) of the strains in tons upon the different 
members of each main girder when fully loaded with a 
total line and dead weight of 710 tons distributed. The 
perspective view on page 486 shows three spans of the 
completed structure, Each main girder is 260 ft. long, 
26 ft. 3in. deep, and 3 ft. extreme width, and forms a box 
girder with the side webs formed of a double system of 
ties inclined symmetrically towards the centre and crossed 
by vertical struts placed 12 ft, 10 in. apart. The end 
pillars of the main girders are formed of vertical 
boxes 2 ft. square, securely attached to top and bottom 
booms. The main girders are placed 18 ft. apart to 
centres, and the roadway is carried by cross girders 
12 ft. 10 in. apart, resting on the top inside angle iron 
of the lower boom, and also rivetted at their ends 
to the vertical struts. Longitudinal box runners 
12 ft. 10 in. long are placed under each rail and rivetted 
at their ends to the cross girders, this framework ersving 
to carry the flooring composed of buckled plates for 
bearing an asphalte covering, which is made flush with 
the top of the rails, so that the bridge may be used for 
the transport of war materials as previously mentioned. 
In order to stiffen the upper members of the bridge the 
main girders are connected at the top by cross girders 
sufficiently high to clear tho traffic, and braced with 
1} in. wrought-iron tie-rods with screw adjustments ; this 
a rangement has secured great lateral stiffness, as way 
be seen by the small side deflection caused by moving 
traffic in the official testing of the bridge. 

Both ends of the main girders are mounted upon cast- 
iron rocking pieces resting on steel knuckles, to allow of 
deflection in the bridge. At one end the steel knuckle 
is supported on a fixed cast-iron plate resting on the 
pier, and at the other end on a plate which rolls on eight 
6 in. turned steel pier rollers ina frame. The specifica- 
tion stipulated that each span must be erected complete 
(except rivetting) in the works of the bridge builder, 
and that the first span was to be completely rivetted, 
and then tested as follows: 

The span to be first loaded with 70 tons evenly dis- 
tributed, to represent the weight of the ballast and per- 
manent way before the wedges were struck. After the 
bridge took its bearings, the span was to be further 
loaded with weights not exceeding 400 tons. 








The wrought-iron was specified to be of a quality 
which would stand the following tests : 
Tensile Strain | Percen of 
per Square Inch.| Contraction. 
tons per cent. 
Rod and bar iron 24 30 
Angle iron 22 15 
Plates ... ooo 21 10 








The specification provides for all butts to be planed, 
and for all holes not rivetted in England to be drilled. 
Owing to the urgency of the work it was decided to di- 
vide the contract, and the tenders of Messrs. Head, 
Wrightson, and Co. of Stockton-on-Tees, and of Messrs, 
Westwood, Baillie, and Co., of London, were accepted, 
each for eight complete spans. Messrs. Head, Wrightson, 
and Co. constructed for this contract a very large travel- 
ling crane, spanning 70 ft., so that two sets of girders 
could be erected at the same time; this was supported 
upon wrought-iron girders, 30 ft. high, upon strong cast- 
iron stanchions. The moving traveller is worked by 
steam, and can lift up to 20 tons. The gauntries were 300 ft. 
long over all. With this efficient means of moving the 
heavy parts of the bridge, rapid progress was made, and 
the various spans erected and taken down again with 
great celerity. To further hasten the work, Messrs. 
Head, Wrightson, and Co. experimented upon, and finally 
introduced, the Siemens electric lighting apparatus with 
iderable , enabling the workmen to continue 
their work up to late hours of the night during the 
winter of 1876. The plates of the Stockton girders were 
made by the Bowesfield Iron Company. The largest plates 
were the webs of the end fascias, which were in one 
piece, 16 ft. 2 in. by 4ft. by $in., and not rivetted in the 
centre. 
The sections of booms sent out were 25 ft. 10 in. long, 
the pillars 26 ft. 3 in. and the ties 32 ft. The com- 
lete structure was tested with a train of three engines 








intended the construction of the bridge in England. 





in steam and wagons loaded to complete the maximum 





weight for which the bridge was designed, and showed a 
gross deflection in no case less than 1} in. nor more than 
ljin. The serawreny set varied from 4, in. to 4 in. 
The greatest horizontal oscillation of the lower booms at 
centre of span was $in., when the test train was run 
over at 30 miles an hour. 

There was considerable difficulty in getting the iron- 
work delivered fast enough at site of bridge owing to the 
limited capacity of the Indus flotilla. Ultimately seven 
spans were disembarked at Kurrachee and brought up 
the river, but even this amount could not have been done 
in one season, had not the completion of the Indus Valley 
railway to Sukkur reduced the river carriage by half its 
length. Seven spans disembarked at Calcutta were carried, 
in round numbers, 1500 miles by rail, and two spans from 
Bombay 1800 miles by rail to the yard at Adamwahan. 
The adoption at a considerable expense of these various 
routes, and the en displayed by the contractors and 
the State Railway Stores D ent under General 
Hyde, R.E., resulted in all the girders being delivered 
at the bridge site between September, 1877, and May, 
1878, in which latter month the erection was also com- 
pleted, a few weeks before the commencement of the 
flood season, which precludes any work being carried on 
in the river bed between June and October. No higher 
tribute can be paid to the accuracy of the workmanship 
in England than the simple statement that the wedges 
were struck from under the girders as a rule within three 
weeks of the materials arriving on the ground, and in the 
case of the last span within a week from receipt of the 
last train load. 

Details of arrangements for sorting and erecting will 
be laid before the Institution of Civil Engineers, but 
it may be stated here that in thirteen spans the stages were 
carried by sand embankments in the river-bed, the three 
remaining spans having depths of from 10 ft. to 56 ft. of 
water were piled, the piles in two spans vary from 60 ft. 
to 72 ft.in length. The staging, of which seven sets 
were made, had four rows of posts, the two inner rows 
carrying the main girders, and the outer rows the rails 
for the Wellington cranes, of which four of 86 ft. span 
were used. Each stage averaged roughly speaking 
9000 cubic feet of timber, and was shifted from span to 
span in from eight to ten days, including all dismantling 
and re-erection. 

The same stagings were used on top of the pile 
stagings, which were completed in the form of double 
temporary bridges to the same level as the sand embank- 
ments in thedry spans. Owing to an unusual season, in 
which several unexpected floods occurred, the pile stages 
gave great anxiety, as did also the outer sand embank- 
ments which were threatened more than once. 

Fortunately no mishap occurred to the ironwork, and 
as a matter of fact, including all loss and damage, 
scarcely two tons of girderwork had to be made up in 
India, in substitution of any of the 6500 tons despatched 
from England. The whole work occupied a period of 
four working seasons, three of which were devoted to 
sinking the wells and the last to the erection of the iron- 
work. Colonel F. W. Peile was engineer-in-chief for the 
first season and for part of the second, and Mr. Middleton 
Rayne acted in a similar capacity during the remainder 
of the time. The executive engineer in charge was 
Mr. J. Colquhon Graham during the first season, but he 
was obliged to leave from ill-health. During the second 
season Mr. W. J. Galway was in charge, and was then 
promoted ; he was succeeded by Mr. J. R. Bell, who com- 
pleted the work. Mr. H. Monk acted as subdivisional 
engineer for the well-sinking for most of the time, but 
was obliged to leave through ill-health. Finally Mr. B, 
Baxter carried out the river protection works, a very im- 
portant part of the undertaking. 

The bridge was opened officially on June 7, 1878, by 
Sir Andrew Clarke, R.E., the Public Works Minister ; 
Colonel Peile, Director ; Mr. Myddleton Rayne, Engineer- 
in-Chief, and a large number of the leading Indian 
authorities ; at the opening ceremony due praise was 
awarded by Sir Andrew to Mr, J. R. and his staff, 
who erected the ironwork. Mr. Bell and his predecessors 
Messrs, J. O. Graham, H. Monk, and W. J. Galwa 
were also complimented on the still more arduous pars: 4 
of the foundations. 

One of the most gratifying occurences to those who 
have taken part in the carrying out of this important 
work was the arrival of a special telegram on the opening 
day from Her Majesty the Queen, congratulating the 
Government of India on the completion of so grand a 
work, and signifying her wish that the bridge should be 
named “ The Empress’s.” 





AvusTRIAN Steam NavigatTion.—At the commencement 
of November the Austrian Lloyds opened direct communi- 
cation with two Indian ports, Calcutta and Colombo. The 


voyage is direct from Trieste to India without break of bulk. 


ENGLIsH ENTERPRISE IN THE UNITED Statzs.—The 
works of the Southern States Coal, Iron, and Land Company 
(Limited) at South ae Tennessee, are making satis- 





factory progress. verything is bei to secure 
the best results in the quality of the pig iron produced. 
The ores to be used will luce an ex t 8 neutral 
grade, and it is pro to break each pig in in order 

upon very 





that customers may feel that they can 
careful grading. 


fDec, 20, 1878. 
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HAJNIS’S ROTARY PISTON MOTOR. 
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THE RAVEL ENGINE AT THE PARIS a conference at the Trocadéroin August last. In this 


per I find the followin; passages (on 387) re- 
EXHIBITION. a to the Moteur Ravel, which is described thus: ‘‘ In 
To THE Eprror oF ENGINEERING. this system, which is called by the inventor moteur a centre 


Str,—In your contem , the Révue Industrielle | de gravité variable, the ive force of a detonating 
of September 18th, a r by Mr. Armengand, Jun., ‘‘On | mixture is employed to raise a heavy piston moving in a 
Gas Engines,”’ is mir} = ed, this paper having been read at | cylinder. Thecylinder is fitted with two pivots, which 
































rest in bearings, these Fonte forming in their continuation 
the driving spindle of theengine. A ‘ detonating chamber,’ 
either attached to the ends of the cylinder or independent, 
receives the explosive mixture, which — ignited by 
contact with a gas flame drives the piston to the upper end 
of the cylinder. The weight of the raised piston acting at 
the extremity of the cylinder, as on the arm of a lever, 
turns the cylinder around the pivots like a pendulum. As, 
however, the cylinder arrives at its lowermost position a 
new explosion raises again the heavy piston to the upper 
end. cylinder receives thus another impetus, and 
attains a rotary motion of which the velocity is regulated 
by the resisting forces opposed to the rotation of the engine. 
The trials made with the first engine constructed according 





to this principle are not sufficient to judge definitely of its 
merits. Yet, from atheoretical point of view, there is no 
reason why this engine should not be equally, or even more 
economi thewthees reviously described (viz., Hugon’s, 
Otto’s, and Bisschof’s), use the explosive force, acting 
on a free piston with rapid motion, is utilised in accord- 
ance with the mye pg set down by theory for an econo- 
mical utilisation of the developed head.’’ 

Now, the principle of this engine is by no means new. 
Three years ago (in November, 1875) I imagined the 
same arrangement, and in the beginning of the year 
1876 I communicated my idea to Messrs. H. 8. Cropper 
and Co. (then of Hockley Mills, now of Minerva Works, 
Nottingham). As will be seen from the description 
further on, the principle is just the same and even the 
ae was originally identical with that of Mr. 

vel. 

My ‘“‘ rotary piston motor,’ as I call it, can be driven 
by steam, compressed or hot air, or, . 4 preference, by 
the explosion of gases. In a letter to Messrs. Cropper, 
of April 20, 1876, I described the advantages of a gas 
engine of this kind in the following words : 

**In Langen’s engine also a heavy piston is blown u 
by an explosion, and then in descending gives (by rac 
and pinion) motion to the flywheel shaft in a very noisy 
and ——- manner. Now, in my motor, Fig.1, a weight 
is similarly raised, but, instead of falling back in a straight 
line, it is caused to go down in a circular path, giving 
thus directly to a shaft a rotary motion. At the same 
time the explosion is divided, that is to say, only small 
quantities of gas are exploded simultaneously, these small 
explosions occurring in short intervals. Thus tho noise 
is materially lessened, &c.’’ 

At the same time I sent to Messrs. Cro drawings 
of a small steam engine of this kind as as of a gas 
engine, but contrary to my advice, Messrs. Cropper pre- 
ferred the steam engine for trials. Moreover, Messrs. 
Cropper were then rebuilding their premises, and they 
therefore were not able to give to the trials that un- 
divided attention, which they perhaps should have de- 
served. From this and other causes the matter was 
dropped, and I resolved to make trials myself, which, 
however, I deferred until other more urgent business 
matters sheuld be finished. 

As I have confided my idea ad to Messrs. Cropper, 
whose respectability leaves no doubt that they did not 
communicate it to others, I am assured that M. Ravel has 
made his invention independently. But, as a matter of 
course, I should like to see my priority acknowledged by 
the engineering public. 

Referring now to the annexed sketches I shall proceed 
to describe shortly the principle of the motor. Figs. 2 and 
sous > Soe engine as proposed by me in March, 
1876 (and which has been somewhat improved since). It 
consists of a system of three pairs of cylinders, butas they 
are all alike, we need consider only one of these systems. 
It is formed by two cylinders oo. in which the pistons 
BB are moving. These pistons carry at their ends heavy 
weights (A A) of a trapezoidal form, and are connected by 
the bands a a in such a manner as to form one rigid 
system. As has been already mentioned, the three systems 





are alike and form the arms ofa large pulley O, whose axis 


492 


ENGINEERING. 





[Duc. 20, 1878. 





oe carried by the . ings Lj Ti hast oo wy be 
the u piston is shown in its hi position, to whi 
it fy dered by the steam entering at E and e, simul- 
taneously drawing up the lower piston which expels the 
exhaust steam through e, S. It is not necessary to explain 
further how the pulley O is set into motion by the raised 
loaded pi viz., by constantly displacing the centre of 

. It is evident, moreover, that the 
engine bu steam automatically in revolving 
(without further moving parts), and that combination 
of three (or more) systems of pairs of cylinders insures a 
more steady motion, whereas in gas engines the same 
means the noise is materially lessened, as the explo- 
sions ing at long in are rep) by a great 
number of s: explosions in rapid succession.* The rim 
of the pulley O receives the driving belt directly. _ 

It would take too much of the valuable space in En- 
GINEERING if I should describe the improvements in de- 
tail, the mode of exploding the mixture in the gas engine, 
&c. I only refer to Figs. 4 and 5, where the original idea 
is re ted. This arrangement even more resembles 
Mr. Ravel’s engine, but I abandoned it at the first outset, 
b the circumferential friction would be excessive. 

Now, I think that there can be no doubt as to the identity 
of my “rotary piston motor,” and M. Ravel’s ‘“ moteur 
& centre de gravité variable,” and as to the priority of 
mine. Moreover, I consider it an improvement that I have 
divided each cylinder into two and brought the entrance 
and exhaust of or steam to a central position, as well 
as that I attach separate weights to the pistons. But 
apart of all matters of detail I consider my claim to priority 
a just one. 

if ou or some bal fo readers could give me the address 
of M. Ravel I should be much obliged to you, as it would 
= me much pleasure to discuss the matter with Mr. 

vel personally. Perhaps the engine itself will be published 
in your valuable paper. 

[palogiaing for having so much trespassed upon your 
valuable time and space, 

am, Sir, your humble servant, 
L. Hasnis. 


pistons, 
gravity of the 
: y Si tri 





Prague, October 6, 1878. 

P.S.—As a matter of course the same principle can be 

plied to pumps or compressors, and I adjoin a sketch, 

igs. 6 to 9, showing a wheel of a water cart, which is 
simultaneously a pump of the kind referred to. The water 
is expelled through a nozzle of suitable form and waters 
the street to some eight yards on each side of the cart, 
pnp wheel is rotating in consequence of the motion 

the ° 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 
. & moderate attendance on ’Change, at Middlesbrough, and 
very little business was done. Makers quoted No. 3 
Cleveland pig 35s. per ton, and merchants offered the same 
quality at 34s. 9d. per ton. Messrs. Connal and Co., the 
storekeepers, at Middlesbrough, reported that their stock 
of Cleveland pig iron was 64,900 tons, and that they were 
receiving from 100 to 200 tons per day. Their f.o.b. 
warrants are quoted nominally at 36s. per ton net for No. 3, 
but in some cases they are changing hands at a lower 
figure. The G w stock of Messrs. Connal stands at 
199,353 tons. Makers of pig iron complain of the slow de- 
mand. There is still keen competition between the Cleve- 
land district and the Scotch pig makers. It is freel, 
asserted and believed here, that although the Clevelan 
ironmasters are now eyes of iron at 35s., they have 
bought their raw materials at so low a figure that they will 
be able to undersell their friends on the Clyde. 

The Finished Iron Trade.—There is nothiug new to 
report in the finished iron trade. Mills are working 
ey owing to the want of specifications. On Teesside, 
and indeed throughout the North of England, there is a 
large number of men out of rope mer In all the towns 
committees are being formed to relieve the distress amongst 
the poor people. 

Engineering and Shipbuilding.—In these branches of 
industry on the northern rivers there is less activity, anda 
great many men are out of work who are usually employed 
iat the shipyards. Tho severe has very much 
nterfered with industrial operations. 

The Wages of Ironworkers.—After considerable delay 
arrangements have at last been made for the holding of the 
Court of Arbitration for the settlement of the wages 
question in the North of land iron . The court 
will be held at Darlin; on Friday. Mr. Shaw Le Fevre, 
M.P., is umpire, and Messrs. Edward Williams and Lloyd 
Jones are the arbitrators. 


_ Cleveland Institution of Engineers.—The second meet- 
ing of the session 1878-79 was held in the hall of the 
Literary and a Society, Middlesbrough-on-Tees, 
on the evening of Monday, December 16, Mr. John Giers, 
President, in the chair. After the usual preliminary busi- 
ness, the pa) on “* Mackay and Macgeorge’s H ulic 
Rivetting Machine ’’ was discussed, Mr. James Nelson, of 
oy eet ns hee Mr. Willans, of Middlesbrough, 
Mr. J. L— , of ham, and Mr. Tweddell, of London, 








Mr. J. Head then introduced four resolu- 
tions ing on the causes of the present great depression 
of trade, commenting upon them seriatim. On the motion 
= re in the Proceedings at th hi - fi 
rinted i ey might come up fo 
at the next meeting. Mr. James Hall, bensegh 
surveyor of eee See y pues 
paper on * Road s,” g wing an speci- 
mens. The proceed then terminated. 
number of in one revolution of the 





s cel 
engine is equal to the number of cylinders. 





SIXTEEN-WHEELED GUN TRUCK. 

We publish this week a two-page plate illustrating a 
special class of rolling stock for the transport of ordnance, 
and in use upon the Pennsylvania Railroad. It is a plat- 
form wagon 31 ft. 10 in. long, and 9 ft. wide over all. It 
is built up with two outside frames 17 in. deep and 6 in. 
wide, reduced in depth near the ends, and of the inner 
timbers, see Figs. 1, 2, and 17. There are six of these 
inner timbers, four of them arranged in two groups 6 in. 
by 5in., and two outer ones 4in. by Gin. These all run 
the whole length of the wagon, and are secured to the end 
beams. This framing is strengthened at three inter- 
mediate points by transverse timbers, in the middle by a 
beam 8 in. by 10 in., and over each truck by two timbers 
5in. by 10in. placed 8 in. apart. At the latter places the 
frame is further strengthened by iron bracing shown in 
Fig. 19. Two truss rods run through the whole length 
of the frame, from the beams at each end over the outer 
cross timbers, and strained under the cross framing in 
the middle. The framing is laid over with 3in. close 
planking, Fig. 17, and on top of this are two side strips 
6in. by 6in., and two centre blocks Gin. by 12in. The 
wagon is carried on two trucks of eight wheels each. 
These trucks are illustrated by Figs. 8 to 13 and Fig. 20. 
It will be seen from these figures that each truck is made up 
of two four-wheeled trucks, each bearing on the end of a 
compensating frame which centres on the wagon frame. 
The compensating frame consists of two side plates, Figs. 
8, 9, and 10, placed 3 ft. 8 in. apart, with two end hori- 
zontal plates and a central one bolted to it. The other 
points of con- struction in the wagon are clearly shown 
in the various details. 


RAILWAY WORK IN JAPAN. 

At the meeting on Tuesday, the 10th of December, at 
the Institution of Civil Engineers, Mr. Bateman, President, 
in the chair, a paper was read on ‘‘ Railway Work in Japan,”’ 
by Mr. W. Furniss Potter, M. Inst. CE. 

The author stated that there were at present 66} miles of 
railways in Japan, 142} miles laid out, with working plans, 
sections, and estimates completed, and 455 miles projected, 
the general route only having been examined and decided 
upon. The earthworks of the existing lines had been made 
for a double way, and the bridges fora single way. The 
permanent way was of double-headed 60Ib. rails on the 
Yeddo- Yokohama and Kobe-Osaka'lines ; but on the Osaka- 
Kioto line, 60 Ib. flat-bottomed rails on cross sleepers were 
used. The superstructure of thesmaller bridges was originally 
of timber, but had been renewed with iron. The larger 
bridges were all of the Warren girder type, and as a rule 
of 100 ft. spans. The foundations were on brick wells 
12 ft. in diameter, and on an av about 60 ft. deep. 
Native examples of engineering were chiefly remarkable for 
their temporary character. The usual foundation for the 
largest a was only a few stones on the surface of 
the ground. The natives were ~—7 clever in making 
artesian borings for water, and a detailed descriptiun of the 
modus operandi was given. The workmen were extremely 
intelligent and industrious, especially the mters, who 
were by far the most numerous and skilful. The wages of 
first-class carpenters were 1s. 8d. per day ; of blacksmiths, 
1s. 6d. ; of bricklayers and masons, 1s. 5d., and of coolies, 
1ld. Materials found in the country for construction were 
not very good, except timber, which was abundant. No 
limestone possessing hydraulic properties had been found. 
It was impossible to furnish any reliable information as to 
the cost of the works, as the Japanese officials avoided 
giving particulars on this point to the foreign staff. The 
chief engineering difficulty in Japan was the treatment of 
the watershed. The beds of the rivers were nearly all 
higher than the surrounding country, varying from a few 
feet to 40 ft., or more. In some instances the railway had 
been taken under the rivers by tunnelling, and an example 
of this was given. As a rule, however, the rivers were 
bridged over, and = ew by steep gradients and high 
embankments. The flood waters were confined in the rivers 
by huge banks which were gradually built up by the natives, 
as the beds of the river became silted up, and were fre- 
quently formidable works. The ral character of the 
country was a series of highly-cultivated and well-watered 
—, bounded by ranges of hills of the metamorphic 

ormation. Where these hills had to be crossed there 
would be some heavy works. These features were de- 
scribed in detail. The traffic on the railways already con- 
structed was considerable, and it was estimated that on 
future railways the passenger traffic alone would pay a 
dividend of 7 percent. Not much had been done in 
traffic, as the existing lines were in competition with the 
water communications. In the future development of 
railway work in ne two essential points were necessary, 
ter economy of construction, the introduction of 
English capital and enterprise. These could be obtained if 
the principle of surface lines were adopted, and the natural 
—, of the Government of foreign interference were 
al > 














NOTES FROM THE SOUTH-WEST. 
Howpert.-Gleem pervades all branches of trade at this 
port. It is true that there has been a larger quantity of 
coal shipped during the past week than usual, but there is 


be | a feeling of great uneasiness. Freights continue firm for 


most quarters, but chartering is not active. The American 
sailing ship Oregon is early to load about 2000 tons 
of for New Zealand, and the steamer Swiftsure to load 
rails for India. Of iron ore 2030 tons were received last 
week, as against 900 tons in the previous week. 





The Miners and their Wages.— tes representi 
61 collieries in South Wales and 000 aioe oy 


Merthyr on Friday, and to resist a reduction of 
wages and an increase of the hours of labour. The same 
meeting passed a resolution condemning the Government 
as the cause of the present depression in trade, and called 
for a dissolution of Parliament. 

Blaenavon.—A petition to wind-up the Blaenavon Iron 
and Steel Company (Limited) was presented on Friday by 
Messrs. Ke and Warings, the principal capitalists 
concerned in the a Oe The petition will be heard 
before Vice-Chancellor ins, January 17. 

Lighting Briton Ferry Docks.—The Great Western 
Railway Company have declined to adopt the recommenda- 
tion of a coroner’s jury, that they should light Briton 
Ferry Docks with , with a view to prevent persons 
falling into the docks at night and being drowned. 


Cardiff_—Continued depression characterised the coal 
trade of this port last week, and there ._ no proba- 
bility of its improving just at present. e@ exports were 
30,000 tons less than in the previous week. The export of 
iron was slightly larger, and trade in patent fuel showed 
some improvement. 

Batten Breakwater.—The Public Works Loan Commis- 
sioners have resolved te advance 15,0001. to the Cattewater 
Commissioners, to enable them to complete the Batten 
breakwater. 


Swansea Harbour Trust.—At the monthly meeting of 
the Swansea Harbour Trust, on Monday, it was an- 
nounced that a recent reduction of tonnage rates worked 
satisfactorily. It was ordered that a mortgage for 49001. 
on account of new works, and for other purposes, should 
receive the seal of the trust. 


The Severn Tunnel.—The two shafts on the Gloucester 
side of the Severn at the new passage, known as the Green- 
lane and the Sea-wall shafts, are now completed. Both the 
shafts have passed through the following strata, blue 
clay, peat, gravel, sand, soft and hard marl. Each shaft 
is lined with brick and made waterproof by cement. The 
brickwork was formed upon an iron kerb, which, as the 
excavation proceeded, gradually descended, so that the 
brickwork throughout was performed from the summit of 
the shafts. A heading has been commenced from the Sea- 
wall shaft to meet that from the Monmouthshire side of 
the Severn, which is over 7600 ft. in length. The other 
portions of the work are making similar satisfactory pro- 
gress. 

The New Dry Dock at Devonport.—This dock—which is 
being constructed on an entirely new principle, from the 
desi, of Colonel Paisley, R.E., Director of Works for 
the Navy—will have an extreme length of 386ft. 6in. ; 
breadth, 95ft.; coping at entrance, 94ft.; depth from 
coping to sill at the entrance, 42 ft. 1lin. ; giving a depth 
of 35ft. 2in. of water at ordinary high spring tides. The 
entrance will be closed from the sea by an iron caisson. It 
is in the construction of the sides that this dock will differ 
so materially from an ordinary dry dock. Instead of the 
sides sloping Fp! outwards as the top is reached, 
giving the w an incline towards the bottom, the altars 
or steps forming the sides will be surmounted by masonry 
arches, giying a greater breadth on the floor of the dock, 
without the hitherto indispensable increase of breadth at 
the top. By this means the travelling cranes, by working 
on the top of the arches, will be brought to bear immediately 
over the Soor of the dock, which was ——- when the 
sides sloped. This arrangement will offer greater 
facilities for shoaling vessels. The work was commenced 
in November, 1876, by Mr. J. Pethick, of Plymouth, to 
whom the contract was intrusted; and all went satisfac- 
torily until October, 1877, when, during a heavy gale, a 
cofferdam, which was then in course of construction for 
keeping back the water, was utterly demolished ; this, of 
course, caused great expense and delay. The contractor, 
however, repaired the mischief as quickly as possible, and 
the work of excavation progressed slowly, but surely, until 
October of this year, when the ridge of rock separating 
this dock from No. 4 gave way, slipped into the new excava- 
tion, destroying a tramway which ran between, and causin; 
such large fissures in the rock that it was feared the wall o 
No. 4 dock would give way. This, however, was averted 
by prompt action, and the accident, although it caused, 
like its predecessor, great inconvenience and expense, was 
met by immediate and decisive measures which probabl 
prevented further mischief, and the large masses of roc 
which fell into the new dock have now nearly been got rd 
of. Since October, the excavations have proceeded satis- 
factorily, and without any serious mishap, almost two- 
thirds of the rock which will have to be excavated having 
been removed. 








Tue THAames VALLEY DrarnaGE.—At a meeting of 
the Lower Thames Valley Main Board at Kings- 
ton, the city solicitor (Mr. T. J. Nelson) in the chair, the 
Special Drainage Committee reported that they had taken 
the necessary steps for obtaining an Act of Parliament to 
out Colonel Ha: ’s scheme. also recom- 
mended that Colonel ood, and Messrs. Bailey, Denton, 
Son, and North, and . Mansergh should receive 200 
guineas each as authors of the three schemes for Gepenng 
of the -— which appeared to offer the best cape we 0 
success. Mr. O. Waterfield, J.P., in moving the adoption 
of the rt, explained that the Board’s plan was irriga- 
tion, combined with downward filtration, and he referred 
to a Government report to show that they were in accord- 
ance with the wisest advice which it was in their power to 
procure. He said not only did they intend to lay out 100 
acres for downward filtration, but the wide area of land 





hich they proposed to take would enable them to combine 
with their any scheme for purification which might 
. The motion was 


hereafter turn out to be necessary. 
carried, 
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THE DISASSOCIATION OF ELEMENTS. 


THE impression that had somehow got abroad 
that Mr. Ne orman Lockyer had succeeded, or thought 
he had succeeded, in effecting the actual transmuta- 
tion of certain elements into others brought together 
a crowded audience to hear his paper at the Royal 
Society’s meeting last week. Stay chemists be- 
lieve it to be probable enough that the so-called ele- 
mentary bodies are only elementary in the sense that 
so far, with our present methods and appliances, no 
means have been found for decomposing them. It 
is therefore only natural that exceptional interest 
should attach to experiments on this subject con- 
ducted by the aid of methods comparatively so new 
as those of spectroscopy, and by an experimenter so 
skilled as Mr. Lockyer, and many of his audience 
were no doubt quite prepared to hear that the 
alchemist’s dream was at least turned into a reality, 
if not with gold itself, at least with other and 
kindred elements. If any expectations of this sort 
had been formed, however, they were doomed un- 
er to disappointment. Mr. Lockyer, 
whose spoken summary of his paper exceeded an 
hour and a half in length, did not make the least 
allusion to any such experiments as those to which 
we have alluded, and which we have formerly had 
occasion to mention.* The only inference is that 
his direct experiments upon the transmutation 
of elements have not been successful, for if they 
had had ever so little success they would have been 
far more conclusive as to the correctness of his theory 
than any of ook inferential evidence which he 
—— R 

Mr. Lockyer’s position appears to be this: After 
his many years’ laborious work at mapping the solar 
spectrum he still finds his results confused by the 


* See page 439 ante. 








continued coincidence of numerous lines belonging 
presumably to different elements. By taking greater 
and greater precautions as to the purity of the metals 
experimented on, he has succeeded in removing many 
of these coincidences, but others still remain in spite 
of every possible care. This can be accounted for 
on two hypotheses, either impurities remain in the 
specimens in spite of all precautions, or else the 
coincidences are not accidental at all, but the result 
of actual disassociation or transmutation. He rejects 
the former hypothesis—believing that he has really 
succeeded in obtaining absolute purity in at least 
some elements—and adopts the latter. He notices 
that the spectrum (obtained at a low temperature) 
of such a compound (for instance) as calcic chloride 
is entirely different from that of its base calcium, and 
that as the temperature is increased the spectrum 
gradually changes, and eventually shows the well- 
known lines of calcium itself, decomposition having 
actually occurred. But if the temperature be then 
further increased the spectrum does not remain 
unchanged, butalters continuously as the temperature 
rises. ‘These latter changes he believes to be due 
to the same cause as the former ones, the actual de- 
composition of the body experimented on (now simply 
calcium), and its resolution into more elementary 
forms, just as the chloride had itself been decomposed 
at the outset. Confining himself to the considera- 
tion of the four elements, calcium, lithium, iron, and 
eps (into the consideration of which the ques- 
tion of impurities was said, for what reason we did 
not gather, not to enter), he then proceeded to 
describe in some detail, and with frequent illustra- 
tion by beautiful photographs thrown upon ascreen, 
the nature of the changes occurring in their spectra 
in passing through the scale of available tempera- 
tures from the flame of a Bunsen burner to that of 
the sun or Sirius. In his paper he dwelt also upon 
some striking coincidences in the ap ce and 

isappearance in or from the spectrum of the solar 
corona of the lines of calcium and hydrogen, and 
other details of spectroscopic research which could 
hardly be made intelligible in the space at our dis- 
posal, We may just mention one detail, as one of 
the most striking, the persistent recurrence of the 
hydrogen line 4in the spectrum of indium, 
Lockyer considered that this could not be due to 
impurity because he had had a specimen of palladium 
prepared containing as much yon ye as it could 
be made to take up, and yet could not find any 
trace of hydrogen in it spectroscopically. The latter 
and larger portion of the paper was occupied alto- 
gether by this detailed description of spectro- 
scopic phenomena, but it concluded without any 
further attempt to explain them or to connect them 
directly with their assumed cause, the actual decom- 
position of elements. 

We have endeavoured to give, in this very con- 
densed form, the gist of Mr. Lockyer’s communica- 
tion to the Royal Society. It must be confessed 
that it was hard to see in the facts adduced any 
proof whatever of the actual decomposition of so- 
called elementary bodies; some concluding observa- 
tions of the author, indeed, raised a doubt whether 
he himself looked upon them as more than experi- 
mental observations bearing generally upon his po- 
sition. Certainly we must look much further for 
even the beginning of evidence for his statement 
made to the Academie des Sciences and before 

uoted by us, which has called so much attention to 
the matter: ‘J'ai mis en évidence que, indépendam- 
ment du calcium, beaucoup de corps considérés 
comme éléments sont aussi des corps composés.” 

It may be added that four of our best-known 
chemists (Professors Williamson, Roscoe, Frank- 
land, and Gladstone), who spoke after Mr. Lockyer’s 
paper, were all of opinion that he had been too 
sanguine in thinking that he had got rid of the im- 
purity difficulty, and two of them cited cases in 
which a careful analysis had undoubtedly revealed 
the existence of impurities in the 7. par perfectly 
pureelements. As an instance of the extraordinary 
sensitiveness of the spectroscope, Dr. Frankland 
mentioned a case in which a trace of copper which 
did not exceed one rn part of a grain, 
had given the copper lines quite vividly, although 
only for an instant, while four one-thousandths of 
a grain of copper had been sufficient to give the 
copper lines continuously for over six hours. The 
only physicist who spoke was Professor Stokes, 
who corrected some misunderstanding by 
Lockyer of statements of his own. He pointed out, 
in reference to the line 4 in the indium spectrum, 
that the experiment with palladium was by no 
means conclusive as regarded the possible presence 


of hydrogen as an impurity in the former metal, 
especially as the indium was considerably the more 
volatile substance of the two. 

If Mr. Lockyer brings the subject before the 
Royal Society again, as we understand he proposes 
to do, he will no doubt bring some much more 
direct proof in support of the theory advanced in his 
paper and the statements made to the Paris 
Academy through M, Dumas. 





THE PROPOSED DRAINAGE OF ROME. 
A COMMISSION of eminent engineers and others, 
appointed to recommend a system of main sewers 
for the city of Rome, and presided over by the 
well-known Marquis Raffaele Pareto, has lately pre- 
sented its report. When it is considered that, in the 
Cloaca Maxima, Rome has perhaps the oldest and 
grandest example of a main sewer, while, on the 
other hand, since remote antiquity little, if any, 
care has been taken of the , the difficulty 
of the task m be appreciated, Even at the height 
of imperial prosperity, when Rome was rebuilt, 
after the great fire kindled by Nero, builders seem 
to have merely “ straight down until some 
escape was found for the house drainage. No 
one seems to have minded where it went, whether 
it found its way to the Cloaca Maxima or elsewhere. 
After the fall of the Casars, when by war and 
pestilence the population of the eternal city was 
reduced to less than 20,000 souls, the poor wretches 
remaining seem to have been satisfied with such 
shelter as the ancient remains afforded which had 
escaped the destructive fury of the barbarians, 

** Quod non fecerunt Barbari, fecerunt Barberini.” 
As Pa Rome rose from the ruins, the feudal 
lords who pillaged the Colosseum and the Forum 
to erect massive piles in streets often not three 
yards wide, little + of sanitary considerations. 

Architects when sinking the foundations generally 
met the remains of some ancient conduit, and the 
house drainage was run therein—where to emerge 
mattered little. Smells were not noticed, much less 
were they feared. Could modern Rome be for a 
moment lifted from its subsoil, such a labyrinth of 


Mr.|choked drains and long buried refuse would come 


to light as to appal the strongest nerves, But so 
long as the rubbish remains undisturbed, no great 
harm seems to ensue, and it is a curious fact that 
the lowest and vilest parts of the city are said 
= be those least exposed to the dreaded Roman 
ever. 


A committee with such a field before it, might 


easily have been tempted to search into such a mass 
of evidence as to produce voluminous results with 
the usual accompaniment of endless appendices 
and perhaps dissentient reports. The Commission 
wisely limited itself to a few short pages with 
practical recommendations almost unanimously 
arrived at. 
One of the first subjects for consideration was 
whether the various modern systems of sewage dis- 
osal and disinfection which have excited so much 
iscussion, especially in England, should be inquired 
into. It was cane j that the waters of the ‘Tiber 
when they reached Rome are already so overcharged 
with inorganic and other impurities as to be wholly 
unfit for household purposes. That below Rome, there 
being no riverside population, a little more or less 
ollution would be of very slight consequence. 
hat in any case such additional pollution would be 
scarcely appreciable owing to the vast quantity of 
clean running water which the ancient and modern 
aqueducts bring into Rome, and which finding its 
way into the drains effectually dilutes and removes 
the sewage. The municipalities of other large cities 
will envy the wealth of waters which renders such @ 
simple solution possible, while Roman engineers may 
be congratulated on being able to avail themselves 
of so abundant a supply of the great purifier pro- 
vided by nature, without needing the costly and 
uncertain expedients resorted to elsewhere. 
Preliminary questions thus disposed of, a difficult 
task still remained. It was self-evident that the 
remnants of ancient drains could be made little if 
any use of. It was equally well understood that the 
uced finances of the city of Rome would not 
allow of any large expenditure, Then, the Seven 
Hills, as visitors soon discover, produce endless 
diversities of levels with steep declivities in all di- 


Mr. | rections, and a number of independent outfalls into 


the Tiber, through which the overflow is forced up 
when the river is swollen by floods, 
Proper embankments, with coll mains on 





each side of the river, but independent of it, were 
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accordingly recognised as indispensable. Part of the 
embankment is already in progress and will soon be 
raised toa a affording perfect security from in- 
undations. es through which the river 
water could find its way into the streets and houses 
will be, of course, hermetically closed, and the main 
outfalls conducted to a sufficient distance below the 
city. It was discussed whether a syphon tunnel 
= g under the river should connect the two col- 
ecting drains, but ultimately it was decided that each 
should remain independent; the right bank outfall 
being taken below the Porta Portese and theleft bank 
beyond the Emporium and outside the Aurelian Wall. 
Once the principle settled of two low-level collecting 
drains along the banks, it was agreed that the con- 
nexion with the existing sewers and consequent 
arrangements could be left for after consideration. 
But in order to keep sudden or heavy rainfalls under 
control, a high-level collector is recommended from 
the Villa Barberini, near Saint Peter’s, to the low- 
level outfall on the right bank; and on the left 
bank a network of high and medium level drains, 
which intercepting the rush of waters from the hills 
will converge at a point below the Palatine and 
Sublicean bridges. Any unusual excess of storm 
waters in the low-lying districts will be allowed to 
run over the streets direct to the river. 

The Cloaca Maxima will be preserved and 
utilised, but the gradual rise of the river bed during 
successive centuries has rendered its outfall too low, 
and made it the passage through which inundations 
regurgitate into the Forum and adjacent streets. It 
will, therefore, be necessary to cut off the outflow 
and run it into the new low-level collecting drain. 
Finally, it was discussed whether the transverse 
section of the main drains should be on the Paris 
model with side banks, or whether the simple ovoid 
shape adopted in London should be preferred. The 
decision was in favour of the latter, and the Com- 
mission has throughout shown a leaning for simple 
and less expensive plans, which if continued in the 
execution of the works will considerably benefit the 
municipal finances, 


THE ELECTRIC LIGHT. 

Tue first experiment of public lighting in London 
by means of electricity, commenced a short time ago 
at Billingsgate Market, has now received a very im- 
portant extension on the Thames Embankment and 
the Holborn Viaduct. Between Westminster and 
Waterloo Bridges twenty Jablochkoff candles illu- 
minate the Embankment and the river with a novel 
brilliancy, and turn the gas lamps—which perforce 
are kept burning—very yellow with their pure white 
brilliancy. The installation will be clearly under- 
stood from the annexed engraving. On the west 
side of Charing Cross Railway Bridge, upon the Em- 
bankment, and about 50 yards from the river wall, 
a wooden shed has been erected containing the 
motive power and the machine. The former is sup- 

lied with one of Messrs. Ransomes, Sims, and 

Tead’s semi-portable engines of 20 horse-power 
nominal. This engine, which is an excellent ex- 
ample of workmanship, has two 10 in. cylinders of 
13 in, stroke, and has 360 ft. of heating surface. This 
engine is provided with a very sensitive automatic 
governor, and having a lange margin of power be- 
yond what is required for driving the machines now 
installed, is extremely well adapted for its purpose. 
It will, in fact, indicate from 60 to 70 horse power, 
At present it is worked with a steam pressure of 62 Ib., 
ond at a speed of 140 revolutions. From the pulley 
on the engine a belt transmits power to an inter- 
mediate shaft mounted on a timber framing, and 
carrying besides the pulley for the engine belt, two 
others, from one of which the Gramme continuous 
current machine is driven, and from the other the 
Gramme dividing machine. For the detailed de- 
scription and illustrations of these machines we may 
refer our readers to ENGINEERING, pages 63, 125, 321 
ante, Thespeed at which the first machine is driven 
is 650 revolutions, while the dividing machine has a 
velocity of 700 revolutions. The current from this 
machine is divided into four circuits of five lights 
each, and the length of circuit is the greatest yet 
successfully reached, the furthest light being about 
700 yards from the source of power, and the total 
distance between the extreme lights is 1170 yards. 
The lamps are distributed so that there are ten be- 
tween Westminster and Charing Cross Bridges, one 
under this bridge, and nine from this point to 
Waterloo. The in the latter series are placed 
somewhat more closely together than those on the 
western side of Charing Cross Bridge. 

Circuit No. 1 supplies the four lamps which ex- 











tend from Waterloo Bridge to the gr Needle, 
and one on the westside of it. Circuit No. 2 provides 
for the remaining three lamps, east of Charing Cross 
Bridge, one under that bridge, and one on the west 
side of it. The other ten are connected with circuits 
3 and 4. The wires from the machine are led under- 
neath the road through a drain pipe into the Em- 
bankment subway. ‘This pipe is 4 in. in diameter, 
and contains all the eight wires forming the four 
circuits. On reaching the subway the wires are taken 
right and left, and are attached to boards fastened to 
the side of the subway. Where each lamp occurs the 
wiresare led up through the tubing letinto the granite 
— and so to the lamp. Each globe contains 

our candles, so as to secure a light for six hours. 
Circumstances rendered it necessary to place the 
commutator at the top of the lamp ins of near 
the base, a very awkward arrangement, since the 
attendant has now to mount a ladder to shunt the 
current, instead of doing so from the ground. The 
average distance apart of the light is 45 yards, but 
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Fig. 1. 








Probably, when some alteration in this respect has 
been made, a considerable improvement will be ob- 
tained. Meantime the result can hardly be con- 
sidered as highly satisfactory, more especially as an 
irregularity or pulsation in the light given, is too 
often noticeable. Possibly this defect may be over- 
come shortly, since at present the installation has 
scarcely passed out of the experimental stage. That 
it must be overcome is certain before the light can 
be regarded as a success, and that this is possible ap- 
_ evident from the good results obtained in many 
places, 

When this has been satisfactorily adjusted, there 
will remain the important question of cost, and this 
question, which has never yet been clearly answered, 
will doubtless receive the careful attention of 
the Board of Works. That it will cost far more 
than the present illumination of the Thames Em- 
bankment is clear, since at present the electric 
light there is actually supplementary to the gas 
lamps, still kept burning, and necessarily so. 





























the spacing is irregular, the maximum distance being 
120 yards between the lamp under Charing Cross 
Bridge and the adjacent one to it on the western 
side. The corresponding lamp on the eastern side 
is 115 yards away. 

The Holborn Viaduct is illuminated by sixteen 
Jablochkoff candles, and are supplied from similar 
Gramme machines driven by a 20 horse power en- 
gine furnished by Messrs, Robey and Co. The ma- 
chinery is placed in a wooden shed erected near the 
bridge. e wires are laid in pipes from the shed 
to the subway, and thence conducted to the lights. 
The commutators are here fixed near the ground 
level, a much more convenient arrangement. 

The general effect produced by these lights both 
at the Viaduct and on the Embankment is, of 
course, extremely pleasing, and the contrast to the 
gas lamp very great. At the former place the con- 
ditions approximate to those on the Avenue de 
POpera, in Paris, a wide street being illuminated by 
lamps on each side, while a good Seal of reflected 
light is thrown from the adjacent houses. On the 
Embankment, however, the case is different. Here 
we have a single line of lamps with a great void of 
darkness on either side, on the one hand the river 
and on the other the width of the Embankment. 
Much of the available light is, therefore, lost, and 
all that radiated from the upper portion of the 
globes is distributed skywards, as is visible by the 
glow with which the air is filled for a considerable 
height above the ground, and more clearly by the 
bright illumination of the underside of the bridge. 
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When the cost has been ascertained, two points 
will present themselves for consideration ; first, 
whether the luxury of an increased light is worth 
paying for, and second, whether for the same extra 
expense an equal and better diffused light cannot 
be obtained by gas. Meanwhile, we are glad to 
see that in many directions, both in the metropolis 
and the provinces, a wide experience will be gained 
in the course of the next few months with the 
electric light, especially with the Jablochkoff system, 
which for the present appears to be the most suit- 
able for quent lighting purposes that has yet been 
introduced. 

We should not omit to mention that the installa. 
tions both on the Viaduct and the Embankment have 
been thoroughly carried out by Messrs, Wells and 
Co., of Shoreditch, under the superintendence of 
M. J. A. Berly, the representative of the Société 
Générale d’Electricité, at Paris. 








PRIVATE BILLS FOR SESSION 1879. 
(Concluded from page 459.) 

Tue principal provincial towns in relation to 
which tramways are to be applied for, are, first, 
Liverpool, where the existing company are seeking 
a Bill to extend their system in the borough, also 
to several places in the suburbs. A Bill is also to 
be applied for to dissolve and ne the 
Liverpool United Tramways and Omnibus Com- 
pany, Limited, and to vest in such company the 
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undertakings of the Liverpool Tramways Company 
and the Liverpool Omnibus and Tramway Company. 
And the corporation of Liverpool are applying to 
the Board of Trade for extensions of their system 
which affect the parishes of Liverpool and Walton- 
on-the-Hill, but principally the township of West 
Derby. The corporation also apply for authority to 
use steam power. 

The Manchester Suburban Company intend to 
lodge a Bill empowering them to construct further 
works under the titles of ‘‘ Swinton lines,” ‘* Stock- 
port lines,” ‘‘ Audenshaw lines,” ‘“ Ashton-under- 
Lyne lines,” ‘‘ Stalybridge lines,” ‘* Ashton Old-road 
lines,” and ‘‘ Bury lines.” 

The Norwich Tramways Bill is to incorporate a 
company and authorise a tramway from Derehain- 
road along the intermediate route between that road 
and the Whitlingham Railway Station. 

The Portsmouth Street Tramways Company apply 
for a Bill to enable them or the General Tramways 
Construction Company to lay rails at Portsmouth 
and the neighbourhood, which are to be divided 
into the Portsmouth Section, Southsea Section, 
Landport Section, and the Portsmouth and Cosham 
Section, 

Notices have been given for the two University 
towns; Oxford by Provisional Order, while the supply 
of Cambridge is competed for by two Bills. The 
Oxford main route is to be from the Great Western 
Station along Botley-road, Pacey’s Bridge, High- 
street, Magdalene Bridge, and the Plain, terminating 
in the Cowley-road, near Divinity Walk, but there 
are other routes in the town and suburbs, Authority 
to use steam power is also inserted. 

The details of the Cambridge Bills can hardly be 
considered as competing, as the routes after a short 
distance are wholly distinct, and one scheme is 
on the broad and the other on the narrow gauge ; 
the broad gauge line starts from the Railway 
Station Yard along Station-road and Hills-road to a 
point in St. Andrew’s-street, near Christ’s-lane, it 
then diverges through Lensfield-road into Trump- 
ington-street, taking its course along that street, 
King’s Parade, and Senate House Hill, where it ter- 
minates opposite the Senate House, 

The narrow gauge proposal is a far more compre- 
hensive scheme, embracing the whole town, and 
consisting of two routes, one from the railway 
station by Station-road, Hills-road, Sidney-street, 
Magdalene-street, and the Bridge to Huntingdon- 
road, the other also from the station along Hills- 
road, Hyde Park Corner, and East-road, to the 
Newmarket-road, where it terminates. As regards 
railway accommodation, Cambridge is upon a par 
with Liverpool, Manchester, and Birmingham, 
having four companies competing for its traffic, 
while the town travelling is confined to a railway 
omnibus by such people as cannot afford to hire a 
fly. If the general traffic of the town warrants the 
competition of four such companies as the Great 
Northern, Great Eastern, North-Western, and 
Midland to convey it by rail, it would certainly seem 
to require a better service inland than a bus, and 
we should say the tramway was the mode best 
adapted for the purpose ; the narrow gauge rail of 
3 ft. 6 in. is peculiarly suitable to many of the streets 
of this town. 

The other towns included in the list of Tramway 
Bills are Birkenhead, Boston, Blackburn, and Over 
Darwen, Great Grimsby, Gosport, Preston, St. 
Helen’s, Preston, and Haylock, St. Helen’s and 
district, Sunderland (Corporation), and Tyne- 
mouth, while the remaining Provisional Order no- 
tices relate to Bristol, Briton Ferry, and Swansea, 
Burnley, Crewe, Chesterfield, Dewsbury, Derby, 
Ipswich, Isle of Wight, Leamington and Warring. 
ton, Newcastle-upon-Tyne, Nottingham and dis. 
trict, Rochester, Chatham, and Ramsgate and Mar- 
gate, Sunderland, Southwick (Local Board), Swan- 
sea, Stoke-upon-Trent, Darleston and Wednesbury 
(under the name of Staffordshire Tramways), Wigan, 
Warrington, and York. 

Two notices have been given under the head of 
De Lank Tramway, first for a Bill, and afterwards 
for a Provisional Order seeking power to lay tram- 
ways from the Bodmin and Wadebridge Railway to 
the De Lank Granite Quarries, in Cornwall. The 
notices appear to be identical in terms, so much so 
in fact that compulsory powers of purchase are 
applied for in the Provisional Order. 

This brings us to the end of the tramway notices, 
by far the most arduous part of our present task. 

The gas and water applications present no fea- 
tures of particular interest on this occasion, beyond 
evidence of the late panic (now happily somewhat 





subsiding) among the gas companies, which is shown 
by their all applying for authority to adopt the 
rival agency of electricity if it succeeds in estab- 
lishing its ey A over gas, in other words, 
taking the bull by the horns, rather than a 
submitting to be crushed by his vagaries, The sub- 
ject is at present in its infancy, but the adoption of 
the new invention a to us subject to the 
solution of other sel ems, Vviz., reduction in cost, 
continuous separate action without fear of extinc- 
tion, and the power of improving intensity of light 
combined with easy management so far as its appli- 
cation to domestic uses is concerned, 

The Chartered Gas Company seek enabling 
powers to make and sell gas and other fittings, en- 
gines, stoves, pipes, and appliances for lighting, 
warming, and ventilating houses and buildings, for 
the cooking of food, for motive power, and for all 
other purposes which gas or its products are appli- 
cable to; and several other gas companies follow in 
a similar track. 

The application is renewed for the Manchester 
corporation to obtain a supply of water from Lake 
Thirlmere, the Bill for which object passed the 
House of Commons last session, but met with a 
technical ese | in the Lords, and could not be 
further proceeded with: the matter is explained in 
the notice by stating that it is intended to make 

rovision as required by the Select Committee of the 

ouse of Commons upon the Bill of 1878, with 
reference to the supply of water to other local 
authorities, and for that purpose to insert in the in- 
tended Act clauses to the effect set forth in the 
schedule to the notice, which schedule states that 
the corporation shall, when by means of the 
works to be authorised they are in a position 
to do so, supply water in bulk to any local 
authority demanding the same whose district is 
situated in the neighbourhood of the aqueduct from 
Lake Thirlmere to Prestwich and Oldham, or ad- 
joins the supply district of the corporation, but 

yond the limits now supplied, such daily quantity 
of water as they require or agree to take, upon con- 
ditions named in the schedule, which include the 
payment of a percentage of the capital expended in 
constructing, maintaining, and managing the works, 
and interest upon the capital expended during con- 
struction; that the city of Manchester shall have a 
prior right of supply to the extent of 25 gallons per 
head per day of the population ; that two years’ 
notice shall be given of their demand and no further 
quantity required until five years afterwards, with 
another two years’ notice ; the non-construction by 
any such authority of water works under prescribed 
conditions; that no such application shall be made 
withoutthe approval of the Government Board, 
and lastly that no such authority is to demand more 
water than will with their existing means enable 
them to give 25 gallons a head per day to the 
population they are authorised to supply, and the 
Act is to contain power to make agreements to the 
above effect. 

We now reach those notices which relate to piers, 
and the first in importance is that headed ‘“‘ Dover 
Government Pier,” which presents the novel 
spectacle of the Board of Trade applying to Parlia- 
ment for power to effect the very object for which 
other people suppose the Board of Trade to be the 
recognised administrative authority. The Board, 
however, requires to make bye-laws, to alter exist- 
ing tolls, to appoint a piermaster, to provide weigh- 
ing machines, to enable themselves or Her Majesty's 
Government (whoever that may be intended to 
mean) to enter into agreements with railway com- 

nies and other parties, to authorise the police of 

over to act upon the pier, and to enable justices 
of the peace to deal with offences committed upon 
or in connexion with the pier, which notice seems 
calculated to impress every reader who has ever 
taken a quiet stroll upon Dover pier, that he was 
then walking on proscribed ground, beyond the 
jurisdiction of the common law of the land, but 
which the Board of Trade are now determined shall 
be brought within the pale of ordinary civilisation. 
The less conspicuous applications are to the Board 
of Trade for authority to erect piers at Skegness 
(Lincolnshire), Sidmouth, St. Anne’s-on-the-Sea, 
(parish of Lytham, Lancashire), Totland Bay 

Tsle of Wight), Torquay, and Westgate (Isle of 

Thanet). 

Notice if also given for a pier at Ramsgate, near 
the Granville Marina and Victoria Parade, by ex- 
tending thence seaward in a south-easterly di 
tion about 600 ft. We have felt compelled to take 
this out of the general list, lest it might otherwise 





have been confused with our familiar friend, the 
never-to-be-finished pier of such old standing and 
notoriety at that agreeable watering-place. 

The Towns Improvement Bills emanate from 
Bath, Blackpool, Birkenhead, Blackburn, Cardiff, 
Derby, Eastbourne, Grantham, Llandudno, Leeds, 
Leicester, Liverpool, Llandisilio, Nelson, Norwich, 
Nottingham, Over Darwen, Pemberton, Rawmarsh, 
Rotherham, Rochester, Sonth Shields, Stratford- 
upon-Avon. St, Albans, Tipton, Whitehaven, With- 
ington, Warrington, Wombwell, and Walton-on- 
the-Naze, and the city of York applies to the Local 
Government Board for a Provisional Order, under 
the Public Health Act, 1875. The whole history 
of these Bills may be said to be comprised in their 
titles, and the provisions are of so general a character 
that comment upon any of them would be super- 
fluous here. 

There are no London street improvements this 

ear and the remaining Bills come under the head of 
isssllonesta. We begin of course with the city 
of London. 

The Corporation renew their application for au- 
thority to widen London Bridge 11 ft. on either side, 
and improve the approaches. 

The City of London Tithe Commutation Bill is to 
extend to the City the several Acts now in force in 
England and Wales relating to the regulation and 
commutation of tithes. 

The Corporation also apply, under the “ City of 
London School” Bill, for power to remove that 
school to a site facing the Victoria Embankment. 

Leadenhall Market Improvements Bill is to enable 
the pep ye ot to establish new markets upon the 
site of the old hide market, or lands to be acquired, 
and to construct a new street between Fenchurch- 
street and Leadenhal!-street. 

The Metropolitan Board of Works repeat their 
familiar notice as to the compulsory purchase of the 
undertakings of the Metropolitan Water Works 
Companies, with the necessary powers of supply, 
and the creation of stock to defray the expense—a 
process which apparently will be continued until 
one or other of the parties concerned in it are 
extinct. 

The Tower High Level Bridge Bill is to enable 
the Metrepolitan Board to make a bridge, com- 
mencing at Irongate Stairs, Little Tower Hill, 
across the Thames, and terminating at or near 
Hartley’s Wharf, Horsleydown, with the necessary 
approaches, those on the Middlesex side involving 
a road from the point where the Blackwall Rail- 
way crosses the Minories to the commencement of 


the Bridge, out of that last named from the 
Minories to Upper East Smithfield near the entrance 
to the Royal Mint, while those on the Surrey side 


require a road from a — near Queen Elizabeth’s 
Grammar School, Horsleydown, by a spiral course 
to the termination of the bridge, and another road 
commencing near the intersection of Fashion-street 
with Thornton-street, and terminating in the before- 
mentioned spiral road near Cross-street, Horsley- 
down, A footway also forms part of the under- 


taking. 

The Thames River (Prevention of Floods) 
Bill is to wigs | the terms upon which, after 
several years of deliberation, the Board will under- 
take the responsibility which they have hitherto 
excluded other parties from undertaking, of provid- 
ing against the disastrous effects resulting from the 
periodical high tides of the Thames. 

The theory. was propounded in session 1876 that 
the tide culminates somewhere near and:on the 
east side of London Bridge, and that if it could 
be arrested before reaching that point, the fatal 
wave or flow might be broken and the danger 
averted. To substantiate this argument and solve 
the momentous problem, a firm of engineers of 
considerable standing deposited a Bill at their 
own expense, and but for the opposition of the 
Board, the whole question might then have been 
thrashed out, and some feasible plan having the 
desired object in view determined upon, but the 
Board held the manger, and acted in accordance 
with the fable respecting it. 

The River Thames Regulation of Traffic Bill, which 
recent events have raised to a position of much in- 
terest, is, we assume, promoted by the Thames Con- 
servancy Board, and proposes to make better pro- 
vision for the erection and placement of lights, buoys, 
beacons, hawsers, and other works on and about the 
river, and to prevent the use of lights calculated to 
mislead or interfere with navigation ; to remove pre- 
sent and prevent future obstructions in the water- 
way ; to regulate steam and other boats ; to limit the 








496 


ENGINEERING. 


[Dec. 20, 1878. 





number of passengers to be carried, and to regulate 
their conduct (whatever that may mean) ; to limit 
and define the powers and duties of crews, boatmen, 

ilots, and others, and to regulate the landing and 

ischarging of cargoes; to. control the speed and 
compel the owners of sailing vessels to use steam 
tugs; to give metropolitan policemagistrates jurisdic- 
tion over offences committed upon the river; andin 
short to establish the most comprehensive scheme 
for preventing a recurrence of the late water dis- 
asters that could possibly be devised upon paper, 
and to maintain the good old English practice of 
most effectually double-bolting the stable-door im- 
mediately after the steed has fled. 

The New River Company’s Bill is to empower 
that company to raise further capital by preference 
shares, to borrow money on mortgage, and create 
debenture stock, and to extend the provisions of 
their existing Acts to those purposes. 

The Millwall Dock Company present a Bill to 
extend the time for the sale of their superfluous 
lands; to authorise the purchase of additional land 
by agreement ; further powers as to taking and also 
letting on lease lands and houses ; as to agreements 
with the East and West India Dock Companies to 
convert the Millwall Extension Railway into a 
passenger and goods line where it passes through 
their property, and make other dock arrangements 
with those companies and the St. Katherine Dock 
Company, and to raise further money. 

The Lower Thames Valley Main Sewerage Board 
propess to acquire lands between East Moulsey and 
fersham, in Surrey, for the purpose of maintaining 
a sewer or drain there, to carry sewage under the 
river at Teddington to and across Ham Common 
Fields, and to acquire half an acre of Ham Common 
Fields for the purpose. Similar works from Isle- 
worth to Richmond and from Hampton to East 
Moulsey, to widen and deepen the River Ember, and 
to prohibit the Lambeth and Chelsea Water Works 
Company from taking water for the public use 
through their intakes below the confluence of the 
rivers Mole and Ember with the Thames. 

The South Essex and Dengie Flats Reclamation 
Bill is to incorporate a company for the purpose of 
reclaiming certain waste lands on the banks of the 
river in Essex, in the district lying between Burn- 
ham and Bradwell, and to erect an embankment or 
sea wail in aid of the undertaking. 

The Vestry of St. Pancras having lately familiar- 
ised themselves with Parliamentary Private Bill 
—— come again this year for authority to 

orrow money to repay the loans raised under their 
Acts, for paving, lighting, watching, sewering, and 
improving the several estates mentioned in the 
notice, and to compel mortgagees and bondholders 
to accept such terms and conditions as may be de- 
fined by the Bill with respect to their charges, and 
to provide for the repayments of money borrowed 
under the Bill ty a sinking fund. 

Hampstead Vestry, which has also been a frequent 
patron of the House fee fund lately, are seeking 
authority to transfer from the churchwardens and 
overseers of the parish to the vestry thereof the 
power of making, collecting, and levying rules under 
the Metropolis Management Act, 1855, and of the 
several Acts amending that Act, or other rules which 
the vestry can lawfully make, with power to ap- 
point and pay officers to collect such rates ; the Bill 
is also to repeal or vary parts of certain other Acts 
affecting the parish, and, among other things, to 
establish a patrol or night watch between Hamp- 
stead and London ; also to enable the vestry to make 
out jury lists and pay the expenses connected there. 
with. 

The London General Omnibus Company are 
coming to Parliament to empower them to make 
bye-laws for preventing the commission of any 
nuisance in or upon any carriage or premises of the 
company, as to payment of fares and mode of re- 
cording the number of persons travelling, and 
generally for regulating travelling, and the conduct 
of their officers and servants, to prohibit wilful 
interference with or obstruction t» any carriage of 
the company, and to make provision for the protec- 
tion of the company against fraud. 

There is probably no other class of men under 
the sun who have caused their employers so much 
trouble and anxiety with a view to ingrafting a high 
standard of morality than the drivers and conductors 
of omnibuses. ‘Tramway companies have also made 
great efforts in the same direction—as witness that 
musical pocket pistol now in use for clicking the 
tickets ; if the Omnibus Company have caught hold 
of something to supersede this, we wish them joy of 





the invention; but we fear it is all like the prayer 
for fine weather, of little use till the wind changes, 
and the men find it to their own interest to reform 
themselves, 

The City of Glasgow Bank Bill is to settle the 
rights, liabilities, and interests of the various 
creditors, shareholders, contributors, or debtors, 
or parties otherwise interested in that bank, and all 
matters in question as between parties in the liqui- 
dation of the bank, in any legal proceedings relative 
to its affairs. The realisation of its assets, includ- 
ing guarantees, indemnities, or other special fund 
held in trust, to wind up its affairs, to appoint an 
arbitrator, to make his awards unimpeachable and 
binding, and to give to every award the force of an 
Act of Parliament, his jurisdiction extending to 
pending litigation, to authorise such arbitrator being 
selected from the judges of the Court of Session 
in Scotland, and to make provision for the tem- 
porary discharge of his duties during the con- 
tinuance of such arbitration. 

Notices are inserted on behalf of the National 
Electric Light Corporation and the Electric Light 
Company, Limited, for powers to break up streets 
and lay pipes, &c., with a view to the supply of that 
light when established. 

Unless something has been accidentally over- 
looked, we have now noticed every salient Bill for 
the ensuing session; but so much space has been 
devoted to tramways that we are obliged to pass by 
many Bills of an interesting character among this 
class on the present occasion. 

Reviewing the entire private Bill programme for 
1879, we do not anticipate a less monotonous session 
than its two predecessors have furnished ; the known 
contestable Bills are the Great Northern and Great 
Eastern Railway scheme, and the Manchester Cor- 
poration Water, both of which are legacies from 
last year, and come for adjudication with their prin- 
ciples admitted ; the Brighton Company, unless ar- 
rangemeuts are made previously, may probably have 
something to say against the ‘‘ Metropolitan Various 
Powers” Bill, but it is a very little something; in 
other respects, we fear our learned friends, accord- 
ing to present appearances, will be little better off 
than engineers as regards the existing aspect of 
Parliamentary Private Bills. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual general ection **to receive and deliberate 
upon the report of the Council on the state of the Institu- 
tion, with the annual statement of accounts, and to elect 
the Council and officers for the ensuing year,”’ was held on 
Tuesday, the 17th of December, 1878, the President, Mr. 
J. F. Bateman, F.R.SS. L. and E., being in the chair. 

The report commenced by referring to the various pro- 
posals that had been made for changes in the Bye-Laws, to 
distinguish between the professional and the non-pro- 
fessional Associates, and to bring the Bye-Laws into 
harmony with the Charter. A year ago, the Council were 
instructed by the general meeting to prepare a scheme on 
the basis that the Institution should hereafter consist of 
Senior Members or Fellows, Members, Associates, and 
Honorary Members. This was done; but exception was 
taken to some of the Bye-Laws, and a resolution was passed 
to retain the title of Member for the senior class. A modified 
set of Bye-Laws was thereupon framed by counsel, in which 
the titles heretofore existing were preserved; but it was 
provided that, in future, only those Associates who were 
civil engineers by profession should be entitled to the privi- 
— of corporate membership. These Bye-Laws were 
adopted, subject to an amendment that present and 
future civil engineering Associates, but no others, should 
be termed ‘‘ Associate-Members.”’ The settlement thus 
arrived at would, it was hoped, allay =! feelings of un- 
easiness that might have arisen from the long agitation of 
the subject. 

During the past session 95 Associates had been trans- 
ferred to the class of Members, 56 Members and 205 
Associates had been elected, and 15 Members and 42 
Associates had been removed from the books, by death or 
otherwise. There had thus been an increase of 136 
Members and 68 Associates, together 204, or at the rate of 
upwards of 7 per cent. There were on the books on the 
30th November last 16 Honorary Members, 1061 Members, 
and 1738 Associates, making a total of 2815, whereas ten 
years back these numbers were respectively 16, 637, and 896, 
or in the gross 1549. There were besides 500 students 
attached to the Institution, out of the 965 that had been 
admitted since the class was established eleven years ago ; 
of the balance, 254 had | A iates, and 211 had 
ceased to remain on the lists. 

The income proper had amounted to 10,6101. 0s. 6d., of 
which more than one-tenth arose from dividends on invest- 
ments belonging absolutely to the Institution. The re- 
ceipts also comprised a sum of 29841. 19s., on account of 
capitul—being in respect of life compositions and admis- 
sion fees—and of 461/, 3s. 1d., from the Telford, Manby, 
Miller, and Howard trust funds. The nominal or par 
value ef the funds belonging to the corporation as 
cash at the bankers), was 27,9231. 2s. 6d., and the seve: 
trust funds 14,5061. 4s. 6d., together 42,4291. 7s. as against 








38,7731. 4s. Td. last year. The investments had been in- 
creased by the purchase of 30001. Caledonian Railway 4 per 
cent. debenture stock, and the cash balance was 6061. 2s. 1d. 
in excess of what it was on the 30th of November, 1877. 
The expenditure had been for house and establishment 
— 49851. 10s. 3d., for ‘‘ Minutes of Proceedings,” 
49531. 8s. 4d., and for premiums and prizes under 
trust, 3871. 5s. 2d. In respect to the a item, that 
for publications, it was explained, that five quarterly 
volumes had been paid for within the year, al it was 
added that, for the first time in the history of the Society, 
there were no accounts owing either to the printers or 
lithographers, so that in future it might reasonably be ex- 
pected, that the income of each year would be applied in 
meeting the liabilities incurred within the same period. 
Of the quarterly volumes an editionjof 4000 copies had lately 
been printed, and, in round numbers, the cost of such an 
edition came to about 10001. 

At the twenty-four ordinary meetings, fifteen original 
communications had been read and discussed, and at one of 
these meetings the President had delivered an inaugural 
address. It was a matter for congratulation, that the 
attendances at the meetings showed a steady and 
continual increase. The average last session was 274, 
the highest yet attained. In addition to the com- 
munications ne referred to, twenty-five other papers 
had been selected for publication, and were included | in 
the four volumes of Proceedings relating to the past session. 
These volumes together contained 1609 pages of letter- 

ress, illustrated by 39 plates and numerous woodcuts. 

e printed matter under Section I., ‘‘ Minutes of Pro- 
ceedings,’ extended to 814 pages; under Section II., 
‘* Other Selected Papers,’’ to 328 pages ; and under Sec- 
tion III., ‘‘ Abstracts of Papers in Foreign Transactions 
and Periodicals,’’ to 467 pages; the last section having 
been continued on the same scale as in the three preceding 
years. It was stated that a general index to the first fifty 
volumés of the ‘‘ Minutes of Proceedings,” including every 
paper published by the Institution up to the end of the 


‘year 1877, was in the press, and would shortly be issued. 


This index would be limited to an alphabetical list of the 
subjects of every paper and the names of the respective 
authors, with such cross references as had been deemed 
expedient, both to the special subjects of the different ar- 
ticles, and to the subjects dise , with, in the latter case, 
the names of the speakers. A “‘ Name Register’ would be 
given at the end of the volume. 

a meetings for students had been held on 
ten Friday —- at each of which a paper was read 
and discussed. e Council expressed gratification at 
having felt justified in awarding a Millar Scholar- 
ship—40/. per annum for three years. On this occasion it 
had been bestowed on Mr. William Bell Dawson, who had 
previously. obtained distinctions at the McGill University, 
at Montreal, and at the Ecole des Ponts et Chaussées, at 

aris. 

The library contained a rare and unparalleled collection 
of engineering literature in all s,and it was be- 
lieved that no standard treatise of professional interest 
was long absent from the collection. It had been the con- 
stant care of successive Councils to maintain its character 
and completeness ; and as a means to this end, when any 
subject was brought before the Institution, or an inquiry 
made, the officers invariably endeavoured to ascertain the 
titles of any treatises, reports, or pamphlets bearing on the 
question in which the library might be eficient, with a view 
to their being obtained. 

In conclusion, the Council stated that the progress of the 
Institution during the past twelve months had been not 
less satisfactory in former years. This was the more 
gratifying when it was considered that there had been a 
wide-spread and deep-rooted financial depression for so 
long a period, and that the well-being of the Institution 
was largely dependent on the prosperity of the country. 
The anxiety of engineers to be enrolled on the register of 
the Institution might be taken as evidence of the esteem in 
which it was held. 

The report having been adopted, the premiums and prizes 
awarded at the close of last session were presented by the 
President, to whom the thanks of the meeting were unani- 
mously voted, the services of the vice-presidents and Council, 
of the auditors, and of the secretaries being similarly 
acknowledged. 

The scrutineers (to whom a vote of thanks was passed 
by acclamation) reported that the following gentlemen had 
been duly elected to fill the several offices in the Council 
for the ensuing year: Mr. John Frederic Bateman, 
F.R.S., President; Mr. J. Abernethy, Sir W. G. Arm- 
strong, C.B., F.R.S., Mr. W. H. Barlow, F.R.S., and Mr. 
J. Brunlees, Vice-Presidents ; Mr. W. Baker, Sir J. W. 
Bazalgette, C. B., Mr. G. Berkley, Mr. F. J. Bramwell, 
F.R.S., Mr. G. B. Bruce, Sir John Coode, Mr. W. Froude, 
M.A., F.R.S., Mr. A. Giles, M.P., Mr. H. Hayter, Dr. 
W. Pole, F.R.S., Mr. R. Rawlinson, C.B., Dr. C. W. 
Siemens, F.R.S., Mr. D. Stevenson, F.R.S.E., Sir Joseph 
Whitworth, Bart., F.R.S., and Mr. E. Woods, other 
Members of Council. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpITorR oF ENGINEERING. 

Srr,—I have read with much interest the letter signed ‘‘ A 
Corporate Member,’’ in your last issue, and shall be glad to 
co-operate with others belonging to the Institution of Civil 
Engineers in securing for the rate Members of the 
Associate Member and Associate pi are the rights which 
are their due. I think it is much to be deplored the 
Council should have acted so illiberally after the considerate 
behaviour of the larger class who are so severely wronged 
by the latest act, namely, that of excluding from the 
Council all not belonging to the Member class. . 

I expect the Council will discover before long that in thus 
acting they have adopted a mistaken policy. A comparison 
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of the amount contributed to the funds of the Institution 
by the class of Members and by the class of Associates (to 
use the old terms) respectively will show how unjust it is 
to give all the representation to the former class, and I do 
not for a moment expect the Associates will stand it. 
Yours obediently, 
An INTERESTED PARTY. 
December 18, 1878. 





To THE EprTor or ENGINEERING. 

Srr,—I am very glad attention has been drawn to the 
exclusion of Associates from the Council. It seems to me 
most unfair and ungenerous, and if there be not some 
change (for instance, as lately proposed by Mr. Longridge) 
in preparing the house list for Council, I see plainly the 
Institution will eventually become a mere instrument in 
the hands of a clique. I do hope this will be stopped. The 
Associates should form a committee and pull together, as 
the Members of the Mechanical Engineers did {a short 
while back. They would then receive better treatment 
from the big men in Great George-street,|whose prominence 
is owing largely to the considerate and deferential behaviour 
of the very men who are now being trampled under foot. 

Yours faithfully, 
An ENGINEER ASSOCIATE. 








OIL ». GREASE LUBRICATION. 
To THE EpITOR oF ENGINEERING. . 
S1r,—A correspondence has been going on for some time 
in your esteemed paper on this question. I think the fol- 
lowing facts shortly expressed may have a certain influence 
on the opinion of some of your readers, viz. : : 
1. English grease-boxes were, along with all other detail 
of railway constraction, at first exclusively introduced 
and imitated by Continental railway companies. 
2. They have gradually, and I think I may say almost 
absolutely, been abolished for oil-boxes. aoe 
Several very good patterns of such boxes exist in Ger- 
many, France, Italy, Austria, Russia, &c. As usual in this 
country, so on the Continent, most rolling stock superin- 
tendents like their own inventions best. I believe there 
is hardly a single railway on the Continent that does not 
almost or quite exclusively use oil. 
Yours truly, 
Henry Srmon. 
7, St. Peter’s-square, Manchester, December 14, 1878. 








CAREFUL ENGINE DRIVING. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—The following may be of interest to your readers. 
Engine No. 200, South-Eastern Railway, 7 ft. single driving 
wheels, was rebuilt by Mr. Cudworth, the late locomotive 
superintendent, in August, 1874. She had then a new boiler, 
new cylinders, and two rings in each piston. ; 

She has since that date run 150,000 miles, and the slide 
valves have worn only a 4in., and has not broken one of 
the pisten rings. Her driver, H. Dawe, has been 36 
years in the service of the company. 

I am, Sir, yours respecfully, 

London, December 9, 1878. . 8. H. 








PORTABLE ENGINE DESIGN, 
To THE EDITOR OF ENGINEERING. , 

S1r,—I regret after such a —_ but unavoidable silence 
having to trouble you with another letter on the above 
subject, in reply to “‘ Albert Victor’s” which ap in 
your esteemed journal for May 10, 1878. 

I regret also being obliged to rob your correspondent of 
the satisfactory pleasure that he has in the mean time 
derived from his imagined victory in this conflict, in his 
attempt to support this tottering stay novelty ; he has, how- 
ever, advanced some curious statements, which, if not 
modified or counteracted, may perhaps prove somewhat 
misleading to inexperienced readers, hence my reason for 
making this inroad into your correspondent’s felicity. 

We commenced this contest with four systems of stay 
construction; the first was considered a ‘‘ good stay” of 
‘very neat appearance ;” the second, “the best sliding 
carriage in the market ;’’ the third was said to have given 
‘* good results for moderate powers and high speeds ;”’ while 
the fourth was termed ‘one of the best examples of the 
adoption of the stay” and a “‘ very efficient arrangement.” 

Since reading my last letter, ‘‘ Albert Victor’ has so 
changed his opinions respecting these stays, that he de- 
liberately robs three of the four of their good name ; one is 
said to possess no advantage over the separate bracket, 
and ‘‘serves only as an ornamental hand-rail ;’’ another 
is in the same unpleasant condition as my opponent appears 
to be, viz., ‘‘ under a cloud,’’ while the last to which he 
was so attached, that he termed it a “‘ very efficient arrange- 
ment,” has so lost its character that it is not now con- 
sidered as a “‘ stay of the first class, neither is it a stay of 
the future.’’ These admissions on ‘‘ Albert Victor's” part 
show pretty plainly that my last letter, which he termed an 
extraordinary production, left him very little|standing room, 
and that it contained undeniable arguments, and facts 
stubborn enough to convince him that his opinions were 
valueless. He says that out of the five systems of con- 
struction, we appear to have only one that can be said to 
be first class, and which can be supplied to all engines, 
large or small, but it is a noteworthy fact that;this first-class 
stay is not now used on either small or moderate-s 
engines, and only on the special engines of the firm of 
14 horse power and upwards, which to me seems to imply 
that the date of its being fixed on a sure and enduring 

is is more remote than ever it was before. Indeed, it 
may be said, that none of the ordinary but excellent 
portable engines of either small or large power by this firm 
are fitted with this first-class stay arrangement. 

In my first latter on this subjet it was intimated that the 
stay promoters had been actuated by very different motives 


to account for the various plans adopted, and it would 
almost appear as though the stays had been introduced by 
several makers without any knowl ‘of their use, or, in 
other words, they copied the tie like they ignorantly 
copy many other things, without knowing the reason why 
such and such a form of detail is adopted. 
No explanation of the advantages said to be a by 
the stays that I have yet heard, — to all of them. 
_ It would be very satisfactory, and none the less instruc- 
anaes oy - — ao pd a the object nee Fn 
y each form of stay, an e@ advantages gain e 
application of the different arrangements, for I willing 
t that the more I study the principle of the stay system 
of construction the more perplexing the whole system 
ap ‘ 
However, ‘‘ Albert Victor” comes to our aid, and ex- 
lains that’‘‘ the stays are to support the weak brackets 
rom the ‘tower of strength’ ”’ (the cylinder), and carry 
the strains of the engine in a direct line, and where this is 
not done he intimates that 60lb. pressure of steam is the 
limit at which the engine will safely work. Builders of 
portable engines will do well to make a note of the last 
sentence, for this piece of information may perchance save 
them considerable trouble and some expense. 
Concerning ‘‘ Albert Victor’s” explanation of the office 

of the stays, it is true that the weak and paltry wrought- 
iron brackets of two makers require some such support as 


here spoken of, butin the matter of rigid stays to cast-iron local 


brackets it is obvious that the cylinder proves a “ tower” 
of insufficient strength, for the joint of the cylinder base 
is repeatedly broken by the pull of the brackets through 
the tie-rods, which shows that the cast-iron brackets are not 
so weak as represented. 

It is palpable that the people who have adopted the stays 


have been ignorant of the ‘‘tower of strength’’ theory 
for only in the case of one firm are the cylin rovided 
with a good broad base, ed to the radius of the boiler 


barrel, with a flange round, and amply supplied with 
holding-down bolts, in the other cases the cylinders contain 
very paltry bases, not broad enough to properly support 
themselves, without having to take the strain of the crank 
brackets. 

I am somewhat astonished, after the loud exclamations 
and tall talk respecting the faults in design of the cast-iron 
bracket named in his fast letter, to have a trivial thing like 
an oil-catcher dragged to the front asa —_e even if it 
had been faulty as mentioned by him, but happily for it, 
it answers its purpose well in practice for very simple 
reasons which ‘‘ Albert Victor’’ oe overlooked ; but thi 
is in keeping with his failing to understand, or pretended 
lack of comprehension in the matter of the vy men, bee sg 
and distributed weight of cast and wrought iron brackets, 
explained in my last, which is evident from his vague reply, 
notwithstanding that my remarks were put in the simplest 
form, and clear enough for the dullest perception. 

** Albert Victor’s’’ remarks about the varied uses to 
which portable engines are now applied, and his unsolicited 
advice respecting their proper construction for working at 
higher pressures to meet these varied requirements, are 
certainly uncalled for in‘letters perused by designers and 
makers of portable engines ; in fact, this advice is some- 
what amusing when we recollect that it emanates from one 
who has been connected with engines of such doubtful 
character—for one was allowed to go on working at 30 lb. 
as the maximum pressure attainable owing to leaky erect- 
ing bolts ; and now he brings others in which 60 lb. is the 
highest pressure;under the cast-iron bracket system ; for, as 
this statement does not apply to any well made engines, 
we can easily gather from what class of engine ‘‘ Albert 
Victor’ has derived his experience. 

‘* Albert Victor’s’”’ harangue respecting engineers A and 
B howling at each other has little to do with the subject at 
issue, and is rather wide of the mark, for the best engine, 
that is, the one whose details have received the greatest 
amount of thought, and on whose design the most practical 
knowledge has been brought to bear, is no doubt the 
simplest engine, and the one containing the fewest number 
of parts likely to get out of order, and not the one con- 
taining the largest number of details, because the makers 
can afford to supply them at the catalogue price. 

In portable engines pre-eminently simplicity is the 
cardinal virtue. We should all aim at simplicity combined 
with efficiency, for engines bearing this character are bound 
to be popular. 

The proposition referred to in your correspondent’s P.S. 
is already answered in my letters ; it is impossible to deal 
with it more fully without mentioning names, which I have 
from the first carefully avoided. 


Iam yours truly, 
. W. M. F. B. 
September 27, 1878. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Stephenson Memorial Hall.—It is known that it 
has been mainly owing to the efforts of the Derbyshire In- 
stitute of Mining Engineers that the Stephenson Memorial 
Hall has been built at Chesterfield, a costly building, 
chaste in design, and devoted to educational purposes. The 
following representatives of the engineers have been e 
to the managing Board of the Institution: Lord Edward 
Cavendish, Mr. J. P. Jackson, Mr. C. Binns, and Mr. A. 
Carrington. The Cambridge University classes, the 
Chesterfield Science and Art classes, and the Chesterfield 
Corporation will also be represented on the Board. 


Enterprise in the Coal Trade.—Notwithstanding the re- 
ports which come(to,hand from all sides to the effect that coal- 
masters are losing money by the gr J of their property, 
we hear of continued efforts to develop the coalfields in 
this district. It is only a le of months since the 
heavy Barnsley seam was tapped at a depth of nearly half 








a mile, and now we find that in Derbyshire the local coal- 


field is being further developed. Derbyshire contains seams 
of coal i valuable for smelting purposes, as also 
nag I , oa apo M 4 bee pr near 
estone been or a e at a spot 
known as the Coppice,” His ont ae has mot with wall 
ese! success, for at a t+) yards the Shi 
main bed of coal 4 ft. in thickness has been won. Head. 
ings into the coal have been commenced, and it is believed 
that the pit will be in good wor order in a month or 
two. The mining i of istrict are much 
tified with this result, as it demonstrates that 


gra\ can 


ly | open up this new field of industry at a moderate cost. They 


believe, however, that more valuable seams of coal can 


be easily won by going deeper. The improvement in the 
oa» for coal alae investors in this industry more 
0 a 


Improvements at Barnsley.— The Corporation of 
Barnsley cogent determined to do something towards the 
improvement of that dirty, h important centre 
of South —— coal ind «Daring the ensuing 
year they in spending upwards ,000l, in improve- 
ments ; one third of this towards the com Totton of 
sewage works, and the remainder for the widening of 
8 and other public works. The same SS 
is meditating getting a fresh water supply, and the sum 
which would be expended should they adopt one of the 
schemes will be about 60,0001. If there is ion in the 
trades, there is enterprise on the part of the leading 
public authority. 


NOTES FROM THE NORTH. 
F Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market w 
somewhat firmer at the opening last Thursday, and had a 
steady ocmanee ; “ x weverer wr » but — 
final quotation was 2d. over of the previous s 
Business was done in the i 42s. 9d. 
43s. O}d. cash, and in the afternoon at from 43s. down 
to 42s. 10}d., with sellers at the close asking 42s. 10}d., and 
buyers offering 42s. 10d. cash. was rather a dull 
feeling at the. ing on Friday, but subsequently there 
was a recovery, and the market ieft off about 1d. better 
than on Thursday, but still 2d. per ton less than the pre- 
vious week’s close. Iron c hands during the fore- 
noon at from 42s. 94d. to 42s. 10d. cash, and in the after- 
noon at 42s. 11d. cash, closing sellers at 43s., and at 
42s. 11s. cash. Monday’s market opened more ly, and 
although the close was not ag to the best point, an ad- 
vance of 2d. per ton was held. Business was done during 
the forenoon at 43s. to 43s. 2}d. cash, and 43s. 3d. one 
month, and at the close there were sellers at 43s. 2d. cash 
buyers near. During the afternoon 43s. 14d. cash and 
43s. 1d. one month were paid, the market closing with sellers 
at 43s. 1d. cash and one month, and buyers 1d. per ton 
less. The warrant market was dull at the opening yester- 
day with prices 3}d. per ton down; a recov subse- 
quently took place, however, and the close was about the 
pooviews day’s rates. There were ions during the 
orenoon at 42s. 10d. to 43s. cash, and at 42s. 104d. to 43s. 
one month, sellers at the close asking 43s. 14d., and buyers 
offering 43s. cash. The only quotation in the noon 
was 43s. léd. one month, at which buyers closed, 
sellers holding out for 43s. 14d. cash. The warrant market 
was strong this forenoon, when business was done at 
43s. 3d. down to 43s. 14d. cash, closing with sellers at the 
lower quotation, buyers offering 43s. 1d. In the afternoon 
the market was quiet at the forenoon’s closing prices. A 
steady and continuous wave of buying for investment is 
reported, not so much apparently with the expectation of 
any immediate improvement in demand as with, a desire 
to be in stock at the low prices now current. Shippi 
iron is quiet. There is no improvement in demand, om 
prices are almost unchanged. A small quantity of pig iron 
was sent into the warrant stores last week, and up till 
Friday evening the total stock with Messrs. and 
Co. was 199, tons. There is no alteration in the num- 
ber of blast furnaces in ss the total still being 92 
as compared with 88 at the same time last year. tt 
week’s shipments of pig iron from all Scotch ports 
amounted to — bares as i hyn tons > me corre- 
sponding week o year, total decrease for year 
being 51,508 tons. 


The ower se Wire Gauge.—At a meeting of the 
Glasgow Chamber of Commerce, held last week, a report 
was submitted by Mr. Robirow in terms of a remit made 
to him by the Chamber with reference to the desirability of 
establishing a uniform wire gauge. The report entered 
somewhat fully into the subject, and suggested that the 
Chamber should concur with the Birmingham Chamber of 
Commerce in asking Parliament to supplement the Ist 
section of the Weights and Measures Act, 1878, by a 
clause instituting a legal standard to be ised as a 
wire gauge. On the motion of the chairman, the report - 
was approved of, and a committee was pg nee to take 
such steps as might be necessary in way of promoting the 
object in view. 

The New Patent Bill.—It has just been announced in 
Glasgow that the new Patent Reform Bill ht into the 
House of Commons by Mr. Anderson, one of the members 
for the city, provides for granting —— for twenty-one 
years, subject to a tax of 251. at the end of the seventh 

ear, and one of 501. at the end of the fourteenth year, and 
hat it exempts those patents at present in force from pay- 
ment of the third and seventh years’ taxes by bringing 
them under the same gee as the patents to be issue 
under the new Act. The only ehange in the Bill as com- 
= that of last year, is the reduction of the stamp 
uty payable on the first and second stages from 21. 10s. 
each to 11. 5s. each, which reduces the initial stamp duty 








on patents from 251. to 10l., which, if the Bill passes, must 
prove to be a great relief to the overtaxed inventors. 
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COAL-CUTTING MACHINE FOR MANUAL 
POWER. 


We give herewith illustrations of a small coal-cutting 
machine, designed by Mr. Otto Lilienthal, of Berlin, and 
which has been used for some time under very varying 
circumstances and with very satisfactory results in 
different mines in Germany, Austria, and Hungary. The 
machine is of such construction, that two men can easily 
transport it and erect it in any place in the mine, even in 
very narrow and low headings. In consequence of this, 
the machine seems particularly adapted for those workings 
in which the small space available particularly increases 
severity of ordinary hand labour. The great simplicity the 
of the machine has doubtless had a material effect in 
leading to its quick adoption in practice. 

In Fig. 1, annexed, we give a perspective view of the 
machine in operation ; the cutting wheel, which revolves 
and is slowly traversed forward, thus entering the coal, is 
carried on a slide, mounted upon the frame, which is firmly 
kept in position between a column and the face of the coal, 
The manner in which rotary motion is applied to the 
wheel will be easily understood from the illustration, 
while a spindle carried at the back of the frame and re- 
ceiving an intemmittent motion from tie crank wheel, 
produces the requisite forward traverse of the cutting 
wheel into the coal. The cutting wheel carries six 
cutters 1,4, in. wide, these producing a cut the depth of 
which from the face depends on the diameter of the wheel. 
The frame of the machine is made of gas piping welded 
together, thus combining lightness with strength. 

The area cut by the machine greatly depends upon the 
quality of the coal, and in some measure also upon the space 
available for working ; in narrow headings two men cut in 
hard coal about two yards in length by one yard in depth 
in one hour and a half, whereas in less hard coal and 
with more space for working the same amount of cutting 
can be performed in about one hour, allowing from 10 to 
15 minutes for the erection of the machine. The latter 
can be placed in any desired position and the coal under- 
cut at any angle. 

To produce cuts of considerable length Mr. Lilienthal 
has arranged a machine, in which the cutting disc is not 
fixed to a movable”frame, but where the slot already cut 
serves as a guide for the further progress of the wheel. 
Figs. 2 and 3, annexed, illustrate this machine, which 
permits of a still larger amount of work being done by 
manual labour, 

The machine, of which we have been speaking, has been 
employed not only in coal mines, but also for working 
in the hard rock-salt with every satisfactory results. 
There are now a considerable number of these machines 
at work in the Wieliczka and Bochnia Salt Works, in 
Galicia, and we are in possession of some of the official 
returns showing the amount of work done by them in the 
ordinary course of working. 

A miner working in rock-salt can cut from 7.5 to 8.6 
square feet of surface in eight working hours; whereas 
two miners working with the machine have done, on an 
average taken over some weeks, 40 square feet in eight 
hours, or 20 square feet for each man, showing more than 
double the amount of work without any more exertion. 
The width of the cut being only 1,4, in., and only large 
pieces of rock-salt being used, there is a small saving in 
material in addition; this saving is also perceptible in 
coal mining, but may be of minor importance. Rock-salt 
is much harder to cut than coal, a given area of cut re- 
quiring from twice to three times as much labour in rock- 
salt asin coal. In ordinary coal one miner can cut about 
21.5 square feet with his pick in eight working hours, 
and more than double this amount with a machine. 

The construction of Mr. Lilienthal’s coal-cutting 
machine was not commenced until the inventor had 
carried out an extensive series of experiments, showing 
the amount of resistance of coal to be cut under varying 
conditions, pressure ef the overlying strata, &. As we 
consider these figures of some interest and importance 
for the construction of coal-cutting machines, we give the 
results received from Mr, Lilienthal. The apparatus 
used for measuring the -power necessary for cutting 
through coal is shown in Fig. 4. The hollow spindle 


Fig.4. 
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shown® is placed in a borehole previously made for this 
purpose; on this tube is mounted a sliding piece, the 
nut travelling inside the hollow tube, and the support 
extending through a slot in the tube. This bar serves 











LILIENTHAL’S COAL-CUTTING MACHINE. 












































as a rest for the cutter fixed to a lever, while a spring 
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balance is attached to the other end of the lever showing 
the amount of pull at any moment. The screw spindle 
serves to push forward the cutter to a certain extent, giving 
a cutof acertain thickness, These conditions fulfilled 
by this apparatus seemed to be as near those existing in 
an actual coal-cutting machine as it was possible to get. 


It was found that the coal could be cut much more easily | p 


near the surface than deeper into the cut, and the results 
given in the Table below are only those obtained at depths 


approximately to those with which a coal-cutting machine | that 


has to deal. The Table shows the results obtained with 
three cutters of different shapes, and for different thick- 
nesses of cut. These experiments were made in very hard 
and uneven coal in the Royal Saxon Coal Mines at 
TABLE showing Results of Experiments on the Power 
required to cut Coal. 








Depth of}}1}2}314/5|6)| 7/8) 9 
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Notr.—The resistances are given in kilogrammes. 
Déhlen, near Dresden; purer coal, as found in Zwickau, 
in Saxony, showed a resistance of about two- 
thirds that given in the Table. Several other series of 
experiments, carried out in pure mild coal of Silesia, 
Austria, and Hungary, gave on an average resistances 
equal to half those noted in the Table. It was further 
found that, particularly in brittle coal, a considerable re- 
duction in the amount of resistance could be made by 
using pointed cutters of different shape following each 
other in the circumference of the wheel. The different 
sections used by Mr. Lilienthal in this machine are 
shown in Figs. 6 to 8, two of each of these sections being 





used. The cutters are of course made in two pieces, 
they being easily and cheaply made and sharpened. 
The good results obtained with these pointed cutters are 
due to the fact that the coal breaks away round the 
cutting edge, as shown in Fig. 9. With a pointed cutter 
a greater amount of cutting depth can be given without 
materially increasing the resistance. 

For coal of average hardness and quality a forward 
motion of the cutting wheel of about 4 in. per revolution 
answers best. The resistance on each cutter in this case 
is about 1001b., and one cutter would have to travel 
over 144 ft. to cut away 1 square foot of coal, being fed 
forward at the rate of one-twelfth of an inch each time; 
the work done for each square foot would consequently 
be represented by 144 x 100=14,400 foot-pounds. Two 
men working alternately ona crank exert in one hour 
about 250,000 foot-pounds, which would give about 17} 
square feet of coal cut per hour by two men ; deducting the 
time necessary for fixing the machine, this theoretical de- 
duction agrees very well with the actual results obtained. 





THE ELECTRIC LIGHT, 

On the evening of the 8th ult. Professor 8S. P. Thomp- 
son, of the University College, Bristol, lectured to a crowded 
audience at the large Colston Hall on ‘‘The Electric 
Light.”” The lecture was extensively illustrated by experi- 
ments and photographic diagrams. Mr. Lewis pre- 
sided, and in his introductory remarks said it seemed pro- 
bablethat the electric light was destined to worka revolution 
similar to that ca by the introduction of gas. No 
doubt there were many inconveniences which attended gas, 
and it might be that the electric light, if it were introduced 
into their houses, would be attended with evils of even 
— significance. Possibly Professor Thompson might 

ve a crumb of comfort to give a class of very worthy 
persons who, he thought, at the present time were in con- 
For mg need of consolation, he alluded to the gas share- 

olders. 

Professor Thompson, who was heartily received, then 
proceeded with his lecture. He said: We are met to-night 
to discuss a problem of the present age, and I want the 
discussion of that problem to be conducted calmly and dis- 
passionately upon its own merits. We find that in every 
century there is a ¢ scientific and commercial problem 
to be faced. Fifty years ago the t scientific 
problem we had to encounter was whe locomotion 
should be accomplished by steam power or by horse power. 


Sixty ago the great scientific and commercial problem 
‘tees oe whether our houses, our streets, and our 
ublic places should be lit with the feeble light derived 
m burning tallow or oil, or whether we sho id have 
light. And in this ancient city of Bristol it is known that 
gas was introduced in the year 1811, or thereabouts, by 
one whom we ought to honour more than we do—John 


gas could be adopted 
— of to-day is this: is electrici' 

enceforth our main source of light? Shall our streets, our 
docks, our ships, our lighthouses, our coal mines, our 
factories, our workshops, our public 
our churches be lighted by the electric light or by gas. 
It is ectly right in di ing a problem such as this—a 
prob which is truly a 
ancient city of Bristol should have a share; and I rejoice 
that it has a share in the history of electric li 

the original discovery of the electric light was due to a 
philosopher whose name, 80 years ago, made the old Philo- 
sophical Institution—now the Bristol Museum and Li’ 
—famous ; a philosopher who enriched our science wi 
several grand discoveries, who showed us why gas flames 
are luminous, who bestowed on the world several new 
metals, who gave our miners the safety-lamp—I mean Sir 
Hump Davy, once a Bristol man. setting forth this 
roblem I propose, first of all, to ask why gas gives 
ight, and, secondly, why a current of city gives 
ight? After that I provsse to give briefly a history 
of electric lighting, showing the various improvements 
which have been made; then to tell you something 
about the applications of the electric light and the influence 
of those po omerened and, finally, I intend to speak 
of a new departure which gas has taken recently. In 
the first place, then, why is it that a flame, such as a 
gas flame, gives us light? The theory of the luminosity 
of flame, eye it a — —_ os 
was taught originally ir Humphrey Davy. gives 
us light use in the dame wo have a number of particles 
which get white hot, and, therefore, become luminous. 
If I take an pa ye candle and light it, as I now 
do, I get a small e. Those who have to 
amount of light which burning substances give, adopt as a 
standard of lighting a sperm candle which burns 120 — 
in one hour. Whenever in the course of my remarks I may 
refer to the light of a candle, I be understood to 
allude to the light of such a candle as this as the standard 
candle. The actual cost of 1000 such sperm candles, 
burning for one hour, would be about 21. If we 
burnt enough tallow to give an equal light we should have 
to spend 11. 3s. If instead we used wax candles the cost 
would be increased to 2l. 15s. If, on the other hand, we 


should have obtained the light of 1000 candles at a cost of 
1s. 2$d., reckoning gas at 3s. 4d. per 1000 cubic feet. 
Paraffine oil at 8d. per gallon would give an equal light at 
a cost of 54d. The flame of a e is a sort of little 
furnace in which tallow or sperm is burnt, and = | the 
sing of certain solid particles through it light is 
eveloped; the particles being heated white hot as they 
move through it. I do not say these particles are always 
solid, they may be liquid or even gaseous under great 
ressure ; but we find that if a flame be very hot, there 
ing very little solid matter in it, it gives but little light. 
If I take, say, a spirit lamp in which spirits of wine is 
burning, I shall get a hotter flame than that of a candle, 
but it does not give so much light, because there is less 
solid matter in it. If I take a gas jet and light it, I shall 
find that the light which the jet gives may depend, to some 
extent, upon how the gas is burnt. If burnt in a perfectly 
ordinary manner, we get a flame which is bright, because 
there are particles of soot passing through, which are 
heated and consumed in passing through it. A sooty flame 
is a bright one. If, however, you mix air with the gas, so 
that a more perfect combustion is produced, there is no 
soot produced, and you get a flame with which there is very 
little light, and is almost non-luminous. But directly you 
introduce solid matter into the flame = geta — 
light. (This fact was illustrated by dusting into the flame 
powdered carbon, lime, and magnesium ; the latter yieldi 
an intensely bright flame.) In the case of gas you have a 
combustion which gives out both heat and light. There is 
a considerable amount of heat from a lamp. In 
the electric light you have a light which gives out both 
heat and light, but there is a very small quantity of heat 
roportionately, and a great quantity of light. If, there- 
ore, you can get a light in which you have fewer heat 
rays and more light rays, you may have, other things being 
ual, a more economical source of light. Perhaps you 
will better understand the question by a little analogy. A 
red-hot poker gives out both heat and light, but a great 
deal of heat and very little light ; 400 red-hot pokers in a 
room would not give out as much light as this sperm candle. 
In the gas flame we have a good deal of light, but a lot of heat 
which we do not want. If we can substitute something which 
shall be as superior as is the flame of a candle to the red-hot 
poker, then even if the cost be more it may prove a more 
economical source of light. ; 

I will now go on to speak of the question, How does a 
current of electricity give light? and here I must at the out- 
set pause to explain a few simple arene of electricity. 
The electricity by means of which the light is produced 
is not that electricity which we get when we rub 
a plate of glass or a stick of sealing wax with silk, and 
which gives us weak sparks and charges of electricity, but 
that kind of electricity which is ted in a battery 
and which travels in currents along conducting wires- 
There are two sources from which such electric currents may 


be uced. They may be ted either by a battery 
or sanguinainiae (or dyname-dhainie) machine. Now 





here we have a representation of the simplest form of battery 


the} enough; for then the 


had burnt 357 cubic feet of gas at 71 No. 5 burners, we | I 


ding | have in the cellar belo 
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for ing electric currents, a simple cell 
little perro. reap meget are > 
metallic , one of zinc and one of . So as 
you sim dip them into the acid no electricity is obser 
vable, but if a copper wire be led from the to 
a a ag ep a eg ity 
other w electricity passes from or 
posite pole, to the zine or negative pole (The lecturer 
1 Ee cls cal cad Eiemeahel Lie sommaines tears. 

a simp as 

pea imple cells of this kind give, however, fesble 


copper or positive , to the zinc or ve pole, 
cnesies 0 Capen, Smt Se maa of that current we can do 
a number of t e can ph to a distance, or we 
can produce a light or kat a from the battery 
The flow of ty along a conductor is us, in 
some respects, 


to wire 
pay icity, to com it with the flow of heat 
along a hot poker. If you pu a poker, or rather one end 
of it, into the fire, and it to get hot, the heat travels 
ly along the iron from the hot towards the cold end. 
If electricity is produced at one end of a wire it passes 
along similarly until it to the other end; but while 
heat travels slowly, icity travels with lightning speed. 
We have now a picture (the Lhe oe here thrown 
on the screen) of twelve such cells emp i i 
a spark between yp me These twelve small cells are 
joined one with the , the zinc of one to the of the 
next, and the plates of the two end cells are joi 
to two points of carbon. ing co! 
gece oo 
» Ins ying car 
join the aleult tip o thander whee, she eaatatelte ad 
Slong that wire will heat it, if the wire be sot thick 
e J icity has some difficulty 
in passing along it, and as the result of the resistance 
which the thin wire offers, it becomes hot. I have here a 
wire of platinum stretched between ore pain, and I am 
going to pass a strong current of electricity through it. 
he wire, as the electricity passes through it, will get red 
hot, and will continue to glow so long asthe icity 
passes. It may get white hot, and even melt up with the 
intensity of the heat. IfI take an iron wire I expect I 
shall find a similar result. My iron wire has become red 
hot and is sinking down as it softens in the intolerable glow. 
will now take an iron nail and fasten it to the end of the 
wire coming from the positive pole; when I make it touch 
the other wire from the negative pole I find I a bright 
blaze of sparks ; the iron burns away at the where the 
current passes through it. When Sectricity has merely to 
goes Cosneh # se t or a few points, you get a tremen- 
ous amount of heat , the iron et, and burns, 
and bright a are observed to fly about. 

When Sir Hump Davy left the old ?_— Tusti- 
tution in Park-street, he went to London, and in the 
laboratory of the Royal Institution he continued the ex- 
perimental researches which have made him famous. He had 
there, moreover, larger resources ; he had a battery, not of 
four or twelve little cells, but one of 3000 cells, to experiment 
with ; and it was whilst experimenting with these ceils he 
found that when the current passed between two points of 
—* gave = intensely gps ~ of light. We will 

and repea experiment, 0 we have not 3000 
cells to experiment with. We will pn 
of our battery two poles of carbon. I place them 


of the heat at that point. The more the heat is concen- 

trated at a point the brighter the spark produced. We 

cells. To gi iden of the way in which thie banner 
. To give youan idea way in whic’ 

is arranged, ou next picture will « 0 Fo gel me 


e lig i the o 

Prophéte,”’ in 1846, to produce artificial Na pe the stage. 
Now let me show you, on a magnified scale on the screen, 
the image of those two carbon poles I make the 
carbons touch one another, and then draw them apart. 
That lovely blue flame which plays between them is the so- 
called electric arc formed by the current. the 

rent of electricity ra from one carbon a to the other, 


le 

therefore, is constantly receiving an addition of little par- 

ticles which are taken from the other. To produce a sheady 
ike tie pee rete bringing 

poles, bringing them nearer 

ther as they burn away, and bringing up faster that 
which burns away the more of the 

necessary ‘‘ regulator’’ is i 
clockwork furnished with two clamps to hold the carbon 
Sigh Adina ioe Hoeanien *tiecen 
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ee ae care in order 
to vee a ect result. This regulator, invented by M. 
Duboseq, of Paris, contains an ious device, by means 
of which any cessation of the el current, consequent on 
the carbon points becoming too far from each other, acts 
on an electro-magnet, and causes it to release the wheels of 
the train, which forthwith brings the carbon points to- 
gether, and then separates them to the requisite distance. 
You will observe the arrangements of the tor in the 
diagram now thrown upon the screen ; ‘and here we have 
also a diagram of the somewhat similar regulator of Serrin, 
which is usually constructed to hold very large carbons, 
and is particularly well adapted for application to light- 
houses. Another regulator, that of Foucault, which 
I am this evening going to use, is of a more com- 
plicated pattern, and is so intricate in ‘its parts that 
2 pry ~ 7 re yo ae as a watch. a 
i out of order it requires to sent to a specially 
skilled mechanic who understands its making. (The 
electric light, regalated by the last- mentioned appa- 


ratus, was now shown, and lit up the hall with great 
brilliance. Its power was etrating, and for a 
moment almost dazzling.) Now I should like you to 


notice what intensely sharp shadows are cast. Even the 
shadow of water can be seen. (The lecturer poured out a 
glass of water opposite the light, and the shadows appeared 
perfectly — The same fact was most sence he illus- 
trated by the shadow of the flame of a candle cast upon the 
wall.) Now the sharpness of this shadow is not always 
very convenient. It is a com of the light being 
concentrated at a bright point. It is very dazzling, and 
very unpleasant to look at. The light was tried some time 
agoin some large spinning mills in Normandy, but very 
soon afterwards gas lighting was returned to: the reason 
alleged was that the workmen had a difficulty in distinguish- 
ing the shadows from the threads, so intensely sharp were 
the former. This isindeed but-one of a number of incon- 
veniences that must be obviated before the electric light, as 
I have just shown it to you, can be generally adopted. It 
serves admirably for lighthouses, where you want a 
splendid bright blaze, and it has been adopted also for certain 
scenic effects on the stage ; it has also been employed in the 
magic-lantern, having been known for this purpose in 
physical laboratories for many years. 

ow I ought to tell you that in thus producing the 
electric light in the manner known to us for thirty years, 
there are three great inconveniences. The first of these is 
that it requires a battery, in which you dissolve metals in 
corrosive acids, which requires skill bour to keep it in 
order, and which throws off nasty fumes. The light 
requires, in the second place, an expensive clockwork 
regulator very liable to get out of order ; and, thirdly, the 
light is too bright unless it can be split up into a number 
of smaller lights. The diffieulty of sub-division is the chief 
difficulty in its wide application. You cannot divide the 
light without losing a considerable proportion. If you 
divide it into two you do not get so much as half the light 
at each place, and two regulators of this pattern will not 
work together : one puts the other out. 

Now these three drawbacks to the electric light have been 
met by three discoveries of modern date. In the first place, 
a battery with acids, such as I have described, is no longer 
necessary ; in the second, a complicated tor is no 
longer necessary ; and in the third it is found to be possible 
under certain circumstances to subdivide the light. Before, 
however, we turn to modern improvements let me mention 
the cost of producing the light by a battery and regulator. 
The prime cost of such a and a battery of sixty 
cells cannot be less than 501. And the cost of acids and 
other material used cannot with the greatest economy be 
reckoned at less than 3s. 8}d. per hour per thousand candles 


light. At Her Majesty’s Opera the cost was found to be 
about 2l. night. A more serious item, however, than 
the cost of material used in maintaining the current is the 


labour it demands. The old system of a battery of cells 
and the regulator required skilled labour at every turn ; the 
new systems do not require skilled labour to such an 
extent, and, therefore, while they may be more costly in 
other respects they may for the purpose of industrial appli- 
cation be more economical. It isa point that I want you 
distinctly to bear in mind, that apart from the intrinsic cost- 
liness of the light, its economy may after all be a question 
of economy in the employment of skilled labour. 

Faraday made the great discovery that currents of 
electricity could be obtained from magnetism. He found 
that whenever a conducting wiré and a magnet were made 
to eager one another a momentary current of electricity 
was thereby induced in the wire. is is the principle of 
the modern magneto-electric machines ; and as it is of the 
utmost importance, I wish to illustrate the fact to you by 
actual experiment. We now throw on to the screen the 
image of an instrument known as a galvanometer, whose 
purpose is to detect and measure the s h of an electric 
current. In the ent as I have it here (Fig. 1) you 
observe a scale divided into d and an upright pointer. 
That upright pointer is attached toa small magnet suspended 
on light pivots within a coil of wire. If a current of electricity 
travels through the coil of wire of the ;alvanometer, the 
motion of the galvanometer needle will be clearly seen by 
the motion of its shadow over the scale. coil of wire 
which I hold in my hand is joined to the galvanometer, 
and at my side here is a var powerful magnet. Follow- 
ing Faraday’s discovery I suddenly place the coil upon the 
magnet, and you observe the imp iven to the index of 
our galvanometer as the result of induced current. 
When I remove the coil of wire we shall have another 
current induced, but the impulse will be in the opposite 
direction. I pull away the coil, and, see, the galvanometer 
needle is sent flying round with the current thereby 
induced. 

This principle was early turned to advantage in the 

lectrical machines of Saxton, Holmes, Wilde, 
and others. Probably you are already familiar with them 





inone form. Here is a ‘little machine such as may be 
found in the shop of almost any optician, and its 
as you well know, is to give people electric shocks. 

is a magnet of steel, and in front of the poles of that 
magnet a pair of coils of wire are rotated a an axis by 
turning a handle. The ends of that rotating coil of wire 
are placed in connexion with the two handles which 
you hold, and the unpleasantness of the effect to the 
person who holds the handles is largely due to the fact 
that the shocks are not continuous. .The induced 
currents are in one direction as the coils a h the 
magnet poles, and in the opposite direction as they recede ; 
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so that the shocks are sent very rapidly through the person 
first in one direction then in the other. In the large 
magneto-electric machines used in electro-plating and for 
the electric light it is, however, usual to add a commutator 
to the apparatus, which has the effect of sending all the 
little currents one after the other in the same direction. 
One machine on this principle, very successful in its day, 
though cumbrous and weak beside the more modern 
patterns, is the ‘‘ Alliance’’ machine of which we have here 
a photographic figure. In it 96 coils of wire were rotated 
upon an axis between 48 steel magnets. Such machines 
were successfully employed in conjunction with a Serrin 
regulator for producing the electric light both in France 
and in England. More powerful machines were produced 
when electro-magnets were employed instead of magnets of 
hard steel; and the suggestion that the whole or part of 
the generated current — be employed in exciting the 
electro-magnet was made almost simultaneously by Siemens 
and Varley. Such machines are more powerful than those 
in which only steel magnets were used ; and they have 
received the name of dy lectric hi Like the 
large magneto-electric machines they require to be driven 
by a powerful engine. Another stage of improvement was 
reached about eight years ago, when M. Gramme devised 
an armature in the form of an iron ring, which he caused 
to rotate between the poles of the electro-magnet ; when 
the currents induced in the coils of wire wound upon the 
ring were collected by a suitable commutator, continuous 
currents were obtained. 

The earlier forms of Gramme’s machine are in their 
general arrangements not unlike the little machine for 
giving shocks which I showed you just now, having the 
ring armature rotating between the poles of a horsehoe 
magnet. The most recent Gramme machines are somewhat 
different, and the picture now before us represents the com- 
pact little machine used so largely in Paris. It has two 
straight electro-magnets above and below the rotating axis, 
and the rotating ring lies in between them. The entire ma- 
chine stands a little over 3ft. high, is about 2 ft. long, and 
with its stand weighs 4001b. With a two-horse power engine 
to drive it may be driven at a rate of nearly 1000 revolutions 
per minute. Another very successful dynamo-electric 
machine, and one which competes fairly with the Gramme 
machine, is that of Dr. Siemens, of London, who long ago 
attacked the problem of generating electricity on a large 
scale from a magnet. The peculiarity of the Siemens 
machine, as you will see by our picture of it, is the 
longitudinal coil of wire -on-y rotated in . — - 
tween the electro-magnets. It requires a high s ° 
revolution and is liable to hot, but has produced some 
splendid results. Other dynamo-electric machines are 
coming into use, aud we have already the system of M. 
Lontin in operation in London. Our American cousins 
speak very highly of two other dynamo-electric machines 
of which I am sorry we in England know little but the 
names. They are called from their inventors the Brush 
machine and the Farmer- Wallace i 











machine. 

The great advantage of these dynamo-electric machines 
over batteries is not so much that they arefree from the objec- 
tions attaching to corrosive acids or unpleasant es, but 
that they furnish after the first expenditure of capital a 
larger quantity of electricity for the same cost. In fact, 
the cost of producing electric currents of any required power 
is now simply the cost of buying a dynamo-machine and a 
steam engine, and of the coal labour necessary to supply 
and attend to them.* 


(To be continued.) 


THE STATISTICS OF CANADA*, 
By ALFRED EpMunD BATEMAN. 

I HAVE lately had occasion to consult the official statistics 
Seach papa oa-thn elgust coaibustbrunnenaalto see. 
8 paper on the subject would no e at t 
meeting, which is being held in the capital of that division 
of the United Kingdom with which Canada is most inti- 

connected. 

An additional excuse for this paper is to be found in the 
fact that the official statistics of this important colony are 
much less widely known than those of our other great 
group of colonies—Australia. 

The “‘ Colonial Statistical Volume and Abstract,”’ com- 
piled by the Boari of Trade, contain information neces- 
sarily in a somewhat brief form, respecting all the colonies, 
but as regards Australia, a complete and detailed account 
of every branch of official statistics is to be found in the 
‘* Statistical Registers,”’ published in each colony, which 
also contain an abstract of the principal facts for a series 
of years, usually from the date of the establishment or 
separate existence of the colony, and in addition the 
principal results are communicated as soon after the end of 
the year as possible between the different colonies, and an 
abstract for the whole of Australasia is prepared from these 
materials. Moreover, quarterly accounts of the trade and 
revenue are published in most of the Australian colonies, 
and are very regularly quoted in our newspapers. 

In Canada the official statistics are contained in no less 
than eight thick volumes of parliamentary papers which are 
presented each session, but there is no compilation similar 
to the Australian statistical registers. It is true that 
statistical details are circulated in the letters and state- 
ments put forth by the emigration agents of the Dominion, 
but such sources of information are often considered open 
to suspicion from their supposed tendency to give undue 
prominence to favourable features, and to ignore if not 
suppress the reverse. 

n the eight Canadian volumes comparatively few 
branches of statistics have been adequately treated up to 
the present time, such important subjects as births, deaths, 
and marriages, educational statistics, crime, railways and 
telegraphs, having been till lately omitted. It is satis- 
factory, however, to find that returns are now required from 
the various railway companies, and criminal statistics are 
also in course of preparaticn. The department of the 
Minister of Agriculture seems likely to take the most 
important part in the new statistical work, and itis in 
that department that the elaborate tables relating to the 
decennial census are compiled. The fifth and last volume 
of the census of 1871 is now nearly completed, and these 
volumes contain a very large amount of information as to 
the state of the Dominion. 

In a country where the population is so scattered, it is 
no doubt easier to have one exhaustive inquiry every ten 
years than to institute yearly returns, but the latter are in 
many respects to be preferred, as affording data for detect- 
ing errors by the comparison of previous years. Moreover, 
the necessity for so many details to be filled in at one time 
is liable to weary the public who have to contribute the 
information, and may cause the work to be carelessly done. 
An immense amount of trouble has however been taken 
in compiling the fourth volume of the last census, which 
contains the population of each province from their earliest 
colonisation. ‘The Paris archives have amoag others been 
successfully searched, and record the first settlements of 
New France and of Acadia, and the sad story of the 
removal of the Acadians in 1755 from what is now Nova 
Scotia. 

The earliest enumeration of the population, which was 
taken at the middle of the seventeenth century, shows the 
population of the province of Quebec, then known as New 
France, to have been 3215 in 1665, and it had increased to 
13,695 in 1695. In 1726 it had doubled to 29,396, and in 
1736 it was 39,000, the sexes being almost equally 
numerous. 

But to come to more recent times, it appears that the 
census of Ontario and Quebec taken in 1861 was much 
in excess of the true numbers, one principal cause being 
the double enumeration of all persons absent from their 
domicile at the taking of the census. It has hence hap- 
pened that the figures for the census of 1871 fail to show 
nearly the results expected, even with a very moderate 
allowance for increase of births over deaths for immi- 
gration. 

The rate of mortality shown by the single return of 
births and deaths taken with the census of 1871, is only 
14 per thousand, a very low figure, which the Canadian 
authorities state to be much below the truth. The birth- 
rate is 34 per thousand. If, however, we take the births 
at 35 per thousand and the deaths at 21, and add the in- 
crease for recorded immigration of settlers, we may estimate 


the population of the Dominion at the present time at 
rather more than 4 millions and a quarter, namely : 
Population at date of census in 1871 3,686,000 
Increase of births over deaths for 
seven years ... ad oe aoe 400,000 
Increase by reported settlers in 
Dominion ... ove ond ns 200,000 
Total 4,286,000 





* The cost of providing the electric light in this way has 
been ascertained by several successful experiments on a 

ractical scale. In 1873-4 an electric light was placed by 

r. Conrad W. Cooke in the clock tower of the Houses of 
Parliament. The light was produced by an old-pattern 
Gramme machine worked by a steam engine at a rate of 
320 revolutions pér minute. Two Serrin’s lamps were 
émployed, one being automatically brought into use when 
the carbons of the other were consumed. The cost during 
the session was found to be at the rate of 1s. per hour for a 
light of 7000 candles power, or about 1}d. hour per 
1000 candles. An equal light from gas would have cost 





8s. 4d. per hour. The light of the Houses of Parliament 
was later compared by the engineers of Trinity House with 
the light from a Wigham’s triple gas burner with the 
result that while the gas burner gave about two-thirds of 
the light, its cost was one-third greater. In the lighthouse 
of La Héve, in Normandy, where oil lamps were replaced 
by a Serrin tor and an Alliance machine driven by 
steam, a light five times as bright as the oil lamp was 
obtained at a cost of 2s. 3fd. per hour, as against Js. 1d. 
per hour previously paid for oil. 2 ca 

* Read before Section F of the British Association : 
Dublin meeting. 
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A writer of considerable eminence, Mr. Wilson, has 
recently published some valuable essays on the resources 
of modern countries, in which C has been rather 
rovghly handled—more so perhaps than it deserved, and I 
should be glad to consider for a few moments the most 
recent figures relating to the trade and products of Canada 
in order to see what is the real state of the case. Taking 
first the amount of the imports and exports since the 
Dominion was first established, or rather more 
years, we notice in Appendix A that the imports have in- 
creased from 15 millions sterling* to more than 20 millions, 
and the exports from 12 millions to nearly 16 millions. It 
is trae that the of the last two or three years show 
a considerable falling off from the previous busy years, but 
this decrease has not been confined to Canada, complaints 
of bad trade having been the rule and not the exception all 
over the world. As regards the exports especially there is 
every reason to believe that there will be a large develop- 
ment of the trade in live and dead meat between C 
and this country as soon as the depression in our manu- 
facturing centres passes away, and even now as many 
cattle and three times as many pigs have come to us from 
Canada in the first six months of the present year as were 
received in the whole of 1877. 

In Appendix A we notice also that the tonnage of shipping 
entered and cleared seaward has continued to show a steady 
increase, allowing for the proportion of the shipping be- 
tween the different provinces, which is now counted only 
as coasting trade. The total sea-going tonnage now 
amounts to more than 6 millions, or about as much as the 
tonnage entered and cleared in ali the Australian colonies 
ae together, and in the case of the latter the intercourse 

tween the different colonies is all included. Besides the 
sea-going tonnage, much shipping is engaged between 
Ontario and Quebec and the United States, the entries and 
clearances having been 4 millions and a half tons in 1876-77. 
Taking next the shipping belonging to the Dominion, and 
employed there or elsewhere, we find a satisfactory and 
steady increase in the last few years, the Dominion owning 
now more than a million and a quarter tons of shipping, 
which must represent no inconsiderable yearly profit. 

The produce of the fisheries too amounts now to a large 
sum, between 2 and 3 millions sterling, as compared with 
13 million in 1870, and few writers lay sufficient stress on 
this important industry by which so much wealth is pro- 
duced and distributed. 

The mineral production of Canada, especially of the 
province of Nova Scotia, is of some value, nearly a million 
tons of coal having in some years been raised in that pro- 
vince, though at the present time the depression in trade 
has caused a falling off in the Canadian and American 
demand. In Vancouver’s Island more than 150,000 tons of 
coal were raised last year. In British Columbia, also, the 
coalfields are very extensive, but till the railway commu- 
nication is in a more forward state, little can be done in 
working the coal. 

The census of 1871 contains among other interesting 
matter, particulars of the]manufactures of the Dominion, 
which show the number of persons employed in industries 
to have been 188,000 in receipt of wages, amounting to 
more than 8 millions sterling, or a weekly average of about 
17s. 6d., a high rate considering that a large number of 
females, and of persons under sixteen years, tend to lower 
the average. The capital invested im these industries was 
more than 16 millions sterling, and the value of the last 
year’s produce about 46 millions. 

Turning now to the most important source of wealth to 
the Dominion—agriculture—we find that nearly 12 millions 
of acres were under crop in 1870-71, besides 5 millions of 
pasture, and that 90 million bushels of corn and grain were 
grown. As the exports of corn have increased in the last 
five years, we may safely assume the present acreage under 
corn crops to be very considerable, and the next census 
will doubtless show very satisfactory figures in this respect, 
and also as regards cattle and sheep, of which the Dominion 
possessed see erred 24 millions and 3 millions at the last 
census. Such widely spread and growing industries as the 
making of butter and cheese and of maple sugar must not 
be overlooked, their yearly production representing in value 
more than three millions sterling, while the other agricul- 
tural = such as potatoes, amounting to 47 millions 
bushels, hops, tobacco, and various fruits, make up a very 

sum. 

‘o turn to another subject, the deposits in the Govern- 
ment savings banks show em results of late years 
in spite of the prevalent commercial distress, the inve: 
capital having increased from little over a quarter of a 
milli ion sterling ten years ago, to more than 1} millions in 
the middle of 1877. In the years 1874-76 the withdrawals 
exceeded the deposits, but in the last-recorded year 
the latter have again regained their normal preponder- 


ance. 

Up to this point the figures I have quoted have been all 
of a favourable character, but the railway statistics to 
which we are now coming are quite the reverse, and in fact 
the results which they show are of so unfortunate a nature, 
that most writers in (Mr. Wilson among the 
number) are quite overcome by them, and consider even 
the existence of the Dominion to be imperilled, if not 
absolutely doomed, by the financial disasters of the railway 
interests of Canada. 

The railway returns have only lately been added to the 
official statistics of Canada, and are as yet very imperfectly 
rendered, but from the returns lately issued, we gather that 
the mileage of railways in operation on 30th of June, 1877, 
was 5346 ; the capital raised by shares, loans, and sub- 
ventions haying amounted to nearly 68 millions sterling. 
As the gross receipts for the year were less than 4 millions, 
and the expenses about 3} milli ions, less than three quarters 
of a million is left to pay interest on the cost. This suffices 


* I have in all cases converted dollars into sterling at 
the official rate of 4s. 2d. =e 








to pay an average of between 4 and 5 per cent. on the 
bonded debt, leaving hardly anything for the ordinary and 
preference share capital or for the Government and muni- 


cipal advances. 

Ill-advised lines of railway and extravagant execution of 
the work, sparse Lhe pre and the competition of the 
American railways and canals, are probably the true causes 
of this unfortunate state of things, and Mr. Wilson has 


ten | no belief in any improvement being likely to result from 


the completion of the contemplated Pacific Railway. But 
it is possible to attach too much importance to one means 
of communication, and leave out of sight the immense 
advantages that Canada possesses in her system of inland 
navigation. 

The Dominion and provincial debts have been of course 
very much swollen by the heavy expenditure on railways, 
but “on | can soot a | be considered overwhelming. The 
debts of the Dominion and —- Governments, de- 
ducting the invested assets on the 30th June, 1877, amounted 
to 27? millions, or rather less than the combined debts of 
New South Wales and Victoria; the population of the 
two latter colonies as only 14 millions, inst nearly 
three times as many people in Canada. In addition to the 
public debt, loans have been raised by many of the munici- 
palities,| but the money has usually be employed in re- 
productive public works, such as water works, roads, &c., 
and an examination of their accounts, for which I ha 
not space, would, I think, lead to the conclusion that 
their financial condition compares very favourably with 
the chief cities of the United States. The Canadian debt, 
as shown in Appendix B, has indeed increased considerably 
of late years, having been 16 millions only in 1868. The 
expenditure in capital account has, however, exceeded the 
increase of debt in the last ten years by more than two 
millions sterling, the balance having been paid out of 
revenue, and this sum would have been much larger but 
for the diminished customs receipts of the last three years 
which have caused a serious deficit. 

Appendix B also shows the consolidated revenue and 
expenditure of the past ten years, and it will be observed 
that the expenditure has exceeded the revenue only in the 
last two years—a fact which gives some ground for the 
inference that it is the last two years of depression that 
are abnormal, and likely to be transitory, and not as Mr. 
Wilson gloomily forebodes, the eight more favourable 


years. 

Besides the strictures which have been raised respecting 
the financial condition of Canada, the climate of the 
Dominion has fallen infor rather more abusethan it deserves. 
Granting that the winters are severe and the summers very 
short, and the range of temperature (more than 100 deg. 
in the year) is greater than in any other colony, = the 
seasons are usually propitious enough to the farmers 
a prosperous class, and the well-known vigour of the Cana- 
dian race should dispel any suspicion of the climate not 
being conducive to health. 

I have in this brief paper omitted many important points 
and treated others very imperfectly, but if I have suc- 
ceeded in drawing attention to the social state of Canada, and 
leading to a fairer view being taken both of her failures 
and successes, I shall be amply content, and Iam sure you 
will all join me in wishing Godapoed to her as well as to 
the new Governor-General and his illustrious wife. 





FOREIGN AND COLONIAL NOTES. 
Victorian Railways.—A section now only remains to be 
constructed between Wagga Wagga and Albury—a dis- 
tance of some 80 miles — and railway communication 
between Melbourne and Sydney will then becomplete. The 
first section of the Dunolly to St. Arnaud Railway from 
Dunolly to Bealiba, a distance of 12 miles—was o for 
traffic on the same day. The whole of the line, which will 
be 33 miles in length, is to be completed by the end of the 
resent year. Acontract for a line from Warrenheip to 
rdon’s has been taken, and tenders for the Carlsruhe and 
Daylesford line have been invited. 


Torpedoes in the United States.—A torpedo station 
established by the United States Government and placed 
under the command of Captain Breese has graduated the 
usual number of officers during the past ae and, in spite 
of the limited means at its command, practi in- 
vestigated the subject of electric lighting, as applicable to 
defence against , and made experiments in counter- 
mining and clearing away torpedoes. Captain John Erics- 
son has been for some months engaged in the construction 
of a vessel which bids fair to be a new step in advance in 
offensive warfare. The Hotchkiss revolver cannon, ordered 
by the bureau two years since, has been received. The 

cial advan’ of this are, that while it fires a shell 


of a pound weight with a Oe eee Sere the 


the shoulder, thus enabling a veritable field piece to be 
fired with all the of the rifled small arm and a 
much greater rapidity. Its calibre is 1}in. It has five 
barrels, its total weight being 440 lb. It can be fired at 
itt careful fing, It penetretes at 1000 yards any” of 
with care’ ing. a any 
the modern torpedo boats, such as the bape ery and 
after passing through the oe have sufficient force 
to penetrate the water-tight b a appear, 
then, that this arm is an absolute defence against surface 
a and except in fogs or inthe darkness no 
such torpedo boat can approach within 1000 yards of a 
vessel provided with these guns. The gun will also be 
extremely valuable for the purpose of firing into the open 

rts of ships, or of clearing parapets of barbette guns. 
The chief of the bureau, therefore, recommends an ap- 
propriation for the purchase of a number for actual trial in 
service 


Queensland Railways.—The Government of Queensland 
contemplates an —_ of 820,000. in 1878-9 upon 
railway surveys railway construction. 


A we made of Old Rails—In the workshops of the 
Prince Edward's Island Railway a bridge is now being 
constructed from old iron rails. The plan of the ueiae is 
a lattice girder, 31 ft. span. The top chord is formed of 
three rails laid parallel ; the bottom chord is formed in a 
similar manner, the lower rails being placed in an inverted 
position. The di bracing is formed of short pieces of 
rails, bent at the uj eevee awe Serene twisted with a 
half turn in the mia , 80 as to cause the flanges to come 
in conjunction with the flanges of the top and bottom 
chords. The are then rivetted —- with #-in. 
rivets. Ateach p. where the braces and counters meet 
the chord a }-in. iron eee is introduced, which binds the 
three rails of the chord together. The rails used are 40-lb. 
iron of the Sandberg pattern. The bridge is designed by 
Mr. G. C. Cunningham, chief engineer of the road. 

Minerals in New South Wales.—The estimated aggre- 

te value of the various minerals produced in New South 

ales to December 31, last year, is set down at 46,439,1301. 
The aggregate value of the minerals raised during 1877 
amounted to 2,233,1611. as com with 2,183,0961. in 
1876, showing an increase for 1877 of 50,0651. 

Kapunda and North-West Bend Railway.—The run- 
ning of a through train on the Kapunda and North-West 
Bend Railway, South Australia, in rather more than two 
months from the time at which the contract was to be 
finished, is a circumstance which ap creditable to the 
contractors. It is feared, however, that the steel rails laid 
down a the line, which only weigh 40 1b. per yard, are 
too light for the traffic which is anticipated. 


An American Engineer in Brazil.—Washington ad- 
vices state that Colonel W. Milner Roberts, chief engineer 
of the Northern Pacific Railroad, accepted an appoint- 
ment from the Em of Brazil in which he is to superin- 
tend the work of improving the navigation of the water 

ighways of the Brazilian empire. The selection of 
Colonel Roberts for this post was made upon the recom- 
mendation of Captuin Eads. The contract is for three 
years, with a salary of 20,000 dols. per annum. 

New York Elevated Railroad.—An official statement of 
the New York Elevated Railroad Company shows that in 
October, the number of passengers carried was 1,967,834, 
_ that for the previous quarter - es ey snc 

average passenger traffic per day for the last month 
was 63,478). An additional section was opened on the 
east side, from Sixty-seventh-street to Highty-ninth-street 
during November ; another section will be completed from 
Eighty-ninth-street to Harlem in December, and about 
the lst of January another section on the west side, from 
Fifty-ninth-street to Highty-third-street, and also a branch 
from Chatham-square to the City Hall will be brought into 
operation. 

New Zealand Railways.—There are now 958 miles of 
completed railway in New » or more than in any 
other Australian colony. The expenditure of the New 
Zealand Government —— railways to June 30, 1878 was 
7,947,0001., and 2,045,0001. more was required to complete 
220 miles in course of construction. 
eink etiel: — Nav p_Rommatore Shufeldt reports 

i C) year 63 vessels have been either whoil 
or partially equipped at the several navy yards of the 
United States at an expenditure of 717,010 dols., as follows : 
For Jabour, 142,205 dols..; for material from stock on hand, 
487,676 dols. ; for material purchased during the year, 
87,129 dols. The coal p dating the year amounted 
to 36,780 tons, ing, including freight, 288,222 dols. Of 
manilla and hemp, 280,530 lb. have been saa costing 
23,857 dols. During the year an iron rolli _— has been 
established at the Washington Navy Yard, costing 
9953 dols. This mill will roll all the iron required for use 
at the navy yards, and will utilise the accumulated wrought 
iron scraps at the several yards, and furnish material at a 
reduced cost. 

Railways in Mewico.—Mr. John M. Dunn, of Wilming- 
ton, Delaware, United States, sailed for Vera Cruz, 
Mexico, last month to take measures for the construction 
of a railroad from Vera Cruz to Valparaiso. The line was 
originally Sassestee by the government of Mexico, and 
President Diaz has appointed Don Santiago Myers, 
formerly of New Castle, ware, chief engineer of the 
enterprise. The contractors are some half-dozen gentle- 
men of eae 04 who will be represented by Mr. Dunn, 
the latter also being employed as superintendent of con- 
struction. 

Bridging the Murray.—The cost of a bridge now in 
course of construction over the Murray (the principal river 
of Australia) to July last was 116,5461. It is ex that 

will be ed about February, 1879, at a total 
cost of 126,0001. 


Tux PLANET Mars.—Professor Lockyer is of the opinio 
that human life on the planet Mars may be very much like 
rpctcaenaie pr oe pied Pompe an! gavage pay 

organs of sight may be so much more susceptible as to 
make the vision quiteas good. The heat is probably less, as 
the polar snows certainly extend further, but by no means 
less in proportion to the lessened power of the solar rays. The 
remarkable seas 








shape ; and there is another more remarkable sea, 
poly —— ee eet 

near the » & i 
the shape of an & laid on ite from east to woah, 
least 1000 miles in length, and 100 miles in breadth 
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CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—No. VI. 
Tae Tovton Gravine Docks, 

Tue graving docks in course of construction at the 
port of Toulon, were illustrated at the Paris Exhibi- 
tion by models, —. and notes. They are being 
carried out by MM. Hersent and Langlois. The 
name of the former gentleman is familiar in con- 
nexion with the great Danube improvement works, 
lately described by us. M. Hersent has pre 
an interesting manuscript memoir of the construc- 
tion of the Toulon Docks, and we are indebted to 
him for the information we are enabled to include 
in the present series, of this extremely interesting 
work, as well as the drawings which accompany it. 








The recent extension of the port and arsenal of 
Toulon rendered it necessary to construct new dry 
docks of greater capacity than those already in 
existence, and the question was carefully studied 
by the engineers of the port. After investigation 
and an examination of similar works previously 
executed, they arrived at the conclusion that the 
entrance to the dock should be built in an iron 
caisson similar to the one constructed in 1867 at 
the port of Brest for a basin there. The conditions 
of the ground were more favourable at Toulon than 
they had been at Brest, and although the dimensions 
were considerably larger, uo difficulties in execution 
were anticipated. 

The building of the lock in the caisson would 
be effected for the most part in the open air; 
but the means of efficiently joining up the front 
portion built within compres air-chambers, with 
the basin constructed of béton under water, were 
not apparent to the engineers, and the subject had 
to be considered from a new point of view. The 
idea then suggested itself of building the whole of 
the dock in an iron caisson. Finally, the following 
suggestions presented themselves: 1. To construct 
the entire basin in a large iron caisson with a flat 











and rigid bottom, which would be gradually sub- 
merged as the masonry was laid within it. This 
caisson would rest upon the bed previously prepared 
for it with great care. 2. To construct the basin in 
a similar caisson with the addition of working 
chambers underneath, which would be utilised by 
means of compressed air. By such means the bed 
on which the dock would ultimately rest could be 
more carefully levelled and prepared, and a uniform 
bearing over the whole surface would be secured. 
The second proposition appeared in all respects to 
be the more advantageous, and the elaborated pro- 
ject was submitted to the consideration of the Com- 
mission of Hydraulic Works attached to the Ministére 
de la Marine. This Commission approved the pro- 
ject which had originated with M. Hersent, and a 
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contract for its execution was signed on November 
23, 1876. 

It is not a little curious that almost exactly one 
hundred years before a similar work had been com- 
menced at Toulon, In 1774, M. Grognard built the 
first dry dock at that port, and which still bears his 
name, within a wooden caisson, which was gradu- 
ally submerged by the weight of themasonry. The 
bottom of this caisson was flat, and a bed was care- 
fully levelled for it, It was, in fact, carried out en- 
tirely in accordance with the first suggestion of M. 
Hersent, except that timber instead of iron was used 
as the material. It should be added that M. Hersent 
was unaware of. the construction till after his plans 
had been submitted. 

The construction of the caisson is shown in the 
illustration we published in our two-page plate of 
November 15, and the engravings on pages 506 
and 507. It is of sufficient size to enclose the whole 
of the masonry which was protected from contact 
with the water while it was being built. The 
total length is 472 ft. 6 in., the width is 134 ft. 
6 in., and the depth 62 ft. 4 in. In its height 
it is divided into two distinct parts. (1) The lower 
portion, which extends to the top of the air- 


chambers. Up to this level the surface of the caisson 
is divided into —- longitudinal compartments 
by water-tight bulkheads. (2) The second portion 
extends to the top of the caisson, and forms a large 
uninterru chamber, in which can be con- 
structed the invert and side walls of the basin, the 
weight of which formed the load necessary for its 
submersion. In its construction the caisson is actu- 
ally divided into three each of which has 
its independent functions: 1. The caisson pro- 
perly called, and forming the base of the work; 2. 
The side rising above the level of the cais:on 
proper ; and 3. ‘The dam for closing the entrance of 
the basin. 

The caisson 7 pony g called (1) is composed of an 
outer wall and top of iron plates. Its constructive 
parts consist of (a) a large double girder running 
around the whole structure; the outer web of this 
girder is solid, and the inner one open, in order that 
the masonry may be more efficiently built in; (4) of 
seventeen transverse girders running across the 
caisson ; 2) of two intermediate longitudinal girders 
running down the whole length of the caisson, and 
joining up the transverse por (d) of rolled 
joists for carrying the top of the caisson ; and (e) 
of brackets and gusset plates under the top plates, 
joining the latter to the side walls, and increasing 
the rigidity of the structure. 

By the arrangement of the outer walls, and the 
transverse girders below the iron flooring, workin 
chambers 6 ft. 213 in. are provided. . The drawings 0: 
the dock show the whole construction of the iron 
caisson. From these it will be seen that the exterior 
enclosing framework possesses great longitudinal 
strength, both on account of the heavy sections em- 
ployed, and the method of cross-bracing adopted. 
The principal object of the intermediate longitudinal 
girders is to strengthen the transverse girders, by con- 
necting them, as shown, and by reducing to a certain 
degree the strain thrown a them bythe movement 
of material over them in the process of construction. 

The sinking of the caison after it has been brought 
into position will be determined by the masonry 
forming the dock. This masonry will be executed 
in such a way as to distribute as equally as possible 
the whole of the strain over the surface, and also 
so as to disturb as little as possible the balance 
between the load and the pressure of the water. 
It is intended, however, to enclose the sides and 
bottom of the caisson with masonry as quickly as 
possible, to avoid any difficulties arising from ex- 
pansion and contraction. Special arrangements are 
made to observe and record the behaviour of the 
caisson as the work progresses, in order to ascertain 
if it should show any signs of weakness, and to pro- 
vide against them in such a case, It is intended 
when the masonry shall be so far completed that an 
immersion of about 60 ft. is reached, and the bottom 
of the caisson is near the ground, to fill the lower 
chambers with compressed air, and from these 
chambers to complete the bed partially prepared 
by dredging for the dock. In order to displace the 
water in some of the compartments a set of twelve 
air compressors will be established, each er te 
ing about 22,000 ft. of air per hour to an equivalent of 
60 ft. head of water. The semi-liquid mud and débris 
will be removed from the bed and treated by means 
of a syphon and a small amount of compressed air ; 
stones or solid material, if there be any, will be 
taken away through air-locks established when 
necessary in the caisson. 

After the bed of the caisson has been properly 
levelled the lower chamber will be filled as follows. 
Béton will be introduced to each chamber through 
two special air-locks, and it will be packed from the 
ends towards the middle for the whole depth, the 
remainder will be filled from the lock, and the latter 
will be afterwards removed, leaving the shafts which 
will be filled with béton to the level of the masonry 
of the invert. The latter will thus be completed as 
well as the lining of the sides. 

The following arrangements have been made for 
the execution of the work. There has been estab- 
lished a large constructing and maintenance of ma- 
terial shop. This will first serve for the dredging 
and other plant, and afterwards for the caisson. ‘The 
ironwork for the lower part of the second caisson is 
in the hands of MM, Joret and Cie, and Emile Baudet, 
who have already completed the first caisson. The 
dredging is being executed with the plant constructed 
on the spot, and it is intended to use afterwards the 
steam power of this plant for working the air com- 

ressors, These will require collectively about 240 





orse power to drive them. A peer of tramways 
is laid between the quarries) wh«nce the stone is 
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taken and the site of the ducks, and also to serve the 
béton and mortar depéts. ’ 

The following is an estimate of the material to be 
employed in the docks. 
Ironwork in caisson ... hd «. 2,400 tons 
Amount of dredging for bed of dock 91,000 cub. yds. 

Béton ... eee eee eee ee 40,100 ” 


Mason od ove se no aay 
Dressed stone ... ooo bh. nn gs 
The cost of each basin is estimated at 140,000/. 
The following is a list of the machines to be em- 
ployed for various purposes, and the engine power 
required to drive them, 


o 


Horse power. 

Two pumps and engine i a se 30 
One engine for shop, and miscellaneous 

tools ... - os oes obs ove 12 
Two delivery machines from dredgers for 

sand and stone aii a ine cin 
One steam dredger, working to a depth of 

62ft.4in. ... 





One floating transporting apparatus for 
One steam tug ... 25 
Three mortar mills... = oak on 25 

Twelve air compressor coils with engine of 

20 horse power ove one ove pe 
Total 442 


The position which the docks will occupy and 
that of the various shops, tramways, &c., is shown in 
the plan on the preceding page. 

(To be continued). 





CANADIAN RAILWAYS.—No. XII. 
WINDSOR AND ANNAPOLIS RAILWay. 

Wunpsor, for a long time the western terminus of 
the Nova Scotian railways, is pleasantly situated on 
the east bank of the Riven Avon, nearly half a mile 
wide opposite the town, but narrowing a short 
distance above the wharves to only 1200 ft., where 
the railway and road bridges cross side by side, the 
latter the only toll bridge now existing in the pro- 
vince, The river is not a pleasing object even when 
the tide, which rises here $8 ft., is at its highest ; it 
shows then a turbid estuary thick with reddish 
mud, with nothing sparkling or pretty about it ; but 
when the tide it out, and the great dirty river bed 
is empty and exposed, it is ugly and repulsive in 
the extreme. Formerly the communication with St. 
John was maintained by a steamer, which suiting 
her arrival and departure to the time of the tide, had 
little over an hour's grace between making her 
appearance and clearing off again. But the trip was 
not unpleasant, and assisted by the speed of the 
tide, running 10 miles an hour up and down the river, 
the journey between St. John and Halifax, averag- 
ing 9 and 10 hours, was more quickly performed 
then than it is now by way of Annapolis. The 
objection was the inconvenience of a constantly 
changing hour of arrival and departure, the short 
time allowable for delay at Windsor, and the fact 
that for four months in the year it was obstructed 
or impossible from the ice. ‘The river discharges its 
muddy tide 10 miles below Windsor into the Basin 
of Minas, which receives also the waters of eighteen 
other rivers flowing into it literally from every 
quarter of the compass, and empties itself at its 
north-west angle into the Bay of Fundy, 30 miles 
distant from Windsor. At this outlet, only three 
miles wide, the furious tide of the bay rushing into 
the basin forms a number of eddies and whirlpools 
that can only be safely navigated with the tide and 
at certain times of the ebb and flow. On each side 
of this opening are two high bluffs, which are land- 
marks for miles, the one to the south especially, 
Blomidon, a huge basaltic promontory, which 
exhibits a columnar formation almost as regular as 
Fingal’s Cave, and from the summit of which is one 
of the finest views in America. The town of 
Windsor, at the head of this navigation, is one of 
the oldest in the province, its former name being 
Pisiquid, an Indian word signifying the junction of 
two waters, and the old fort round which the railway 
winds was built 120 years since, to protect) the 
infant city of Halifax from the Indian and Acadian 
settlements, which extended along the route of this 
railway from this place to Annapolis. 

The Cunard mail service across the Atlantic, in- 
a ted by the Britannia, which arrived at Halifax 
July 4th, 1840, was at first monthly, then fortnightly, 
and in 1847, and for some time afterwards, delivered 
a wéekly mail from Liverpool at that port, the 
vessels going from thence to New York and Boston 
alternately. During the period of this weekly 
service, the Press Association of the United States 
anticipated the usual arrival of these steamers into 


their ports by intercepting the news at Halifax and 
expressing it to St. John, to which point the tele- 
graph was then in operation. The arrangement 
was that immediately on the arrival of the steamer 
from Europe a package, with the news carefully 
repared for the press, was handed to a man on 
Cacssiasle on the wharf to receive it, who by regular 
relays should transport it to Victoria Beach, 144 
miles from Halifax and 15 miles below Annapolis, 
where a steamer in waiting carried it across the bay, 
nearly 40 miles, to St. John, to be telegraphed to 
New York and other leading points. This express, 
beginning May, 1848, for eighteen months did its 
work weekly day or night, with only one failure, on 
an average of eight hours for the 144 miles, or 
eleven hours between the two cities, and it is 
scarcely creditable to this railway that for the last 
nine years it has traversed the same route, that the 
communication by the trains and steamer has not 
equalled the average performance when the land 
route was worked by horses. The quickest time 
made was seven hours and fifteen minutes, 
equal to an average of 22 miles per hour, and on 
one occasion the 45 miles between Halifax and 
Windsor was accomplished in one hour and forty- 
five minutes. The work was done by two men, who 
changed at Kentville, the half-way station, and by 
twelve horses averaging twelve miles each. To ap- 
preciate this extraordinary performance it must be 
borne in mind that the steamers came in at all hours 
day and night, from Sunday evening to Thursday 
morning ; that, excepting the first man at Halifax, 
there could be no time for preparation at the 
changing places; that the work was nearly always 
more or less in the night, that the roads were by no 
means good, weather changeable, and that it was 
done regularly in snow, frost, and mud during a 
Nova Scotia winter, anda summer of exceptional heat. 
On one occasion a bridge near Horton, 18 ft. wide and 
spanning a deep rocky stream, was left uncovered 
and unprotected during an exceedingly dark night. 
The men had worked as long as they could see, and 
were to commence again at daybreak—it was as they 
judged too early for the express, and nothing else 
would be on the road; but the steamer had made 
an unusually quick trip, and at midnight as dark as 
Erebus, the thoroughbred mare on that length 
cleared the chasm actually without the jockey know- 
ing the danger that had threatened him, or appre- 
ciating the marvellous agility that had saved both 
him and his horse a broken neck against the pier of 
the bridge, or amongst the rugged rocks below. 
This express was a practical test of the most ex- 
peditious route between Halifax and St, John. An 
English engineer, James Sykes, carefully surveyed 
the country for a railway, and found that up the 
valley of the Cornwallis, and down the Annapolis, 
for 70 miles, the alignment was so nearly level that 
the summit at Cariboo Bog, from which both 
rivers flowed, the one east, the other west, was only 
100 ft. above high water, with 30 miles on each side 
of a gradual ascent. He made a thorough and ex- 
haustive survey, submitted his plans to the Govern- 
ment, which were approved, and with a substantial 
offer of assistance, and every prospect of carrying 
out his project, sailed for England in the Collins’ 
steamer Arctic, to lay before some capitalists there 
his plans for the first Nova Scotia railway. Three 
days afterwards the steamer, with him and his plans, 
was consigned to the merciless oblivion of the At- 
lantic. Struck by another steamer in mid-ocean, 
her bows crushed and broken in, and roar 
sinking, Sykes made no attempt to leave the vessel, 
or join the boats and a raft that had been hastily 
constructed. Calmly awaiting his fate, he sat alone 
on the forsaken deck, and when the ship made her 
last headlong plunge, was one of the fast objects 
seen in the seething whirlpool of waters which 
marked the spot where the Arctic had disappeared. 
Time passed on, Sykes’s monopoly, even if there 
were any to claim it, had expired, and in 1865 the 
Government once more revived the project hy an 
Act to ‘‘ provide for the construction of two other 
sections of the Provincial Railway.” In 1858 the 
railways from Halifax to Windsor and Truro 
been completed ; this Act proposed to extend the 
one east to Pictou on the Gulf of St. Lawrence, the 
other west to Annapolis, the shortest route to St. 
John available the year round. For this second 
line, 84 miles long, the Act empowered the Govern- 
ment to negotiate with a company for the construc- 
tion and working of the line, granting a subvention 
of 4 per cent, for 20 years, on 24,000 dols. per mile, 





the sum which Mr. Sykes had estimated to be suffi- 
cient for its construction and equipment, The 


Windsor Bridge, the only heavy piece of work on 
the line, was to be built by the Government, the 
right of way and land for stations was to be pro- 
vided by the counties, and power was given to capi- 
talise, if desirable, the subvention. In November, 
1866, a contract was signed with Messrs. Punchard, 
Barry, and Clarke, and the next session an Act was 
passed incorporating the company. The subsidy 
was capitalised for a payment of 188,600/., and 
32,000/. was to be paid in addition for the bridge. 
In the mean time a survey and working plans had 
been made at an expense of nearly 2000/. by the 
Government to save time, and improvements and 
economies had been discovered that reduced the 
estimate of the cost of the works to less than 
100,000/7. to be expended by the contracting com- 
pany. It was anticipated that, with a capital of 
200,000/., in addition to the subventions, the road 
could be thoroughly completed, a first-class line of 
steamers to St. John and Portland, the terminus of 
the Grand Trunk could be inaugurated, and that 
the whole system from Halifax to the Upper Cana- 
dian railways could be secured for this expenditure, 
the interest on which, it was fancied, was perfectly 
safe. A more promising speculation was never 
proposed, a more disastrous failure has never been 
experienced, The company was incorporated with 
a capital of 200,000/. in bonds, and 300,000/. in 
shares, which the contractors took in addition to 
the subvention in payment for the railway alone. 
The steamboats were not included; the line was 
most indifferently equipped. On the 18th of Au- 
gust, 1869, the greater part of the road was com- 
plete, and 70 miles of the Annapolis end opened 
for traffic, through a district justly called the 
“Garden of Nova Scotia.” On the 6th of Sep- 
tember the Saxby gale damaged the earthworks over 
ten miles of the eastern, and eight miles of the 
western end ; the rails and sleepers were floated off 
the embankments, and carried in some instances out- 
side of the railway land, the fencing for 20 miles 
being utterly destroyed. These, with some delay, 
were restored to their places, but on the 5th of the 
next month a far more destructive gale occurred ; 
the works were damaged much more seriously than 
before; for six miles the embankments were en- 
tirely swept away, and the sleepers and rails float- 
ing freely on the surface of each tide were deposited 
in graceful curves on the adjoining lands. In one 
place a snake-like track three miles long, the fish- 
plates and spikes binding all together, floated freely 
on water 8 ft, deep, the main portion of the curve 
going backwards and forw: 100 yards on each 
side of where the embankments had been at each 
ebb and flood, the sport of every wind and tide. 
The immediate cause of this was the general break- 
ing up of the dykes in the first gale of the 6th of 
September, and the gradual enlargement of these 
breaches each succeeding tide, till at the high water 
of the perigee, accompanied by very stormy weather, 
the whole district was inundated. Nearly six 
months elapsed before the dykes were repaired, and 
the land again secured from the tides ; and during 
the whole of this period portions of the road were 
impassable at every spring tide. On the 18th of De- 
cember the line was opened throughout, but in the 
face of a Canadian winter, without stores, furniture, 
workshops, or necessaries of any kind, not even a 
stove or a weighing machine having been provided 
by the contractors ; whatever ms be earned was 
meee for these necessaries, whilst the large in- 
debtedness due to the damages of the previous 
autumn formed the nucleus of the floating debt, 
which has embarrassed the company ever since. 
Leaving Windsor, the railway skirts the plaster 
quarries of the late Judge Haliburton and crosses the 
Avon by a fine iron bridge, which was built under 
unusual difficulties, from the force of the tide and 
the peculiar nature of the bottom of the river, which 
is here crossed obliquely by numerous ridges of 
limestone lying vertically, with deep mud between, 
and interfering more or less with the foundation of 
nearly every pier. These stand partly on the up- 
turned rock ledges and partly on piles, 30 ft. and 


had | 40 ft. long, driven into the intervening mud. As 


the tide rose and fell nearly 40ft. the cofferdams 
were only raised 6 ft. above low water, so that each 
tide filled them, and had to be pumped out after the 
ebb. There are nine spans, five of 160 ft. spacing, 
and four of 66 ft. on the lattice principle, the total 
length of the bridge, including abutments, being 
1230ft. The 32,000/. paid by the Government 
towards its construction probably left a fair margin 
of profit. Crossing this the railway follows the 





west bank of the river to its débouehé in the Basin 
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of Minas, running close behind the lighthouse on 
Horton Bluff, which guides vessels into the mouth 
of the river. At Hautsport, seven miles from 
Windsor, the railway crosses the Halfway River, 
250 ft. wide, by an aboideau only recently con- 
structed, which, on the same principle as the sluices 
of Cambridgeshire and Norfolk, permits the streams 
to be discharged at low water through self-acting 
doors which are closed by the rising tide, and remain 
closed so long as the water outside is above that 
in the river. The land thus reclaimed from the 
salt water is the best in the province, and the dyked 
marshes of Wolfville and Grand Pré, ten miles 
further west, are worth 50/. and 60/. per acre in this 
country of cheap land, When the-flood tide only 
occasionally covers the surface it produces a coarse 
reedy grass that is sometimes eaten by the cattle, 
but is used principally as bedding in the stables, 
the ground itself being so muddy and tenacious that 
it is dangerous to allow cattle to graze upon it, as 
they lose themselves occasionally in the muddy ooze 
and are mired or drowned, ‘Lhis is called “ salt 
marsh,” but when covered every tide it produces 
nothing and is then “ bald marsh,” and is a most un- 
sightly object at low water. After its reclamation by 
dyking—tbat is, by mounds made of the marsh turf 
itself, with suitable aboideaux to carry off the surface 
water—it is extremely valuable, the crops of hay are 
enormous, and the herbage afterwards is peculiarly 
adapted for fattening cattle. 

Leaving Horton, the line turns due west, over a 
beautiful country overlooking the Basin of Minas, 
and crossing the Gaspereaux by a new iron bridge, 
placed unfortunately on the old wooden piers, 
traverses the celebrated Grande Pré, immortalised 
by the genius of Longfellow in his beautifully pathetic 
story of Evangeline. The station of the same name 
stands pretty nearly on the site of the old church of 
the now nearly forgotten French village, the remains 
of which have been covered by a rich mould nearl 
6 ft. deep, on disturbing which the old Frenc 
cellars are easily traced, So completely have the 
physical characteristics of the country changed 
since the days of the Acadians that the little stream 
and depression that a child jumps over now, crossed 
by a culvert a quarter of a mile east of the station, 
is the exact place where the British frigates took on 
board the miserable captives; and in the cutting 
west of the station were found the remains of the 
British soldiers and their cowardly assailants in the 
barbarous battle, or rather slaughter, of Grand Pré, 
which remotely led to the cruel reprisal that forms 
the groundwork of Evangeline’s story. In 1760, 
after the expulsion of the Acadians and the escheat- 
ment of their lands, the Government at Halifax 
invited over from the older English colonies emi- 
grants to take possession of and settle upon these 
valuable French marshes, and a number of families 
from Connecticut removed in that and the following 
year to this district. Two years later another larger 
immigration was arranged for, and twenty-two trans- 

rts brought over to Cornwallis and the neigh- 
aoa Roe districts, principally from the same old 
State, the progenitors of the present population. 
In 1810 the extensive meadow, crossed by the rail- 
way west of the Grande Pré, was dyked, which, 
with nine aboideaux to secure the mouths of different 
streams, reclaimed 687 acres at a cost of 9858/., and 
it was this dyke principally that failed in September, 
1869, and caused so much trouble in the early start 
of this railway. In 1840, two miles north of this, a 
more important reclamation was satisfactorily exe- 
cuted on the Canard river by the construction of the 
Wellington Dyke, which, at a cost of 20,708/., en- 
closed 600 acres of magnificent land, and secured in 
addition 1400 acres that had previously been enclosed, 
by what are now known as the Upper and Middle 
Dykes on the same river. These works have all 
been successful in their inception and completion, 
have paid their constructors well, and added im- 
mensely to the general wealth of the country. No 
more profitable investment could possibly be found 
than the judicious enclosure of miles of rich country 
on ull these Minas streams, and the day is not 
perhaps far distant when the great basin itself, like 
another Zuyder Zee drained and cultivated, may be 
cut up into farms, and send its weekly quota to the 
markets of Smithfield and Holloway. 





Tue Creusit Worxs.—The turnover at the Creusdt 
Works in the financial year 1877-78 was 1,930,5401., or 
13,0411. more than the corresponding turnover in 1876-7. 
The net profits realised in 1877-8 were 122,4361., admitting 
of a dividend for the year at the rate of 8 Py cent. per 
annum. A similar dividend was paid for 1876-7, 





STATIONARY ENGINES AT THE PARIS 
EXHIBITION.—No. VI. 
VALVE GEARS. 

It is a somewhat noteworthy fact that of all the 
steam engines exhibited at Paris, so faras they were 
intended for general factory work, not a single one 
of any importance was without automatic expansion 
gear. The large Seraing rolling-mill engine and 
some others built, like it, for a special purposes, 
were without automatic cut-off, although in nearly 
all of these, even, there was link motion or other 
means for varying the cut-off by hand, but among 
the engines constructed for general purposes, those 
without automatic gear were few in number and all 
of small size, and even of these all the larger ones 
had Meyer or other expansion gear adjustable by 
hand without stopping the engine. 

The arrangements for controlling the expansion 
automatically by means of the governor divide 
themselves roughly into two classes, those in which 
the governor has merely to fix the position of stops, 
or catches, or trippers, and in which, therefore, it has 
to do scarcely any actual work, and those in which 
it has directly or indirectly to move a valve or 
valves, anil consequently to overcome some con- 
siderable resistance. We may look at the former 
class, so far as it was represented at Paris, first. 
Among engines arranged in this way come, first, 
naturally, the Corliss engines. Three of the ex- 
hibited Corliss engines were made by three of the 
French manufacturers under license from Mr, 
Corliss, and seemed to be constructed on the same 
design throughout. The arrangement of gear in 
these engines did not present any novelty and must 
be familiar to most of our readers. It was very 
similar to that illustrated by us in 1873,* and ex- 
hibited at the Vienna Exhibition by the Erste 
Brinner Company, Herr Reinecke, and others. 
The Corliss engine exhibited by Messrs, Cail and Co. 
was fitted with a gear more resembling that used by 
Messrs. Douglas and Grant, and therefore not made 
under Mr. Corliss’s patent. In the engine driving 
the American machinery Mr. Wheelock employed 
valves resembling Corliss valves in their general 
form and motion, but used in a very different fashion. 
Four valves were placed crosswise below the cy- 
linder, two main valves working in cylindrical 
chambers as usual and two cut-off valves (double 


ported) moving against openings in the back of a 


these chambers, The main valves were slightly 
conical, so that the steam helped to keep them u 
to their work. The gearing was a trip motion, all 
the valves being opened by an eccentric and the cut- 
off valves tripped by the governor; it contained 
some very ingenious details which we hope to be 
able to illustrate shortly. 

We have already illustrated the large Corliss en- 
gine exhibited by MM. Farcot, intended for a 
pumping engine.t This was the only Corliss engine 
exhibited in which the valves were placed against the 
ends of the cylinder. The gear had the special 
feature that by the use of double catch pieces any 
cut-off up to 80 per cent. of the stroke could be ob- 
tained. The valves were tripped, as usual, by the 
governor, but the actual closure was effected by steam 
pressure on pistons provided for the purpose. 

The Farcot gear proper, in which the governor 
acts by determining the position of pieces which 
effect the cut-off by arresting the motion of a plate 
carried by friction on the back of a main slide, was 
fairly well represented. The smaller of the two 
engines (itself of 60 horse power), exhibited by 
Messrs. Farcot and Sons was of this type, and en- 
gines generally similar in this respect were also 
shown by Messrs, Buffaud, E. Boyer, Breval, and 
several other firms. In one of the engines shown 
by the Fives-Lille Company the main valve was 
divided into two parts—to shorten and straighten 
the ports—and oni half fitted with a separate Farcot 
plate and gear. In M. Hermann-Lachapelle’s com- 
pound (Wolff) engine a single slide valve, with 
Farcot plates, served for the whole distribution of 
steam to both cylinders. The cut-off pistes in this 
case (which acted, of course, only on the, high-pres- 
sure cylinder) were treble ported, and were stopped 
by coming into contact with spiral cams placed on a 
spindle in the position of an ordinary expansion 
valve spindle, this spindle, with its cams, being 
rotated as the governor rose or fell. 

The Sulzer gear, in different forms, was pretty 
largely repreeented at Paris. We illustrated, some 
months since,f the most recent arrangement used 

* See ENGINEERING, vol. xvi., pp. 102, 241, &. 
+ See ENGINEERING, p. 70 ante. 
t See EncINEERING, p. 133 ante. 








by the Winterthur firm itself, an arrangement which 
Capes several improvements upon that exhibited 

y them at Vienna, and illustrated by us in 1873, 
while the general principle remains the same, 
the steam valves being tripped by the governor, and 
closed by springs, cams are not now used, Each 
pair of valves (the steam and exhaust for one end of 
each cylinder) is now opened, and the exhaust valve 
also closed, by the action of one small eccentric on 
the lay shaft. Engines, with valve gear very closely 
resembling the older form of Sulzer , were ex- 
hibited by MM. Satre and Averly, and de Quillacg ; 
in the latter case in addition to a very fine winding 
engine, which we shall shortly illustrate. A number 
of other firms also used valve gear of the same _— 
type, but different in constructive details, Messrs, 
Escher and Wyss, of Zurich, in their compound 
engine, employed four double-beat valves to each cy- 
linder, but placed them all below the cylinders. All 
eight valves were worked from a revolving lay shaft 
beside the cylinders, the high-pressure steam valves 
being opened by eccentrics, and tripped by the go- 
vernor, and the other six valves being worked by 
cams. In the Collmann engine, which we have 
already illustrated,* the valves (double-beat valves 
of a moe type) were placed as in the Sulzer engine, 
but there was no trip gear, the governor acting 
through linkwork only, upon the position of buffers 
through the action of which the steam valves were 
lifted. The valves were closed by a spring, the speed 
of closing, however, being fixed by the combined 
action of the eccentric and governor. Two eccentrics 
were used, both placed on a lay shaft, and the ex- 
haust valves were worked by lever gear from cams on 
the same shaft. The engine exhibited at Paris did 
not differ essentially from that formerly illustrated 
by us. In the engine exhibited by Messrs. Lecointe 
and Villette, the valves were arranged as in the 
Sulzer engine, but the lay shaft was entirely dis- 
pensed with, and a totally different arrangement 
of gear employed. One eccentric placed in the 
ordinary way upon the shaft was employed to open 
all the valves, the steam valves being tripped by an 
exceptionally simple and ingenious gear (Zimmer- 
mann’s patent). The ato 4 closure of the exhaust 
valves was effected by springs, but the rate of closure 
was determined by the main eccentric, so that there 
was no shock. We shall have more to say about 
od age shortly, when we describe the engine in 

etail, 


Several engines were exhibited in which the ad- 
mission valves were of the double-beat type, while 
slides were used for the exhaust. In a very well- 
made engine by Messrs. Socin and Wick (Bile), 
which was one of these, the exhaust valves were 
cross slides placed below the cylinder, the steam 
valves being arranged as in the Sulzer engine. 
All the valves were worked from eccentrics on a lay 
shaft, the admission valves being tripped by the 
governor, and closed by the expansion of air which 
had been compressed in a -pot in lifting them. 
In M. E. Walschaert’s engine the exhaust valve 
consisted of a couple of plates connected rigidly 
together, soas to form one valve, and placed under 
a pair of straight ports at the two ends of the 
cylinder ; the valve received an intermittent longi- 
tudinal motion from cam pieces upon the piston- 
rod head at each end of the stroke. The steam- 
valves are worked with trip gear much resembling 
the old Sulzer arrangement. 

Of oo of the class under consideration, but 
having slide valves only, that of Messrs. Gallowa: 
was probably the largest, It was arranged wi 
two slides upon the high-pressure cylinder, one for 
each end; they were worked by separate spindles 
placed side by side, and opened by small cranks on 
a weigh-shaft, The governor controlled a trip gear, 
and the valves were closed, on being released, by 
the steam pressure upon enlarged portions of the 
spindles. For steam distribution in the low- 
cylinder two more slides were used, one outside it 
and the other between the cylinders, Both were 
actuated by Lome” connexions from a single 
eccentric, Herr Fr. Zimmermann Boie-ta) 
exhibited an engine constructed on Zimmermann 
and Waldmann’s patent, in which four slides were 
used for dis\:ibuting the steam. The admission 


valves worked on vertical faces beside the cylinder in 
separate chambers, one at each end, A spindle driven 
by an eccentric passed through both bers and 


opened the valves, the connexion with the governor 
being a trip gear, much resembling that of the Bede 
engine at Vienna,t placed between the two steam 


* See ENGINEERING, vol. xxiv., p. 472. 
+ See ENGINEERING, vol. xvi., p. 27. 
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valve chambers. On being tripped, the valves were 
closed by steam pressure acting very much as in 
the Galloway engine, The exhaust valves were grid- 
iron slides working across the cylinder and placed 
below it. They were driven by cams upon the lay 
shaft which drove the governor spindle. The engine 
shown by Herr Skoda (Pilsen), and constructed on 
Wellner’s system, had the special interest that its 
valves were arranged almost exactly as in an ordi- 
nary Meyer engine, but with, an automatic action. 
In external appearance it resembled an ordinar 
horizontal engine with a cut-off valve on the bac 
of the main slide, and a trip gear, controlled by the 
governor, upon a sleeve of the expansion valve 
spindle, somewhat as in the Correy gear. The 
cut-off valve, on being tripped, was closed by steam 
pressure upon a small piston, its spindle being 
provided with air buffers at each end. On Wellner's 
system the expansion eccentric can be dispensed 
with altogether if the cut-off be not required to be 
later than one-third of the stroke. The arrangement 
is one which apparently can be applied to “ auto- 
matise,” with comparatively little expense, engines 
already fitted with a cut-off valve on the back of the 
main slide. In the compound horizontal engine of 
of Messrs. Boudier Brothers (Rouen), a single VY 
slide, placed over and between the cylinders, some- 
what as in one of Danek’s engines at Vienna,* served 
as distributing valve, while the high-pressure cut- 
off was effected by a gridiron valve worked across the 
other. This cut-off valve was opened by a cam on 
* See ENGINEERING, vol. xvi., p. 318. 
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the governor spindle and closed by a spring, the 
governor oy! working a trip gear, Ina horizontal 
engine of MM. Cail, Halot, and Co. (Brussels), four 
slide valves were used, all working across the 
cylinder, the exhaust valves below it and the steam 
valves placed obliquely above. The former were 
worked by rigid connexions from a lay shaft, the 
latter opened by cams, closed by springs and tripped 
by the governor. 

In Crespin and Marteau’s engine the valves were 
arranged exactly as in those of the Sulzer types, 
but acted upon in a very different way by a some- 
what complicated arrangement of cams worked by 
a horizontal lay spindle, itself caused to reciprocate 
by a cam on the main shaft. The governor acted 
on a trip gear. Larochaymond’s engine had four 
horizontal cross slides, placed in the position of 
ordinary Corliss valves and worked from a governor 
spindle by gear having a general resemblance to that 
of the Bede engine above mentioned. 

The beam engines, as well as the horizontals, 
were fitted with automatic . The Correy gear, 
which formed the subject of a paper read before the 
Institution of Mechanical Engineers at their Paris 
meeting, has been so fully described in our columns* 
that we need not here say more about it. It was 
used on the engine of Messrs. Powell, of Rouen, 
and a very similar arrangement was employed upon 
that of Messrs. Boudier. Messrs. Windsor’s large 
beam engine, however, had a gear in which the 








* See ENGINEERING, vol. xxv., p. 505, and p. 36 ante. 
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governor altered the position of a cam controlling 
the motion of a rocking cut-off valve. 

It is not necessary to redescribe here Mr. Charles 
Brown’s very clever automatic valve gear upon the 
engine of the Swiss locomotive and engine works.* 
The work done by the governor here is very small, 
as the resistance to the tilting of the link carrying 
the parallel motion can never be at all considerable. 
It will be remembered that in this engine the steam 
valves are opened by a linkwork connexion from a 
point in the centre of the connecting-rod, the same 
gearing determining their raée of closing, the actual 
closure being effected by springs. The exhaust 
valves are worked by levers from a separate ec- 
centric, and closed similarly to the steam valves, 

A very considerable number of engines were 
shown fitted with a gear in which the steam valves 
were driven by cams, whose position was altered by 
the governor so as to regulate the cut-off. In the 
engine of Artige and Co., for instance, in which the 
valves were arranged somewhat as in that of 
Larochaymond (see above) the steam valves were 
worked in this way; Claparede’s piston valves had 
a similar arrangement; as also the cross slide in 
the engine of Olry and Granddemange, the ex- 
pansion slide in the Fourlinnie engine, and several 
others. The possible amount of work thrown on 
the governor in these cases depends, of course, upon 
the details of the arrangement employed, which 
varied greatly in different cases, In the Fourlinnie 
engine the cam and sleeve which had to be actually 

* See ENGINEERING, vol. xxv., p. 475. 
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to counterweight them. 

_ The principal representatives of the type of engine 
in which the governor controls the cut-off by alter- 
ing the stroke of the e sion valve, were the en- 
gines of Messrs. Marshall, of Gainsborough, and M. 
Duvergier, of Lyons, both of which we have illus- 
trated.* For an arrangement of this kind to be 
really prompt in its action requires a very powerful 
governor, which Messrs. Marshall certainly have 
got in Mr. Hartnell’s. It requires also very 
careful proportioning of the link and levers to pre- 
vent the additional resistance as well as the dis- 
turbance of the steam distribution (especially at 
very early cuts-off) due to slip in the link, We 
noticed one or two engines in which the Allen ec- 
centric link was employed, the governor lifting or 
lowering the valve connecting rod and block. 

A good many engines were exhibited in which the 
governor acted upon a common Meyer valve, altering 
the length of the expansion valve, that is, instead of 
its stroke, as in the cases just mentioned. In Messrs. 
Alex, Shanks and Son’s (Arbroath) engine, the 

lan used for this purpose was a double wedge and 

rame arrangement by which the distance _— of 
the two halves of the valve could be altered. some 
other engines, as that by Scholtze, for instance, the 
a simply acted on coarsely pitched right and 
left-handed screws. Ina neat little pumping engine 
in the Belgian Section (by Van Goethen) the two 
halves of the expansion valve had separate spindles, 
their ends connected to the top and bottom of a + 
shaped lever, the mid-point of which receives a con- 


therefore, by tilting it one way or the other, alter as 
may be required the relative ners of the two 
valves. Among others one of the horizontal engines 
shown by Messrs. Clayton and Shuttleworth had the 
governor connected (by sector and pinion) with the 
expansion valve spindle. 

essrs, Hayward Tyler and Co, had a small en- 
gine, which we have already illustrated,* fitted with 
automatic Rider gear, and one or two other Rider 
engines were also exhibited. Of these a small en- 
gine of Mr. Charles Brown’s, of which we shall have 
more to say shortly, was a particularly well-arranged 


specimen. 

The Hartnell-Guthrie gear} was represented in an 
engine of Messrs. Allen Ransome and Co., in which 
the governor directly controlled the motion of an 
ordinary expansion slide. 

The Gilly Works (Peigiem) exhibited an engine 
with Robert’s cut-off gear. Two slides are used, 
one on the back of the other, worked by eccentrics 
in the usual way. The ports in the back of the 
main slide, however, were peo obliquely, and the 
expansion valve accordingly made Y-sha The 
arrangement is in principle the same as that of the 
Rider gear, and the cut-off can be altered by chang. 
ing the position of the cut-off valve across the other. 
In the Robert gear this change is effected by a some- 
what complex combination of pumps, pipes, and 
cataracts, which acts as a governor, no other being 

rovided. We shall have another opportunity of 
Feecribing this arrangement, which can hardly be 
made intelligible without the engravings. 





* See ENGINEERING, p. 450 ante, and p. 425 of our last 
volume respectivel 
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* See ENGINEERING, 255 ante. 
+ See EnginzERina, vol. xiv., page 406, 





(Continued from page 214.) 
HELPERS. 


In nearly all skilled operations connected with 
manufacturing there is required a certain amount of 
labour which may be called helping, and this labour 
generally increases with the inefficiency of work- 
men, Its amount is no doubt toa considerable extent 
governed by the plentifulness or scarcity of labour, 
but the greatest cause of helping seems to be from a 
desire on the part of skilled men to be waited upon 
and to have some one to control. The problem of 
how Americans can produce some articles cheaper, 
while they pay more for skilled labour, is in many 
cases to be explained by the fact that the helping is 
not taken into account. The writer, a short time 
since, while in Lendon, spent some time in watch- 
ing to see how two men could manage to paint one 
lamp-post. It was a small circumstance, but typical 
of a difference between methods here and in Ame- 
rica, which has a deep and serious meaning to those 
who are accustomed to managing and estimating 
labour, 

There is no country in the world where there has 
been so much done to economise unskilled labour by 
the employment of machinery as in ory aang and 
on this score engineers and manufacturers have much 
to boast of, but the difficulty seems to be in many 
cases that it requires as many men to watch the 
machinery as it did to Lowi ge the same work before 
the machinery was applied, and the helping element 


has not been reduced as it should be. It is true we 


have less helping than in many other countries, and 
much less than our Continental neighbours, but we 
still have more than in America, where they are far 
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behind us in machinery for handling material and 
some other purposes that could be named. 

In respect to the unproductive employment of 
labour, it is a common proposition that while there 
is but little todo, and thousands out of employment, 
any change which reduces the number of un- 
skilled workmen is not desirable, yet there can be no 
doubt of the fallacy of such arguments, To increase 
consumption, and consequently production, the 
value of commodities must be reduced by economic 
methods, and the very reasons which are often 
urged as causing trade depression are the means to 
employ for its increase. 

We will while speaking of this matter digress to say 
that perhaps no period of equal length in the world’s 
history has seen so much waste and destruction 
caused by war as during twenty-five years past. The 
amount in value has been computed to be more than 
2,000.000,000/., and the loss of life at nearly 2,000,000 
of strong producing men,. These figures are beyond 
human comprehension, and seem to equal the ma- 
terial wealth of the world; nor is this all the waste 
that can be pointed to. 

The amount of gold mined and coined during this 
time has been immense. Let it be placed for 
example at one-half as much as the cost of war, 
1,000,000,000/. Now it is estimated, and no doubt 
correctly, that the gra ae of gold costs as 
much as its value, and we know this to be true in 
respect to gold-seeking in Australia and California. 
The accretion to real tangible values, or goods, to 
use a better name, has been less from all this gold 
than from the production of an equal weight of cast 
iron, The old has furnished a medium of ex- 
change, and in that way facilitated business, but 
even this is doubtful; one certain effect has been to 
diminish the representative value of gold; but, to 
count in either way one thing is certain, that labour 
and other commodities of real value, such as food, 
clothing, tools, and so on, have been destroyed, 
or consumed, in this search for and procuration 
of gold, so that a loss of equal value must be 
estimated, 

Our argument is this, that at the end of twenty- 
five years, when 2,000,000,000/. worth of property 
has been destroyed and wasted, and 2,000,000 of men 
slain, we must expect to find ourselves in the midst 
of hard times, crying for markets, and preaching 
“over production.” The fact is that these causes 
which seemingly should create consumption, only 
retard it, and when we waste our substance the 
penalty must be paid. Had there been no wars, 
and no loss of life, or waste of labour during twenty- 
five years past, the probability is that factories 
would all be at work and prosperity reign where 
want and distress now exist. 

The contribution of the United Kingdom to this 
vast loss has been great, not so much in the direct 
conduct of wars, but from the maintenance of 
armaments and the disturbance of markets where 
products are sold, so that with America and Ger- 
many she must bear her burden and have factories 

and workshops idle. Economy, industry, and a 
cessation of waste will setthem in motion again, 
and it js folly to talk of remedying existing evils 
by apolying the same cause which produced them. 

This digression from the subject of extra —— 
has been made to explain the views under which 
our remarks are made, and to meet that too com 
mon argument of providing employment for people 
when their services are not required and thus wast- 
ing their labour. . 
me is of course difficult, and not to be expected. 
that the economic conditions of surplus labour can 
be traced in one workshop or factory, or even 
during a short period, if we include the whole in- 
dustryofacouatry, [tis ouly by generalisation reach- 
ing over a long period that true conclusions are 
reached, but those who employ uanecessary labour 
may rest assured that they are doing harm instead of 
good to those they would assist. 

In the New England or Yankee states of America 
the helping sytem is reduced to ite lowest state. In 
machine p he for example, there is in many cases 
not more than one labourer or helper to fifteen work - 
men, while in many small shops there are none atall. 
Going westward or southward the number of un- 
skilled hands iacreases until their number reaches 
one in five skilled mev, It is not, however, in shops 
or factories where we must look for waste of labour 
by hel ing, it is among the small trades where the 
most of this waste occurs. Here men work in pairs, 
in America they work singly. Here, if a plumber, 
glazier, painter, or carpenter is sent for, one man 


which requires two men. There is no master 
and workman, the master is the workman, and he is 
by far too knowing to pay some one to look on 
while he works ; in fact, the hardest working men 
are generally those who employ from two to ten 
hands, and lead their men instead of driving them. 
The equality of conditions in a business sense pre- 
vents that love of ‘ bossing” which is a most per- 
nicious system in any trade not requiring skill or 
knowledge of a high order. It is only a few days 
since the writer saw a half-grown boy, an apprentice 
perhaps, performing some brickwork while his 
master, a strong man, stood by with his overcoat 
on, a pipe in his mouth, directing the job, which 
occupied more than three hours in that case, and 
no doubt the same thing goes on for weeks. This 
means waste, loss of labour, enhanced cost of pro- 
duction, and trade depression. A boy working in 
this manner never learns self-reliance. Instead of 
feeling himself to be a member of an honourable 
and useful calling, he is sensible only of a kind 
of servitude which circumstances has thrown to 
his lot, he will do as little as he can, and as he 
does not want to see his master wholly unemployed, 
gives him something to do in watching, scolding, 
and spying. It is a most contemptible system, and 
should be got rid of by every means that can be 
brought to bear. It rests like an incubus on all 
small trades, and if a true estimate were possible 
there is no doubt but one-third, if not more, of the 
expenses in such work go to compensate the help- 
ing system, 
AMERICAN IMPLEMENTS. 

Under this head can be classed that which most 
interests us in respect to American practice, not 
that other elements of their industrial system do 
not present many valuable features, but implements 
and tools, with the processes they are to perform, 
include nearly all which can be readily adopted ip 
our owa or other older countries, 

The moral conduct of skilled industry reaches to 
and rests upon the social system of a country, the 
two are parts of one whole, and answerable only to 
those slow methods of reform resulting from educa- 
tion and the abandonment of customs and usages 
fixed by ages past, but implements and processes are 
different; these can be changed as expediency 


——— 
n respect to American machines and tools there 
exists many erroneous ideas in thiscountry. The state- 
ment is made after a very careful observance of both 
the implements themselves and the ns opinion 
which exists in respect tothem. In the first place 
the gradation of quality in American implements is 
a thing scarce understood here, where such things 
are nearly of uniform grade, or at least approximate 
one class, and are so made to meet the peculiar 
demands of the market. 
To illustrate this, engine lathes will serve as a good 
example. In England a lathe to turn 20 in. diameter 
and 12 ft, long is made very constantly at a value of 
100/. or thereabout. In America lathes of like 
dimensions are made at at prices varying from 75/. 
to 150/. To take the very lowest and highest 
grades the difference may be from 60/. to 180/., or 
in that proportion, The cheapest lathes would of 
course be far inferior to any made in Europe, and 
the best ones in many respects superior. This fact 
of diversity in quality must always be kept in view 
in forming opinions of standard machines and 
implements in America, and a want of observing 
this accounts for the diversity of opinion which one 
will meet with in respect to such machines and im- 
lements. No finer or more exact manipulation can 
Gs found anywhere than in some American engineer- 
ing establishments, and perhaps no worse can be 
found than some of the cruder works afford. The 
general tendenéy is, however, to exact work, but not 
towards massiveness and strength. There is a con- 
stant effort towards adaptation, an ‘ unrest,” so to 
speak, which prevents any particular plan from 
being followed for a length of time; some machines 
grow heavier and stronger, others grow lighter and 
less strong as their particular adaptation may call 
for. These remarks may be said to apply to the 
practice of all countries, and does in a degree, but 
only inasmall degree when compared to America. 
For example there has been for many years a rule 
in respect to punching cold iron, which for practical 
working limits the depth punched through to the 
diameter or section of the punches employed. All 
seemed satisfied with this proposition, until some firms 
in America began punching through greater depths, 
and are now producing commercial screw-nuts 


diameter of the punches emplo Even four 
times the old limit has been reached, and standing 
on the table where this is written is a nut for a 
}-in. screw punched cold, the depth of which is 2} in. 

The rule in respect to the depth of nuts to bear 
a strain equal to that of the bolts they are fitted on, 
is another departure in American practice which 
indicates the ‘‘ unrest” of people there. At the Ex- 
hibition in 1876 were shown bolts of good fibre torn 
asunder with screw nuts, the depth of which was 
only one-half the diameter of the bolts. There is 
in fact no settling down to fixed rules, but a con- 
stant and persistent effort towards what may be 
called adaptation, by experiments generally bordering 
close upon “‘factors of safety,” but in the end tending 
to an economy of material and rapid working, 
which will have much to do in the competition we 
are treating upon. 

Taking a common earth hoe as an example; it is a 
rough non-scientific sort of implement, yet one of 
great importance and an article of commerce well 
worth considering. Twenty-five years ago hoes 
were made in America as they are now made in 
Europe, that is, heavy enough to be driven into the 
ground by their weight; as in the case of a 
chopping axe or pick they were made with a ring 
socket for the handle, and as the handle had to 
withstand the prying strain it was made nearly as 
large as for a pick or a spade. The hoes were made 
of iron, steel laid, and generally left black and rough. 

It was, however, discovered by this search after 
adaptation that hoes, especially such as are used for 
destroying weeds, wanted a good edge rather than 
weight, and their efficiency depended mainly upon 
how rapidly they could be handled, and on the 
number rather than the intensity of blows. The re- 
sult was that in a few years the weight of hoes was 
reduced two-thirds, they were plated out of solid 
steel and tempered with the same care as edge tools. 
They were polished so as to avoid friction, the 
handles e lighter and longer, so that the whole 
system was changed, and hoes from being a black- 
smith’s product became an article of scientific manu- 
facture on a large scale. One factory in the state 
of Ohio, and not the largest one in the United 
States, has a plant of twenty or more trip-hammers, 
large rolling mills for plating the hoe blanks, with 
all the other accessories required to keep from 200 
to 300 men employed. 

These remarks about earth hoes apply almost the 
same to manure and hay forks, garden implements, 
and soon. The nicely-finished steel-tempered forks 
made in America are now an article of common 
merchandise in most European countries. 

(To be continued.) 
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———>——_ 
Examples of Modern Steam, Air, and Gas Engines. By 

JouN Bourng, C.E. Illustrated by 54 Plates and 356 

Woodenuts. London: Longmans, Green, and Co. 
Tue English te of engineering literature has 
now so many journals devoted to the publication of 
information about all improvements and discoveries 
relating to motive power, and the various institu- 
tions of engineers also publish in their voluminous 
transactions so much matter relating to the same 
subject, that it becomes an impossibility to produce 
a large book, such as this before us, that shall not, 
to a very great extent, be either a réchauffé, or else 
a dilution of what is already in another form on our 
readers’ bookshelves. Mr. Bourne has had this 
difficulty perhaps but little in his mind, for he has 
dedicated the volume to a distinguished Chinaman, 
His Excellency Kuo Sung-Tao, the Chinese am- 
bassador, to whom, probably, the greater part of 
the treatise will be quite new. There are also 
many in this country who are not fortunate in the 
ion of the numerous yolumes in which we 
can find the same information, and to those no 
doubt this new book, by an already well-known 
author, will present, in a convenient form, material 
information relating to the steam engine, and its 
rival motors, which it would take them a long time 
to collect for themselves from the sources to which 
Mr. Bourne has had to apply for it. 

The author is fortunate in ‘being able to write 
from his personal knowledge of the history of steam 
engine improvement since the year 1832. He now 
states that the steam engine "fs substantially what 
Watt left it; that although many minds have been 
directed to the improvement of the steam engine, 
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their merits vaunted with much temporary enthu- 
siasm, yet the real advance that has been made is 
quite insignificant, and the little improvements that 
have been made have, nearly the whole of them, 
originated with Mr. Bourne himself. It is only 
right that this should be made known in this new 
work, because perhaps too little credit has been 
hitherto given to Mr. Bourne. At the three 
evenings’ discussions, last session, at the Institution 
of Civil Engineeers, on Mr. Alfred Holt’s paper “* On 
Marine Engine Progress in the last Quarter of a 
Century,” we do not remember that Mr. Bourne’s 
name was even once mentioned amongst those who 
had honour paid them for what they had done to 
advance the development of steam navigation, In 
the volume before us this little matter has been now 
adjusted, we trust, to the author’s satisfaction. 

Notwithstanding that many of the plates and 
woodcuts are to be found in other books, we think 
there is a great deal of valuable matter amongst 
these examples of modern engines. The young 
engineering student to whom the book will be of 
the greatest value, cannot do better than imitate 
the author in his style of criticism while going 
through the volume. He should receive all that the 
author says in the same spirit in which the author 
seems to deal with all the inventions and projects 
of other engineers. He treats all the plans and 
suggestions of others most superciliously, while at 
every opportunity he launches out in  prosy 
magnification of everything done by himself, 
By in this way taking to pieces as much as he can 
of what the author says, the student will arrive at a 
more mature view of the present forms of engines 
and a better understanding of the principles in- 
volved in their design than would be obtained by 
him by a trusting humble perusal of all the author’s 
statements. If the young engineer we have in our 
mind has had a good education, and is familiar with 
modern standard text-books, he will observe that 
the author’s language, in the main corrrect, is 
sometimes antiquated, sometimes misleading, and 
sometimes even erroneous. 

On the first page we are told that Mr. Joule 
‘established the doctrine that a definite quantity of 
heat is the proper equivalent of a definite quantity 
of mechanical power.” We think this very much 
inferior to the statement that ‘‘ heat is a form of 
energy.” At the beginning of this century the 
word ‘‘ power” might have been allowed to pass 
current in the sense intended by Mr. Bourne, 
but the word ‘‘ power” has now a more restricted 
meaning in any scientific definition, such as that of 
the nature of heat. The statement is not however 
correct even if the word ‘ power” is accepted as 
synonymous with ‘‘ energy.” The modern doctrine of 
heat established by Joule is not that heat is equiva- 
len¢ to energy, but that it is energy ; it is a form of 
energy. A popular writer like Tyndall may, for the 
sake of effective alliteration, write ‘‘ Heat a mode 
of motion,” but such an expression could not 
be accepted as a statement of a doctrine in a 
quantitative science like engineering, and’ Mr, 
Bourne should, therefore, not give his engineering 
readers any definition which is not as rigidly accu- 
rate as these words of Tait, ‘‘ Heat is a form of 
energy.” 

We also feel almost inclined to ask whether the 
author is not himself a Chinaman and shut up from 
all communication with the outer barbarians, when 
we read such a statement as the following: Page 10, 
‘“‘ For screw vessels the most approved form of engine 
at the present day is Mr. David Napier’s steeple 
aoe laid on its side.” Comment on this is need- 

ess. 

The author seems never to have grasped the 
meaning of the compound engine. He says in the 
preface, and the same statement occurs in other words 
over and over again in the volume, ‘ But it is not so 
much from the use of the parca ea arrange- 
ment as from the simultaneous employment of steam 
of a high pressure worked expansively that the re- 
puted economy of the compound system has been de- 
rived.” He does not admit that the compound engine 
has any recommendation beyond the simple engine 
with high pressure and a high degree of expansion. 
No one claims in every case what he suggests, a 
horse power advantage from compounding. The 
success of the compound engine is due to its being 
the best practical system of —s out expansion, 
giving in some cases even a little less horse power 
indicated than the simple engine with the same steam, 
but less liable to break down and to derangement, and 
giving a more uniform movement to the propeller. 
The young engineer will, we think, be somewhat 





misled as to the origin of the system of surface con- 
densation if he is guided solely by the following 
statement on page 3: “To obviate the risk of ex- 
plosion from the boiler salting under a considerable 
pressure of steam, when in all probability the fur- 
naces would collapse from becoming red-hot, surface 
condensation has been simultaneously employed in 
steam vessels with the adoption of a higher pres- 
sure.” There is not one sentence in the book to the 
effect that there is a saving of fuel arising from sur- 
face condensation at sea, apart altogether from the 
qoestion of greater expansion with higher pressures. 
he author sets down surface condensers as indis- 
ensable at sea only because ‘all high-pressure 
ilers require to be worked with fresh water,” ‘‘to 
obviate the risk of explosion from tie boiler salting.” 
In the reduction of the consumption of fuel per in- 
dicated horse power from the 41lb, of twenty-five 
years ago to the 24 1b. of to-day, 40 per cent. of 
the saving, or, say, .6 lb. per horse power is due to 
surface condensation, per se, by the saving of blow- 
ing off, and the somewhat higher temperature at 
which itis practicable to work the feed. The remain- 
ing 0.9 lb. of the reduction is due to the greater 
degree of expansion and the higher pressure. These 
quantities are given as a rough but pretty fair ap- 
proximation to what are actually the relative values 
of these elements of realised economy. The fact is, 
moreover, that high-pressure boilers at sea are now 
frequently worked with water at a much greater 
density was ever used with jet condensers. 
The author has, it appears, in many instances drawn 
upon his own imagination for his facts about marine 
practice instead of ascertaining from steamshi 
owners ard marine superintendents what is their 
experience, 
ome of our readers may remember that in Mr. 
Bourne’s ‘‘ Treatise of the Steam Engine” the rule 
for the stays for marine boilers is that the strain on 
the stay should not exceed 3000 lb. on the square 
inch of the section of the stay. In the tenth edition, 
dated May, 1872, the same rule is still given, but 
the authority of Mr, Bourne counted for nothing at all 
in the agitation by engineers and ip owners 
against the restriction of the Board of Trade, which 
allowed 5000 lb. per square inch of stay section. 
In the volume before us we have a similar want of 
agreement between the author and those who now 
make our engines and boilers. We cannot believe 
that any engineer who has been intimately acquainted 
with the question of marine boiler construction as 
that has been discussed since 1872, and worked out 
in hundreds of boilers, could write what Mr. Bourne 
has at page 115. ‘‘ Many of the boilers now em- 
loyed in steam vessels to supply 601b. steam must 
be considered objectionable, and not over safe. No 
boiler ought to be strained more in ordinary working 
than 5000 1b. per square inch of section. But in a 
ring 1 in. broad an pe thick strained by steam of 
60 Ib. pressure on a diameter of 12 ft. or 144 in., we 
have 144+60=8640 1b. separating the two halves, 
which are tied by two thicknesses of ? in. plate 1 in, 
wide, giving a collective area of 14 square inch, so 
that the straining force is 5760 1b. per square inch of 
section, without making any allowance for the 
weakening effect of rivet holes.” 

‘The meaning of this statement is that 60 lb. is too 
great a pressure for this boilerin the same proportion 
that 5760 is greater than 5000. That would give us 
521b., as the pressure Mr. Bourne would allow on 
such a boiler shell. Now the Board of Trade have 
allowed 62lb. on many boilers 12 ft, diameter with 
plates #in. thick, At the very time when, we su 

under the pressure of outside agitation, the 
Board of Trade instructions to surveyors have been 
modified to permit a strain or rather stress of 9000 lb. 
per square inch of iron in shells, after a long period 
of practical experience of how boilers stood, we have 
this big book telling us that the former pressure was 
already much too high. Engiaeers who have their 
eyes looking out instead of in, as the author of this 
volume of examples of engines seems to have his, 
will continue to be guided by their practical ex- 
perience, and we are afraid only the Chinese, to 
whom the volume is dedicated, will ever make their 
boilers to these rules. 

In his ‘‘ Critical Account of all Projects of recent 
Improvement in Furnaces, Boilers, and Engines,” 
the author supplies a deal of information, chiefl 
from the Patent Office publications, which is well 
worth being read by young engineers. The author’s 
criticisms are seldom, if ever, numerical refutations 
of the projects discussed. The reader will find it 
an excellent exercise to work some of these fallacies 
out to an arithmetical demonstration. In criticising 


Mr. Robertson’s ingenious projects in connexion 
with induced currents, he says the voluminous 
specification ‘‘ does not enunciate any novel principle, 
but it exhibits the perception of a principle not yet 
familiar to working engineers, though long known to 
more advanced inquiriers, the convertibility of one 
fluid stream into another of equal dynamic value, 
but of a different pressure or velocity ; and of which 
we find examples in the hydraulic ram and in 
Giffard’s injector.” 

In this matter we wish to be classed with the 
‘working engineer” and not with the “more ad- 
vanced iaquirers” along with Mr. Bourne; we never 
heard before of such a possibility of transformation 
withoat diminution of ‘dynamical value,” 

The volume before us is one of considerable size, 
and to have given it an indiscriminating laudation 
would be vouching for a great deal we are not pre- 
pared to substantiate. We have thought it neces- 
sary to make these remarks to put the reader on his 
guard against accepting every statement in the 
volume as the dictum of a great authority on the 
steam engine. With this precaution, however, the 
volume may be read with profit, and its illustrations ~ 
—although but very few of them refer to engines 
constructed within the last ten years—may often be 
valuable as starting ts in the drawing office. 
The present volume does not take quite the same 
ground as Mr, Bourne's former treatise; for the 
young engineer who wishes to read up on the steam 
engine, the author’s former treatise is better adapted. 
There is, however, much in the present volume to 
make it also valuable as an addition to our engineer- 
ing literature. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Pontefract New Town Hall.—The inhabitants of ll 

tefract are a spirited community. They have for a | 
time felt the want of a commodious municipal hall in whic 
the public business of the borough might be transacted. 
But they had one difficulty to deal with, there were no 
public funds out of which to pay the cost. A public meet- 
ing has been held, and upwards of 30001. already subscribed 
towards the object. It is determined to build the hall ina 
central position in the town. But this will necessitate some 
expensive alterations, and it is now decided to call in a com- 

mt engineer and architect to advise. 


Newington Water Supply. —The ge go Local Board 
has resolved, in obedience to the wishes of the ratepayers, 
to take steps for the purchase, by arbitration, of the water- 
works there. Mr. Williamson, a member of the Board, 
gives the following as the reasons for the desired acqni- 
sition. If true, no wonder the sing, people are ‘his. 
satisfied. He says: ‘‘ The Newington Water Works Com- 
pany do just as they like. They turn up the streets, and 
eave the roads heaped up with clay. Letters are sent to 
the company complaining of their conduct, but they take 
no notice, and we can’t find any one whom we can punish. 
The company will not extend its works either unless the 
inhabitants will pay very heavily for it. We can execute 
the works as cheaply now as we ever shall do, and a 
gentlemen shall arbitrate who comes neither from the com- 
= or the Board. Besides we are in danger of bei 
swallowed up by Hull h, and the possession of the 
water works would be one bulwark of our independence.” 
Newington must be a lively place to live in, and the in- 
habitants are evidently becoming incensed. 





Carpirr Water Works.—A Pe bo ponding in Parlia- 
ment to enable the Corporation of iff to acquire the 
Cardiff Water Works. The preamble states that the 

ration has agreed with the company to purchase its 
un ing. The corporation seeks power to borrow 
490,0001. on the security of the water revenue. The pri 
eye to be paid by the corporation for the works i 


Drapgies FOR THE YEAR 1879.—We have received from 
Messrs. Letts, Son, and Co., Limited, several samples of 
their diaries for the year 1879, which show that the firm 
is fully maintaining the reputation it has gained for these 

blications. The vmwne, Bd diaries issued by Messrs. 
Lotte is something extraordinary. It includes large diuries 
and small diaries, thick diaries and thin diaries, diaries for 
the desk and diaries for the pocket, special diaries for 
members of the chief professions, ho ping diaries, and 
a number of other varieties which we cannot enumerate 
here. These diaries contain a vast amount of useful in- 
formation, and they are well got up for their respective 
purposes. Messrs. Sprague and Co. have also just issued 
their ‘‘ Pocket Diary and Architects’ and Surveyors’ Memo- 
randum Book for 1879.”” This is a very hand Tittle pocket 
volume in a well-made leather case, the ht 
ene | the diary containing, in addition to the usual 
almanack, &c., a variety of eering memoranda and 
other information specially usefal to architects and surveyors. 
We have also to notice t e by Messrs. McCorquodale 
a tess, 00 tao naeentnetion, teheling 6 tienteenatta 
this diary, as its name implies, i ing a di 
railways of in and Ireland, with the names of 

i and a variety of information as 





to their traffic receipts, dividends, &c 
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DETAILS OF WESTPHAL’S COMPOUND ENGINE. 


CONSTRUCTED BY HERR 0. HOPPE, ENGINEER, BERLIN. 








SN 


Up to the present time compound engines have, with 
few exceptions, been constructed with two cylinders, 
combined in various positions, parallel side by side, one 
above the other, inclined towards crankshaft, one in 
front of the other, or even one inside the other. We now, 
however, illustrate on the present and opposite pages a 
new type of compound engine having one cylinder only, 
fitted with three pistons, this engine being one designed 
by Mr. Westphal, of Berlin. The action of the steam in 
this at first sight rather complicated arrangement will 
be easily understood from Fig. 2 on the opposite page. 
The two pistons a and 6, with their piston rods e and f 
(the latter being hollow and sliding on the rod m) are 
firmly connected to each other by means of the cross- 
heads ¢ and d, and therodsgandh. The connecting rods 
i and & transmit the motion of these two pistons to the 
crankshaft by means of the small cranks /and/'. The 
piston rod m cf the middle piston slides freely in the 
hollow rod f, being packed at the end by means of a 
stuffing-box p, and it is connected through the crosshead 
o and connecting rod q to the large crank r, which being 
at 180 deg. to the small cranks /and /' gives to this piston 
a motion always opposite in direction to that of the 
pistons a and b. 

The main slide valve u, and the expansion valve ¢, 
contained in the steam-chest s (see Fig. 4), admit steam 
between the piston a and the front cylinder cover, until 
steam is cut off by the expansion slide, controlled by the 
governor, when the steam is expanded till the end of 
stroke. The steam then passes between the two pistons 
a and n (which are close together at the end of the 
stroke), and expands until the pistons are in the position 
shown in the engraving. Lastly, steam passes into the 
condenser v. The same cycle of operations take place 
at the other end of the cylinder between the pistons b 
and». The four spaces between the two cylinder covers 
and pistons a and 6, and between the pistons a, », and b, 
thus correspond to the four spaces} in an ordinary two- 
cylinder compound, the latter two constituting the low 
pressure, and the former the high-pressure cylinder. 

The air-pump piston w and the feed pump are both 
fixed to the rod h—for which they form a guide—and 
the crosshead d, which has its principal guide in the 
slipper guide-bar y. The main slides u and u', and the 
expansion slides ¢ and ¢t', are driven from eccentrics on 
the crankshaft, the motion being conveyed by rods and 
double-armed levers, as shown in Fig. 1. The governor, 
which is driven by a strap, acts upon the expansion slide 
in the following manner: a small shaft h' passes parallel 
to the valve rods through the steam chest, and is placed 
below the main eccentric, as may be seen in Figs. 3 and 
4.. By means of a lever, rotating motion is given to this 
shaft as the governor rises and falls, the arrangement 
being clearly shown in Fig. 1. On this shaft f' four 
short cranks ¢! (see Fig. 4) are fixed, each of these being 
coupled to a rod k', which by its rise and fall lifts or 
lowers the diagonally-ported expansion slide, Fig. 1, thus 
cutting off earlier or later. The pointer / shows the 
degree of expansion at any moment. This arrangement 
allows & variation of cut-off from zero to 0.7 of the stroke, 
and has proved very quick in action, governing thé speed 
of the engine perfectly under varying loads, 

The arrangement of steam-chest is such that the cy- 
linder is perfectly drained, but the latter is not steam- 
jacketted. To calculate the power of this engine the 








volume of steam to be considered is that of the area of 














cylinder multiplied by the sum of the 
strokes of the middle piston and one of the 
end pistons, or equal to the sum of double 
the throws of the large and small cranks, 
while the effective piston speed is equal 
to the sum of piston speeds of these two. 
In the engine we illustrate herewith this 
effective piston speed for 81 revolutions is 
478 ft. minute, of which 341 ft. are 
due to the large crank, and 187 ft. to the 
small, this latter being also the piston 
speed of air and feed pumps. Both air 
and feed’ pumps work remarkably quiet 
in consequence of this low ees | The 
cranks being set ——— each other, and the heavy 
weights deriving a slow motion from the small crank, 
and the light weights a quick motion from the large 
crank, all the moving parts are well balanced, and no 
strain being thrown on the foundation, the engine is con- 
sidered by Mr. Westphal to be ially adapted for high 
speeds and high pressures. parts of the engine can 
be easily got at, the pistons quickly drawn, and their 
tightness easily ascertained. The steam sages are 
short, and, as we have said, so situated that they drain 
the cylinder perfectly. 

An engine of this construction, built at the works of 
Herr C. Hoppe, in Berlin, was used as a motor at 
the exhibition of paper industries held this year in that 
city. The dimensions of this engine were: Cylinder 
16 in. in diameter, with piston strokes of 10} in. and 26in. 
The indicated power when running at revolutions, 
expanding steam twelvefold, was 50 horse power. The 
vacuum attained was 27 in. The diagrams, Figs. 5 and 
6 given below, were taken from this engine, The speed 









81 Reve. 418 feel Plective 
piston speed 


Fig 5. 






























Bie. 
“ig 6. al 








was very regular, notwithstanding very considerable 
variations in the load on the shafting. The oe was 
built for a pressure of 100 lb., but steam of 50 lb. owe 
sure only was available. A similar engine has 
some time at work in the shops of Herr ©. Hoppe, 
driving, alternately with a large two-cylinder compound 
beam engine, all the shafting, &c., at the works. The 
coal consumption of both engines proved the same during 
a long series of trials extending over some months, the 
compound beam engine, however, working with a higher 
degree of expansion and a much slower speed. 





TWIN LOCOMOTIVE. 

We give this week a two-page engraving, together 
with other views on page 515, of a twin-locomotive con- 
structed at the Schweizerischen Locomotiv und Mas- 
chinen-fabrik, Winterthur, for a tramway between Villa 
Real and Villa Regoa, in Portugal, this line being about 
21 miles in length and having gradients of 1 in 12), as 
well as reverse curves of but 25 metres (82 ft.) jus. 
The line we may add is of 0.9 metre (35.43 in.) gauge and 


ae. 














is laid with rails of the ordinary tramway section. It 
was originally intended to work the line by mules, but 
this being found impracticable, the engine of which we 
now give engravings was constructed as an experiment, 
and it has, we understand, proved thoroughly successful. 

As will be seen from our illustrations, the engine, which 
was constructed from the designs of Mr. Charles Brown, 
the manager of the Schweizerischen Locomotiv und Mas- 
chinen-fabrik, includes some very novel features. It 
consists practically of two six-wheeled tank engines 
placed at a distance apart of 38 ft. from centre to centre 
of the middle axles, and having slung between them a 
strong iron bridge or frame on which the load to be 
carried can be placed. This frame consists of two sub- 
stantial plate girders 17.7in. deep and properly braced 
together, these girders supporting between the engines 
a platform 26 ft. 7} in. long by 5 ft. 10} in. wide, on which 
a Toad of 15 tons can be carried. The two ers are 
connected at each end by a crossbar fitted with cup 
bearings for the spherical ends of a pair of suspending 
links, these links extending upwards to spherical bear- 
ings at the tops of the side tanks of the engines, as shown 
in Fig. 2 of our two-page engraving and in the transverse 
section, Fig. 3, on page 515. The platform is 2 ft, 2.4 in. 
above the rail level, and the links by which it is suspended 
at the ends (and which are each fitted with the means of 
adjustment for length) are about 4 ft. 4 in. iong, so that 
the engines are left very free to adjust themselves to 
curves, while any tendency of the platform to lateral 
oscillation is prevented by a pin which passes through the 
centre of each end crossbar of the bri and a suitable 
frame on the tank of the corresponding engine. The ar- 
rangement of this centre pin is shown in the longitudinal 
section at the left-hand side of Fig. 2. It is, of course, 
through these pins that the hauling or pushing power of 
the engines is also transmitted. 

The two engines connected by the bridge are of identical 
dimensions, and they are of a type to which we have before 
alluded in this journal, as having been very successfully in- 
troduced by Mr. Brown. Each engine has cylinders 8,66 in. 
in diameter and 12.8 in. stroke, while the six coupled 
wheels are 23.62 in, in diameter, the tractive force of each 


engine thus being aoa 


=40.6 lb, for each pound of 
effective pressure per square inch in the pistons. Witha 
mean effective pressure of 100 lb. per square inch on the 
pistons, the two engines would thus be capable of exert- 
ing a tractive force of 40.6 x 100 x 2=8120 lb. On the 
other hand, the weight of each engine empty is 7 tons, or 
about 84 tons in working order, while the bridge weighs 
3.3 tons, and carries, as we have said, a load of 15 tons, 
making the total weight loaded (2x 8.5)+-3.38-+- 15—= 
35.3 tons. This load of course is all carried by the 
coupled wheels, so that there is ample weight for adhesion 
even with a had state of the rails. On such a tramway 
as that on which the engine has to work the resistances 
are probably not much less than 20 lb. per ton, so that 
including the effect of gravity, the total resistances for the 
above-mentioned load on the gradients of 1 in 12} are 
probably nearly.7000 lb. This, however, is very much 
within the full power of the engine, particularly as the 
boilers are capable of carrying a pressure of 200 1b. per 
square inch, and the mean effective pressure in the 
cylinders might thus be considerably higher than we have 
assumed above. As a matter of fact we believe that one 
engine is found almost sufficient to take the load up 
the steep gradients just mentioned. ; 

Referring now to Figs. 1 and 2 of our two-page en- 

ving, it will be seen that the engines have the cy- 

inders arranged completely above the level of the w 
the poner taba transmitted from the piston rods to the 
connected rods through the intervention of rocking 
levers, as in the tank otive, also constructed from 
Mr, Brown’s designs, which we illustrated on page 824 
of our twenty-fourth volume. This system of con- 
struction has been extensively adopted by Mr. Brown, 
and the results have been found very satisfactory ; the 
rocking beams being provided with a very large 





bearing 
surface at their centres of oscillation, and the wear at 
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thi t being found ina iable. The valve gear is | forcing it back into the steam pi Thence the com- | weekly. The amount to be paid for the 57 hours would 
— = : > spas, ~. thus be equal to that now red for the 51 hours’ work. 


also of the type designed by Mr. Brown, which we illus- 
trated and described when dealing with the tank engine 
to which reference has just been made, each valve spindle 
receiving its motion from a lever, of which the lower end 
is coupled to the connecting rod, while the upper end is 
guided in a straight line by an arrangement of parallel 
motion. The links constituting the parallel motion oscil- 
late in centres carried by a crossbar fixed on the end of 
the weighbar, the effect being that when this crossbar is 
horizontal, the upper end of the lever to which the valve 
spindle is coupled moves in a vertical line. When, how- 
ever, the weighbar is partially turned by the reversing 
lever, 80 as to bring the crossbar into an inclined posi- 
tion, the upper end of the lever coupled to the valve 
spindle is caused to move in an oblique line, and the 
travel of the valve is hence ioommal just as it is by 
putting an ordin link motion into full gear. The 
direction in which the weighbar is turned determines as 
usual whether the motion imparted to the valve is that 
for the forward or backward movement of the engine. 
The valves, it will be noticed, are arranged below the 
cylinders, and kept ap to their faces by springs at the 
back. 

The engine frames are very deep and constitute also 
the sides of the tanks. The form of the tank in longi- 
tudinal section is shown by the left-hand part of Fig. 2. 
The axle-box guides on opposite sides of each engine are 
connected by transverse stays as shown, and the axle- 
boxes themselves are similarly connected, provision 
being made for insuring the fair bearing of the axle- 
boxes on the axles, notwithstanding any anequal play of 
the springs on the two sides of the engine. h engine, 
it will be noticed, is carried on three points, there being 
a transverse spring at the leading end and a spring at 
each side having its ends bearing on the trailing and 
middle axle-boxes respectively. The axles are placed 
at equal distances of 2 ft. 2.6 in. apart, the wheel base 
of each engine being thus 4 ft. 5.2 in. only, while the 
total wheel base of the pair of engines with their con- 
necting bridge is 42 ft. 6 in. 

The construction of the boiler is clearly shown by 
Fig. 2 of our two-page engraving and Fig. 3 on page 515. 
The firebox shell is cylindrical and is carried a consider- 
able height above the barrel of the boiler, the crown of 
the firebox being about level with the top of the barrel, 
so that there is no steam space inthe latter. The lowest 
water level is taken as 4in. above the crown of the fire- 
box and the highest level as 14in. above that crown, a 
working range of level of 10 in. being thus provided for, 
a great convenience in working on a hilly line. The 
diameter of the firebox shell is 2 ft. 3.6in., and that of 
the barrel (inside the smallest plate) 1 ft. 11.6 in., the 
barrel being inclined upwards towards the firebox casing, 
so as to allow of the escape of steam into the latter. The 
steam is collected by a series of finely perforated pipes 
radiating from a central casting at the top of the fire- 
box casing, asteam pipe communicating with thechamber 
of this casting passing out through a stuffing-box at 
the front of the firebox casing to an external regulator 
valve as shown. 


The firebox is cylindrical at the lower part, the upper | ti, 


part, however, being flattened at the front side to form 
the tube-plate. The crown is slightly domed and is 
stayed directly to the crown of the firebox casing. The 
tubes are 79 in number, and are 6 ft. 3 in. long by 1} in. 
outside, and 1,84 in. inside diameter. The chimney is 7.9 in. 
in diameter at the smallest part and the blast nozzle 
has a diameter of 2.17 in., or an area equal to one-six- 
teenth that of each piston. The chief proportions of the 
boiler are as follows: 


. ft. 
Heating surface : Firebox ... ove “S03 
Tubes (external) 193.7 
Total... bm 214.0 
Flue area through tubes _.... bes 0.79 
Least secti area of chimney ° 0.34 
Ratio of grate to heating surface 1:54 
‘ box surface to tube surface 1: 9.54 


99 flue area through tubes to grate 


area... eee one eve eve 20g 5.04 
Ratio of least sectional area of chimney to 
grate area... * ose ose we 1:11.7 


We may add that the type of boiler we have been de- 
scribing is one which Mr, een has extensively used for 
tramway engines and tank locomotives of small power, and 
we understand that the results obtained with it have been 
very satisfactory. 

In addition to the ordinary brake blocks applied to the 
trailing wheels, the twin engines forming the subject of 
the present notice are fitted with a counter pres- 
sure air brake arranged as follows: Referring to the 
longitudinal section on the left-hand side of Fig. 2 it will 
be seen that at the bottom of the blast pipe a double- 
faced valve is provided, this valve being so arranged that 
it can be raised by the lever shown, it, when so raised, 
closing the bottom of the blast pipe, and placing the ex- 
haust Leyes ag of the cylinders in free communication 
with the air. To obtain the desired retardation, the 


is reversed and this valve opened, when the 
cylinders act as air ~~ drawing in air through the 
y the valve just mentioned and 


opening uncovered 





air would, if the tor valve was opened, 
pass into the boiler, but the regulator is made so that 
the valve can be held close down to its seat, and the 
escape of the compressed air is allowed to take place 
into the air through a cock specially provided for that 
purpose as shown, the cock enabling the amount of the 
counter pressure to be regulated as desired. Of the re- 
maining features of these engines, it will be unnecessary 
that we should give any detailed description, and in con- 
clusion we need only remark that the whole arrangement 
is well carried out, and that it forms an example of 
special locomotive design of very considerable interest. 


NOTES FROM THE NORTH. 
Guasaow, Tuesday. 
Glas Pig-Iron Market.—The warrant market was 
again on Thursday last, anda further advance in 
price to the extent of 3d. per ton was obtained. In the 





morning prices ranged from 43s, 3}d. to 43s. 4$d. cash, and 
the closed with sellers asking 43s. 5d. cash and 
buyers ing 43s. 4d. In the afternoon prices went up to 


48s. 7}d., but receded to 43s. 6d., the market closing with 
sellers at that price and buyers at 43s. 5d. cash. Friday’s 
market opened less firm, and prices went back slightly ; 
su pearg however, there was a recovery, and the close 
was t 1}d. per ton over the closing price of the pre- 
ceding day, and 8d. of an advance over the week. Business 
was done in the wanes & from 43s. 5d. to 43s. 4$d., the 
market closing with at the a quotation. From 
48s. 6d. to 48s. 7d. cash was paid in the afternoon, and there 
were sellers at the close asking 43s. '7}d. cash with buyers 
offering 43s. 54d, The warrant market was firm yesterday 
forenoon, a amount of business was done at 
eg = ranging from 74d. to 43s. 9d. cash, and at 43s. 6d. 
43s. 7d. one month fixed. There were sellers at the 
close asking 43s. 83d. cash and 43s. 7d. one month fixed, 
while buyers were offering 1d. per ton less. Quietness pre- 
vailed in theafternoon market, and the prices were—sellers, 
43s. 74d. cash, and buyers, 43s. 6d. It is alleged on some 
hands that the improvement in prices now in progress is 
largely the result of a manipulation of the market bringing 
about a squeeze for warrants. There are other persons, 
however, who believe that the better tone in the warrant 
market is in anticipation that the late crash in some of the 
English — bane “a “— will relieve =e market of 
some rash com m. P iron is only in very 
moderate demand, while the pa ee | for home consumption 
is quiet, as is usual at this season of the year. Hitherto 
there has been but very little speculative ar for for- 
ward delivery. Several brands of makers’ iron can now be 
had on easier terms{than those paid a week or ten days ago. 
There are still 92 blast furnaces in actual ou at at 
this time last year only 84 were blowing. A small quanti’ 
of ig iron was sent into the warrant stores last week, an 
on Friday night there were 199,417 tons in Messrs. Connal 
and Co.’s keeping. 
repre poe 
ortunately it is going from 
to worse. There is the utmost difficulty experienced in 
come the works even ially employed, while prices 
still continue to decline. e oe for steel 
is exerting some influence in keeping the malleable 
iron trade. 
Technical Schools and Workshops on the Continent.— 
is was the subject of a lecture delivered on Saturday 
evening, at the special request of the directors of the Watt 
Institution and School of Arts, Edinburgh, by Mr. 
Walter S. B. M‘Laren, of Keighley, Yorkshire, son 
of the senior M.P. for the city of Edinburgh. The 
lecturer remarked that his facts had been gathered duri 
a journey made two years ago through several Continental 
— = connexion = one of the ag oye . ec 
orkshire College of Science. Regarding the techni 
schools jin Vienna, he said they were very well attended 
at night by workmen and apprentices, for was an ad- 
mirable law which obliged the latter to attend a night 
school during part of their apprenticeship. They | 
chemistry, natural philosophy, geometry, drawing, model- 
, &c. There were no such schools in thi 
although an occasional faint attempt was made to imita‘ 
them. The lecturer thought that unless we would consent 
to give our school- the power to build seco: 
and scientific schools as they now build those for elementary 
education, we must submit to do without such schools as 
were tobe found everywhere in Germany. He went on to 
describe yg schools, which, he said, crowned 
the system Senign seteniiie education. They were to 
be found in every chief town of Germany devoting them- 
selyes to teaching the sciences required for every industry, 
but without pyr am By ind itself. e country 
where technical education for workmen was carried to the 
greatest extent was Belgium. There were in that coun’ 
sc of kinds — for apprentices and industri 


schools in those countries, Mr. M*‘Laren t his 
address to aclose by some remarks upon the industrial 
competition at present in progress een this country 
and the leading manufacturing countries on the Continent. 

Wages in the Shipbwilding Trade:— Messrs. Caird and 
Co., shipbuilders and engineers, have to-day 
issued a ci on the wages question in the following 


terms : 

« Shipyard, Greonock, December 23, 1878 
“Finding it necessary to rednoe’ the of all em- 
ployed in works 7} per cent., but before resolvi 
upon this step we ask you to state whether E vou 
be more favourable to an extension of the working hours 





} working 


this country, | time 





The reduction to take effect on and after the 30th 


current. 

“You will therefore please to place a x opposite the 
form which you approve. 

“ This paper with the x filled in is to be handed to the 
aoe not later than 2 o’clock to-morrow. If not 
re by that time, or if returned unmarked, we will 
— that you are more favourable to working 57 hours 


y: 
* CarRD AND Co. 

**T am more favourable to a reduction of 73 per cent. 
**T am more favourable to working 57 hours per week.” 
The proposal, it will be seen, is of an alternative 

ither a reduction of or an increase of 
hours. Intimation has lately been made in the 
various shipbuilding at Dumbarton that a reduction 
will be made on the wages of the various classes of 
workmen—both time and piece—to the extent of 7} per 
cent. 

Great Snowstorm in the North; Serious Interruption 
to Railway Traffic.—Since last Friday a large part of the 
north of Scotland has been shut off from the outer world in 
consequence of a snowstorm of extraordinary severity. In 
some instances the snow has attained to a depth of from 
8 ft. to 15 ft. or 20 ft., and on Monday as many as eighteen 
trains were completely snowed up. The snow plough seems 
to have been of practically very little service; indeed, in 
one case the plough itself had to be left in despair, as even 
it had become snowed up. Six of the ger trains 
which were snowed up on Saturday are still in the places 
where they were first blocked in. Some of the towns that 
depended for their inter ication railway trains are 
now bringing tug steamers into service during this extra- 
ordinary condition of things. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on ’Change at Middlesbrough, but 
very little business was transacted. Nominally the prices 
were again based on No. 3 Cleveland pig selling at 35s. 
per ton, but iron ghenget ds at lower prices. Messrs. 
Connal and Co., of Middlesbrough, reported that they had 
in stock 66,250 tons of Cleveland pig, and at Glasgow they 
had 199,417 tons. Their Middlesbrough f.o.b. warrants are 
quoted nominally 36s. per ton net cash. Messrs. Conaal 
are receiving about 200 tons of pigs at their Middlesbrough 
store daily. 

The Finished Iron Trade.—In the finished iron trade 
work is irregular aud difficult to get.| There is a large 
number of men out of employment, and consequently there 
is considerable poverty and distress in the north. Both 
employers and workmen are subscribing liberally to alleviate 
the sufferings of the poor. The Court of Arbitration for 
the settlement of the wages of ironworkers was held at Dar- 
lington on Friday, before Witham Le Fevre, M.P., and the 
two arbitrators Messrs. Williams and Jones. All that could 
be said why the masters should have a reduction in wages of 
5 per cent. was said, and everything was said against it b 
the representatives of the men. the course of a wee 

ea is Masters are confident that there 
will be a reduction. 

Engineering and Shipbuilding.—During the year there 
has been more work done on Tees-side than might have been 
pa graye The ——— shops have been well employed, 

the shipyards have not done badly, the total tonnage 
being nearly equal to former years. At Middlesbrough 
Messrs. Raylton, Dixon, and Co., have given notice of a 
5 per cent. reduction in wages, and, their men have declined 
pr ae to this as It is hoped that some amicable 
ent will be arranged before the end of this month, 
otherwise the shipyard will be closed for at least a month, 
and probably for a longer time. 

The Coal and Coke Trades.—Except for house coals 
there ‘is less inquiry for ‘fuel. of the works are 
closed for stock taking. The collieries are working short 


The Prospects of Next Year.—The most experienced men 
in the Cleveland iron trade take a view of trade 
prospects. Itis clear that steel is taki e place of iron 
more waits than many people thought was possible, and 
Cleve! is not pre for id change which is 
now i . It is believed by a great many 
persons, with peace abroad, there would be a restora- 
tion of confidence, and trade would revive. Meanwhile 
there is no real data upon which to predict any improve- 
ment in trade. 


Tue Lzeacion or Honour.—The following exhibitors 
in the British Section of the Paris Exhibition have re- 
ceived the decoration of the Legion of Honour. Officer : 
Mr. Frederick i m. Chevaliers: Mr. Collin Minton 
Calder Marshall My, dpoleby, Mr. Josoph Rustem. Mr. 7. 

er » Mr. Appleby, osep . J. 
J. Colman, Mr. John Beintas, Mr. W. H. Lascelles, Mr. 
John Ty om Mr. W. T. r, Mr. Uharles Ran- 
some, Mr. vid Sawden, Mr. William Holland, Mr. 
Stephen Aveling, Mr. Morel-Ladeuil, Mr. James Alexander 
Ford, Mr. Wilms, Mr. C. Bri » Mr. Frederick 
Mr. Arthur Lawson, Mr. B. A. Dobson, Mr. 
Mr. J. P ight, Mr. John Forbes, Mr. 











Mr. 
Mr. 


John Shaw, 
Charles 


Galloway, Mr. W. H. Walker, Mr. James Smart, 
Mr. Isaac W: Mr. W. H. Pellow, Mr. E, Chan- 
teloup, Mr. Henry Doulton, Mr. John Sir John 
a a a G. T. Watts, Mr. W. H. W: Mr. Coombe 
Mr. J. H. Dallmeyer, Mr. Bernhard M.P., 
Mr , Mr. Samuel Platt, Mr. Robert 


Fowler, Mr. James Howard, Mr. Forster Graham. 
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BOILER LEGISLATION. 

In a recent article on this subject (vide page 257 
ante) we made allusion to the Bill that was re 
before the House of Commons on July 26th, 1871. 
As this is the last and most decided step towards 
boiler legislation that has yet been made, and as it 
will probably serve as a starting — for the draw- 
ing up of any measure that may be embodied in the 
legislation which has been promised by the present 
Government, it may be of some service to point out 
where it requires amending. 

We have already explained that as it stands 
worded, the Bill cannot apply to Scotland, where 
there are no coroners. The Bill at the outset throws 
all the responsibility of an explosion on the steam 
user, and its first clause says ‘‘ the word steam-user 
in the act includes every person who employs, or 
about whose works or premises there is employed, 
any boiler used to generate steam power.” 

e addition of this last word ‘‘ power” is a most 
unfortunate one. There are many boilers used all 
over the country for generating steam for the pur- 
pose of boiling rags, bones, tallow, &e., and not for 
‘ generating steam power.” It is well known that 
several disastrous explosions of such boilers have 
taken place, and that many more are likely to take 

lace in the future, unless some improvement is made 
in their design, construction, and management. By 
the wording of the above clause, many owners of 
these boilers would not come under the deterrent 
provisions the Bill is meant to extend to all. By 
omitting the word ‘‘ power,” the range of the Bill 
would be extended with advantage, But instead of 
‘“‘any boiler used to generate steam power,” it would 
be better to say ‘‘ any vessel in which steam is gene- 
rated or used.”’ 

The fifth clause in the Bill provides that in the 
event of an explosion, ‘‘ whether attended or no, 


with loss of life, or injury to person or damage to 
property,” the coroner shall require a jury to be 
summoned. Now we can make all allowance for 
any one trying his hand at legislating, and not ventur- 
ing upon any attempt to get rid of the time-honoured 
‘¢ crowner’s quest” in a case where there is loss of 
life, but why, in the name of common sense, when 
no one is hurt should twelve shoemakers, bakers, 
greengrocers, &c., be called together before a doctor 
or a lawyer, and sit over a piece of boiler plate that 
has fractured, or a few rivets that have had their 
heads knocked off, and pretend to listen to technical 
evidence they are all quite incapable of comprehend- 


mi 
e question for solution, when there is no loss of 
life, will be who is to blame, the designer or boiler- 
maker on the one side, or the steam-user or his 
attendant on the other, the user being held re- 
sponsible for the competency and carefulness of his 
servant as is provided for in the Bill. In the case 
of an inspected or insured boiler, it might be a 
question whether the inspector or his employers 
were not liable. Disputesin which these parties are 
involved are not of uncommon occurrence, and when 
they come before a judge at the county or assize 
courts are commonly referred to arbitration. The 
judge sometimes candidly declares that neither he 
nor the jury can be expected to know even the 
meaning of many of the technical terms, and much 
less to understand the right use or nature of the 
parts they describe. Exceptions to this may take 
lace now and again when the judge happens to have 
a good scientific and technical training, having 
perhaps had considerable experience as counsel in 
patent cases. But however well fitted the judge 
may be, it cannot be expected that his levuiedas 
will be shared by the majority of the twelve jury- 
men. More rarely it has happened that the judge 
has sought the assistance of an assessor. 

This practice of the judges to refer cases to 
arbitration, the technical merits of which they can- 
not be expected to understand, is strong evidence 
against the expediency of empowering a coroner to 
summon a jury to inquire into the cause of a boiler 
explosion, Stronger evidence still against the fit- 
ness of a coroner and jury for such a task is to 
be found in the numerous unsatisfactory verdicts 
they give every year, and even when assisted by 
a scientific assessor; the verdict and recommenda- 
tions after the inquest on the ‘‘ Thunderer” explosion 
to wit. Should the coroner’s inquiry be extended 
from cases of loss of life to cases of fractured 
shells and collapsed tubes, the stereotyped ‘‘ acci- 
dental death” may be expected to become “ acci- 
dental fracture” or ‘‘ accidental shortness of water,” 
with a recommendation that the inspection of boilers 
should be compulsory, in order to prevent the 
great risk of destroying life there is when an ex- 
plosion is attended with damage to property. 


ad| Assuming legislation to take the deterrent form, 


which so a advocate, and to impose ties 
in the event of an explosion, whether fatal or not, 
on those who are to blame for faulty design, work- 
manship, material, equipment, fixing, feed water; 

ement or attendance, as the case may be, 
there can be no question that the inquiry into 
the cause of the explosion should be conducted 
by independent persons, competent to deal with 
the merits of the case, appointed by the autho- 
rities, but not necessarily by the same tribunal 
that imposes the penalty which may follow or not 
the decision come to as to the cause of the ex- 
plosion. 

When the time comes for appointing engineers 
competent to ey re a boiler explosion, it will 
probably be found that they are not so numerous 
as many imagine. The rash and ill-considered 
opinions given by eminent engineers at boiler ex- 
sein inquiries, and the evidence given before the 
Admiralty Boiler Committee, show that competency 
in boiler engineering is too often merely taken for 
granted. 

Competent engineers may be divided into two 
classes, those whose competency has been acquired 
and tested by a long experience in the various 
designs, modes of construction, management, and 
inspection of boilers throughout the country, and 
those whose competency is assumed, The former will 
be found chiefly amongst the Board of Trade inspec- 
tors and surveyors, and the engineers of the boiler 
inspection and insurance companies. The latter 
among the few engineers and higher class of boiler- 
makers, who have given much attention to the sub- 
ject, but who have not had much practice in in- 





vestigating explosions. No doubt i a few years 


the number of the latter would be largely increased, 
and from them the ranks of the former could be re- 
cruited, A boiler is by no means neces- 
sarily a competent boiler engineer, but a competent 
boiler engineer must necessarily have had consider- 
able experience in inspecting as well in designing, 
constructing, working, and managing boilers, 

mit of eash investigation to the Secretary of State, 
result of each investigation to the » 
and that such r shall be annually presented to 
both Houses of Parliament, ‘This is, however, not 
sufficient. Not only the result of the investigation 
but the engineering evidence also on which the 
result is based should be presented. This is desir- 
able for more reasons than one, In the first place, 
the dissemination of the information gained at the 
investigation, and the facts bearing on the case, will 
go a long way towards the prevention of similar 
occurrences in the future. It is difficult to over- 
estimate the value of the services rendered to boiler 
engineering both in this country and abroad by the 
eye of the reports of the Manchester Steam 

sers’ Association, and in a less degree by that of 
the other boiler ry neg and quae as much good 
might be expected from the publication of the in- 
formation gathered by the engineers acting on 
of the Government. In the second place, it is of 
great importance that the conclusions arrived at by 
the Government engineers should be capable of 
receiving confirmation or rectification if necessary 
by those outside. The Government can never 
enjoy a monopoly of engineering ability and have 
an exclusive rience in all matters relating to 
boiler engineering. Moreover, it is well known 
what a fossilising effect the routine and red 
have, with which the Government and large public 
companies have to protect themselves against the 
host of would-be advisers and pioneers of progress. 
By publishing the engineering evidence taken at 
each investigation, the results will be able to be 
discussed, and the knowledge of the Government 
engineers will stand a chance of parr iy Rage a level 
with that of engineers outside, Besides the publica- 
tion of the evidence will tend to remove any dis- 
satisfaction with the result which there may be in 
certain cases. 

There can be little doubt that in the event of 
such a Bill as this becoming law, any verdict adverse 
to the steam user on the one hand, or to the boiler- 
maker or whoever is responsible for the design 
of the boiler on the other hand, would open the door 
to litigation for the friends of those killed or injured, 
or for those whose property has been damaged by 
the explosion. This, in our opinion, is a most 
serious objection against the principle of the Bill, 
Apart from any saving of life it might effect, such 
a measure would be likely to benefit the lawyers 
quite as much, if not more, than those for whose 
benefit it is framed. Thisis, however, the inevitable 
consequence of any deterrent measure that may be 
devised. During the number of years that must 
elapse before the deterrent measures could have 
any effect in materially reducing the number of 
explosions, and number of lives lost, a great man 
firms might be ruined by the litigations the B 
would doubtless give rise to, It is thus more than 
probable that such a Bill would have to be replaced 
eventually by a preventive measure. 

The only aim that any really valuable preventive 
measure can have, is that of making boiler inspec- 
tion compulsory—a course which we have so 
allynented. How this can best be done, without 
having Government inspection, we shall attempt to 
show in a future article. 





GRAPPLING SUBMARINE CABLES. 
Tue haps and mishaps which from time to time 
befall submarine cables form one of the most in- 
teresting cnapters in the history of selagreghy 
Submerged as it is, out of sight on the “slimy 
bottom of the deep” the fancy is enlisted to know 
how it fares with a cable in unknown waters, 
tenanted, it may be, by strange creatures, But 
over and above this ular interest is the impor- 
tant practical value of any reliable information on 
the subject, A submarine cable represents a vast 
sum of money hazardously risked in the sea, amid 
dangers which are unusually sudden and unpreven- 
tible, and to which it is in its entire length exposed. It 
is essentially weak against attack, for if wounded at 
any point, the whole is placed hors de combat, and it 
ents a long and attenuated body to the enemy. 
Whatever can be accurately learned of the nature 
and causes of 





these mishaps is therefore of great 
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moment as enabling telegraph engineers to prevent 
their recurrence in future. 

In the early days of Atlantic telegraphy no less 
an authority than Sir William Thomson used to 
say that the bottom of the sea was the very safest 
place for a submarine cable. It was then believed 
that once safely submerged, a good cable would 
last for an indefinite period. Subsequent experience 
has falsified both of these opinions, for the average 
life of a cable is now reckoned at from ten to fifteen 

ears; and the damages which submarine cables 
ve sustained in the sea are both varied and 
-numerous. Some of them are so curious that the 
could not have been foretold by any one; althoug 
Dr. Russell, of the Zimes, reached nearer to the pro- 
phetic heights than Sir William, when he suggested 
that probably there was some unknown insect at the 
sea bottom waiting for the first gutta-percha core to 
develop its latent stomach and incisors, as a mite 
may be supposed to have bided the advent of cheese. 
Every one now knows that the ravages of the small 
worm called sometimes the /imnoria terebrans, and 
sometimes the feredo, have amply fulfilled Dr. 
Russell's prediction, 

Besides the ¢eredo there are many sources of hurt 
to submarine cables; icebergs grating on the sea 
bottom have been known to cut them, and ships’ 
anchors frequently foul and damage them. No in- 
stance, however, is yet known of a sunken ship 
settling down on them. The whale which got en- 
tangled and snared to death in the Persian Gulf 
cable is a well-known case of mishap due to the 
larger sea animals; and the fish-bites which again 
and again interrupted the Para to Cayenne cable,* 
Brazil, the strokes of the saw-fish on one of the 
East Indian islands’ cables, as well as the turtle 
‘* mashes” which crushed the Havannah to Key 
West cable, are also familiar to all practical elec- 
tricians. Ordinarily the damages to submarine 
cables, which necessitate their being lifted for repairs, 
may be conveniently classed, as Mr. Andrew 
Jamieson C.E., electrician for the Eastern Telegraph 
Company's Mediterranean lines, classed them in a 
paper read before the Society of Telegraph Engi- 
neers on Wednesday, November 13th, under the 
heads of faults due to abrasion, anchors, teredoes, 
broken conductors, deterioration of the insulating 
properties of the core, and lightning. Abrasion 
results from the cable being festooned between two 
prominences on the sea bottom, and the action of 
tides and currents in deep, or waves in shallow water. 
It can only be avoided by thoroughly knowing the 
depth and character of the bottom over which the 
cable is being laid, and paying out a sufficiency of 
slack to let the cable rest easily in the hollow be. 
tween the two hills. And here the vital importance 
of searching soundings being taken before the route 
for a cable is selected, and whilst it is being laid, 
cannot be too strongly insisted upon, There is an 
inherent tendency in men, when they do not know 
the precise dangers before them, to risk somewhat 
and “trust to Providence,” Hence, unseaworthy 
ships dare the sea, and submarine cables are blindly 
laid in waters which have never been properly 
sounded. But if cable property is so valuable that 
it is daily subjected to the strictest tests while it is 
on shore, is it not sheer carelessness and un- 
wisdom to go away and deposit it at the bottom of 
an unexplored sea? Yet this has;been done over 
and over again, to save first expense and trouble, 
We have ourselves seen miles of heavy shore end 
cable laid on blue mud as soft as butter in summer, 
while hundreds of miles of ordinary main sheathed 
only with hemp-covered iron wires were laid along 
a coral coast on the rugged borders of the reef itself. 
An intimate knowledge of the ground both before and 
during the laying of a cable is of the test im. 
portance to its future wellbeing. For this purpose 
Sir William Thomson's steel-wire sounding apparatus, 
which is fully discribed in ENGINEERING, vol. xx., 
page 41, is the best yet invented. By the use 
of pianoforte wire for the ordinary hemp-sounding 
line, the friction of the descent and pulling in of the 
lead is so much diminished that twomen can take a 
sounding with it of 1000 fathoms and clear away 
within one hour after stopping the ship. 

Against damage by the anchors of ships and 
fishing-smacks, a matter of frequent occurrence on 
the Atlantic cables off the coast of Newfoundland, 
there is little remedy except to sheath the cable 
heavily, or avoid fishing grounds, and to foster care 
on the part of fishermen in — “- For teredo 
ravages many preventatives have mn posed, 
such as men the core and hemp sheathing in 


* See ENGINEERING, vol. xxiii., page 270. 








obnoxious substances such as castor-oil or oil of the 
andoroca nut of Guiana, The use of glass or “ slag” 
wool has also been su as a substitute for 
hemp in sheathing, and has been patented. Accord- 
ing to one plan — No. 312, 1877) a riband of 
felt, calico, or other fibrous material is coated with 
a mixture of resin, resin oil, or marine glue, and 
while soft it is caused to adhere on one side or both 
sides to wire gauze or sheet brass. It is then cut 
into tapes, which are laid along the core helically so 
as to overlap. We do not know that any of these 

lans have tried on a practical scale; but the 
Desters Extension Telegraph Company have now 
150 miles of cable covered with a close envelope of 
brass tape laid on spirally, being tried in a locality 
much infested with teredoes, 

Broken conductors are usually due to excessive 
strain onthecable. Earthquakes have been known, 
especially on the west coast of South America, to 
rupture the cable by the upswelling of the ocean 
bed. The only a) mt remedy for such accidents 
is to make the cable strong by iron sheathing, since 
it cannot be made elastic. Lightning has been 
known to damage one or two Mediterranean cables ; 
but there is no instance of its doing injury to any 
cable provided with an efficient lightning protector. 

When the fault, whatever be ita cause, is localised 
by the tests made on shore, the repairing ship, pro- 
vided with buoys, grapnels, spare cable, and testing 
apparatus, proceeds to the spot, and grapples for 
the cable. If the bottom is rocky it is sometimes 
better to go aside to a point where the bottom is 
more favourable, and raise the cable there. In 
laying it again, too, itis sometimes advisable to make 
a detour, and lay the cable so as to avoid the bad 
ground. Mark buoys are almost always used in 
repairing, sometimes to buoy the cable off the 
bottom at a neighbouring point, and so relieve the 
strain on the cable when the ship lifts it to the 
surface at a point further on, as was done by Sir 
Samuel Canning in raising the Atlantic cable with 
the Great Eastern, sometimes to buoy up a severed 
end, while the ship operates on the other end ; and 
sometimes merely to mark a position. By night 
these buoys have, until now, been lit by an oil lamp 
placed upon them bya boat’s crew. But in order to 
do so there is all the time, trouble, and in rough 
weather the danger of sending the boat night and 
morning to ship and unship the lamp; and it is 
highly desirable, as Mr. Jamieson pointed out, that 
some better means should be devised. Mr. Jamieson 
mentioned the lamp of voy es Collison as a likely 
improvement, This lamp burns gas, compressed to 
ten atmospheres in a chamber within the buoy, and 
by a recent trial it was found to keep alight on the 
sea for twenty-two days and nights, during which 
time it rode out a gale. The light could be seen by 
the glass for four miles, and by the naked eye for 
two miles. In connexion with this subject Mr. W. 
H. Preece stated, during a short discussion which 
followed Mr. Jamieson’s paper, that he had seen off 
Sandy Hook, New York, an automatic pneumatic 
buoy, which compressed air by the act of rising 
and sinking on the swell, and allowed it to issue 
from a whistle with such force that the sound could 
be heard four miles off or more. In fogs or during 
night such a buoy would prove useful for marking 
shoals or wrecks, and it might also prove occa- 
sionally useful on cable expeditions. But what is 
chiefly wanted is a light beacon for night uses. A 
recent invention (No. 2194, 1877) by'Mr. de Lussex, a 
Belgian electrician, is designed to supply this want: 
The principle is to light the buoy with electricity, and 


for this ar r, de Lussex employs a Khum- 
korff coil, a vacuum tube, and a battery. The 
battery is composed of large zinc and carbon plates, 


placed very close together, and immersed in the sea 
water under or beside the buoy, which supports 
them. The current generated through the 
primary circuit of theinduction coil, and the secondary 
discharges illuminate the vacuum globe. The ac- 
tion is of course constant, but the light only be- 
comes visible as night draws on. This invention 
appears to be new to English telegraph engineers, 
as no mention was made of it at the recent meeting 
of the society, The weak point about it seems to 
us to be the feebleness of the light or glow pro- 
duced for beacon purposes ; but we believe that the 
buoy was recently tried at Brussels with consider- 
able success. 

Another and more important tool in grappling is 
the — itself; and the most valuable part of 
Mr. Jamieson’s paper was his treatment of this sub- 
ject, and jally his account of his own patent 
grapnel, with refractile flukes, fully described and 





illustrated in ENGINEERING, vol. xxiv., page 431. The 
earliest form of grapnel was the ordinary form, con- 
sisting of an iron shank with four curving arms or 
flukes at the bottom, and a swivel head at the top. 
Being cast in one piece, when a fluke of this grapnel 
breaks against a submarine rock, the grapnel is ren- 
dered useless, and as it is no uncommon thing to 
break six or seven teeth in the course of a day’s 
work, the expense mounts up. An improvement on 
this form was the ‘“ centipede” grapnel, consisting 
of a square backbone of cast iron with iron feet or 
flukes tongued and keyed into it, so that when any 
of the latter was broken, a fresh one could be put 
into its place. Then came Lambert’s grapnel (sug- 
gested by Mr. Latimer Clark, and improved by 
Messrs. Johnson and Phillips), which, on catching 
the cable, cuts it, and seizing one end, lets the other 
go. This grapnel, however, ingenious in its aim, is 
not yet a practical success; and the best advance on 
the earlier forms is that of Mr. Jamieson, with toes 
or flukes, which relieve themselves of rocks in pass- 
ing over the ground, while at the same time they 
retain the cable. One minor improvement in it lies 
in keeping the shackle pin from projecting so far as 
to hook the cable, it being no unusual thing to raise 
a cable on the shackle even from 800 fathoms deep. 
In order to better estimate the economy of this 
grapnel, however, Sir Charles Bright did well to 
ascertain from Mr. Jamieson its cost as compared 
with ordinary ‘‘centipede” grapnels, One of the 
latter does not cost more than 10/. or 15/, at the 
outside; whereas Mr. Jamieson’s grapnel costs 50/. 
Although the first cost is so much greater, however, 
94 is little chance of its being mutilated when at 
work, 





HAYANGE. 

Nor the least interesting of the visits paid to the 
great iron works of France during the late meet- 
ing of the Iron and Steel Institute at Paris, was 
that to the extensive establishments of MM. 
Henri and Robert de Wendel and the Baron Gargan, 
which are situated at Hayange, Moyeuvre, and 
Stiring-Wendel, in Lorraine. The starting-point 
for these groups of works was the historical and 
heavily-fortified town of Metz, which the visitors— 
some thirty in number—reached from Paris on the 
evening of the day following that on which the 
meeting there was closed. At Metz, with Mr. I. 
Lowthian Bell, M.P., at their head, they were re- 
ceived by the Baron Gargan, who is a cousin of the 
De Wendels, and connected with them in their busi- 
ness. Next morning the party proceeded by rail to 
Hayange, where they were received by M. Henri de 
Wendel —M. Robert being away from home—by 
whom and the Baron Gargan they were escorted over 
the works. Before proceeding to the details of this 
establishment we may premise that these works are 
the most extensive in a district which has been 
called the Cleveland of France, for the reason that 
an oolitic iron ore similar to that of Cleveland is 
being won and worked there. Instead, however, of 
carbonate of iron, as in the Cleveland stone, the 
Hayange ore contains hydrated oxide of iron, the 
yield of metal being about 33 per cent. The group 
of works at Hayange date back a considerable 
distance into the past, having been in the possession 
of the De Wendel family since the year 1705. The 
works at Moyeuvre they started in 1825, whilst 
those at Stiring-Wendel were commenced by the 
firm early in 1846. 

At Hayange the works are situated in a valley, on 
either side of which rise the vine-clad hills, in some 
of which the mines are situated. The claims here 
for working the oolitic iron ore cover an area of 
29} square kilometres, or about 12 square miles, 
whilst the general works and buildings occupy an 
area of about 50 acres. The ironstone beds are 
from 6 ft. 6in. to 13 ft, thick, and the mines are 
worked by two drifts, which penetrate the country 
for a distance of 4000 metres, or nearly two miles. 
These drifts open out immediately on to the works 
to the rear of the blast furnace plant, which is situ- 
ated at the foot of the hills, so that the wagons of 
ore are run direct from the mine workings to a 
range of bunkers into which the ore is tipped. The 
coke bunkers are arranged beside those for the cre, 
and they are all carried on iron columns. Beneath 
these bunkers is a space 740 ft. long by 65 ft. wide, 
where the charges of ore and coke are taken through 
traps for the blast furnaces, to the tops of which 
the charges are raised by hydraulic hoists, The 
coke used is ys emt the firm at their ovens 
at Hirschbach from coal from their own pits, and 
partly purchased. From 1705 to 1795 there was 














Dec. 27, 1878.] 


ENGINEERING. 


515 





TWIN LOCOMOTIVE FOR THE VILLA REAL AND VILLA REGOA TRAMWAY (35.43 In. GAUGE.) 


CONSTRUCTED AT THE SWISS LOCOMOTIVE AND ENGINE WORKS, WINTERTHUR, FROM THE DESIGNS OF MR. CHARLES BROWN. 


Fig. 3. 




















































































































only one small charcoal blast furnace at Hayange. 
At the present time there are six blast furnaces, each 
producing 70 tons of white forge pig, or 40 tons of 
grey foundry iron in 24 hours. ‘The output for 
July last was 10,200 tons. There is also a seventh 
blast furnace in course of construction. All these 
furnaces are about 80 ft. high, and 21 ft. 6in. dia- 
meter at the boshes. Two of the six in work have 
the blast heated by Whitwell stoves, the other four 
having Bell stoves. The blast furnace plant, in fact, 
has been constructed from designs supplied from Mr. 
I. Lowthian Bell (who is an old frfend of the De 
Wendel family), and in all cases is similar to the 
plant at Mr. Bell’s Clarence Works, The furnaces are 
close topped and have a cup-and-cone arrangement 
for feeding. The gases are conveyed away to the 
boilers and stoves through pipes in which there is 
a simple arrangement for trapping the dust. This 
consists in having dip-tubes depending from the 
main tube at distances of about 6 ft. apart and 
opening downwards into a vessel of water. The 
deposit is thus lodged at intervals at the bottom of 
the water and is cleared out as required, the blast 
not having to be taken off to clear out the deposit 
as in ordinary. 

The blowing engines were made at the works at 
Hayange and consist of three pairs of engines with 
horizontal oscillating cylinders. ‘The steam cy- 
linders are each 40 in. in diameter with an 80 in. 
stroke, running at 18 revolutions per minute. The 
blowing cylinders are 108in. in diameter. The 
steam presure is 60 lb., and that of the air 4 Ib. at the 
engine with a loss of about one-sixth at the tuyeres. 
The hearths of the blast furnaces are cooled by 
jets of water playing on the exterior from an en- 
circling horizontal perforated pipe. The ore is not 
calcined before it is fed into the blast furnaces. 
Owing to the quantity of phosphorus in the iron, 
we need hardly say that its conversion into steel is 
not here attempted. ‘The following are the analyses 
of some of the irons produced at these works, and 





(For Description, see Page 511.) 
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with which we have been favoured by MM. de 
Wendel. They produce from No, | pig up to No. 7: 


Analyses of Pig. 
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_ —h No. 5. | No. 6. | No. 





Sulphur a 0.71 1.15 1.41 
Phosphorus ... 1.819 | 1.864 | 1.878 | 1.904 
Graphite a | 3.80 0.05 

Combined carbon ...| 0.67 4.09 4.20 3.90 
Silicon ° et 9.60 1.255 0.93 0.820 
Pareiron .. ..-| 90.071 | 92.031 | 91.842 | 91.96 

















For the production of 1 ton of pig, 2700 kilos., or 
about 2 tons 14 cwt. of ore are used, and for white 
iron 1 ton of coke, but for grey iron 23 cwts. of coke 
are used. 

In connexion with the blast furnace plant at 
Hayange and placed near it are foundries, forges, 
and fitting shops on a large scale. The general 
machine shopis 800 ft. long by 80 ft. wide, and is 
well stocked with every kind of machine tools from 
the best English makers, Whitworth’s name being 
very prominent. In this shop the firm do all their 
own engine work, besides turning out a quantity of 
small ironwork for railways and machinery for their 
own mines and other works. At some of the ma- 
chines rolls were being finished for their own rollin 
mills. The rolls are made from a special pig mixe 
with Scotch iron, and only those for plate and 
girder mills and for small round and square bars 
are chilled. The machines are driven by a 40 horse 
power horizontal engine, by Hick, Hargreaves, 
and Co., and a 15 horse power turbine. The shop 
is fitted with a system of overhead travelling cranes 
and ways carried on wrought-iron columns, Here 
was being finished a quantity of permanent way on 
Vautherin’s system, which consists of wrought- 
iron transverse sleepers carrying a foot rail, which 
is held in place by a somewhat complex arrange- 
ment of wrought-iron clips and a wedge piece. A 
large quantity of permanent way on Hilf's system 
was also being turned out. Hilf’s is a longitudinal 
sleeper carrying a flat-bottomed rail, and connected 
by wrought-iron transverse ties. And here we may 
mention that wrought-iron permanent way is largely 
coming into use on the Continent, especially Hilf’s 
system, of which there are over 3000 miles, or 
300,000 tons laid in Germany, Austria, Holland, and 
Belgium. English railway engineers, it would 
seem, are looking into the matter also, for two of the 
North-Eastern Railway Company’s engineers were 
amongst the visitors to Hayange, and they were 
deputed by their directors to examine into and re- 
port upon the various systems of iron permanent 
way in use on the Continent. This company have 
even gone further than that, for they have ordered a 
mile of double way on Mr. Charles Wood's trans- 
verse wrought-iron sleeper and clip-chair principle 
to be laid down on one of their lines for trial. 

Not far from the general fitting shop is a row of 
six large buildings, the first of which is used for the 





production of small ironwork for railway mining 
and general purposes, such as bolts, nuts, washers, 
screws, and the like. This building is 450 ft. long 
by 200 ft. wide, and the machinery in it is driven by 
a 25 horse power engine. Next is the forge, which 
is of the same dimensions as the previous shop, and 
which contains a 10-ton double-acting steam hammer, 
by 'Thwaites and Carbutt, and a smaller hammer. 
The engine attached to this shop is of 20 horse 
power. ‘The pattern shop comes next, beyond 
which are two foundries, the sixth and end building 
being at present unused. All these buildings are of 
the same size, namely, 450 ft. long by 200 ft. wide. 
The works at Hayange and elsewhere are all inter- 
sected by lines of railway belonging to the firm, and 
which are connected with the railway system of the 
country at various — A short run from the 
shops just described by one of these lines brought 
the visitors to the puddling furnace plant of Hayange, 
whither the pig is conveyed for treatment from the 
blast furnaces, In this mill thereis one of Howson’s 
three-cwt. puddling furnaccs, with a gas producer 
on the Tessie du Motay system. ‘The furnace, how- 
ever, was not in work at the time of the visit, There 
are also sixteen mechanical puddling furnaces on 
Lemud’s — thirteen of which were at work. 
There is likewise a puddled bar train, with a train 
for making finished bars. The machinery here is 
driven by a steam engine and two waterwheels. The 
manufacture of sheet iron for tin plates is carried on 
in this mill, The plates were made from wrought- 
iron scrap, which is ma to a welding heat in a 
charcoal open hearth. e ball is then taken out 
and put under a hammer, and afterwards rolled 
down into very superior charcoal plates, which are 
tinned on the works. This part of the manufacture, 
however, was not seen by the visitors, as the 
appointed time had arrived for luncheon. M. de 

endel and the Baron Gargan, therefore, led the 
way through a magnificent deer park to the 
Chateau Wendel, where the guests were received by 
Madame de Wendel and Baroness Gargan. 

After an excellent luncheon supplemented by 
cigars — coffee on en terrace of se chateau, in 
view of fine surrounding scenery, the again 
moved forwards, this time theonat the hw and 
orchard of the chateau, to the rolling mill. Here 
they found a building 600 ft. long a) 400 ft. wide, 
in which a fine rolling plant was located, First 
was a mill for fine sheets for tin plates, which is 
driven by water power. Next was a mill for mer- 
chant iron and small rails for mines driven by an 
80 horse power engine with horizontal oscillating 
cylinder. In front of this is a plate mill driven by 
a similar engine. Then comes a large reversing 

late mill with Ramsbottom reversing gear, and 
Saves by a double cylinder engine by Hick, Har- 
greaves, and Co., with 30-in. cylinders and 48-in. 
stroke working with 75 lb. steam. To the left of this 
is a Belgian universal mill for strips and webs of 
girders and the like, whilst adjoining this is a Louth’s 
mill with three-high rolls, the only one on the works. 
These mills are driven by another of Hick’s engines 
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with Corliss gear; the engine having one 30-in. cy- 
linder with 4 ft. stroke, and using 80 Ib. steam. 
For thin plates Louth’s three-high mill is found best 
here, but for large places the reversing mill is = 
ferred. We noticed that in some of the mills MM 
de Wendel have an extra standard at the 
end of the train for finishing rolls for special 
sections, a system which they find very useful. 
The reheating of the piles for the rolls is effected in 
Siemens furnaces which are supplied with gas by 
producers on the Tessie du Motay system. The piles 
are carried—or rather run—from the furnaces to the 
mills with great rapidity by means of an ingenious 
system of overhead railways or carriers. In addi- 
tion to the machinery we have enumerated there 
are two large shearing machines, and some anneal- 
ing furnaces, There is also a Danks rotary furnace 
and squeezer at these works, but they have long 
since fallen into disuse. Stores of considerable 
capacity complete this extensive and well-arranged 
establishment, whichfitself completes the group of 
works known as those of Hayange. 


MOYEUVRE. 


Half an hour’s run by rail brought the visitors to 
MM. de Wendel’s works at Moyeuvre, where there 
are iron mines, blast furnaces, and general wrought- 
iron producing machinery. On the way the party 

ed asheet rolling mill for very fine plates at 
uzange, and works at Schrémange, where ordinary 
building and fine bricks are made for use at the 
various other works of MM. de Wendel. At 
Moyeuvre the claims for iron ore cover an area of 
23 square kilometres, or about 9 square miles. The 
ore is rich in phosphorus, but nevertheless good iron 
is made from it. The deposit is similarly situated 
with regard to the blast furnaces as that at Hayange, 
and the blast furnace plant is also similarly arranged 
and constructed with ore and coke bunkers to the 
rear. There are four blast furnaces provided with 
Bell stoves, only three, however, were in blast at the 
time of the visit. ‘They were making white iron for 
puddling, of which the three furnaces produce 5000 
tons per month, at least that was the return for 
July last. The furnaces are blown by means of 
two pairs of horizontal engines with oscillating cy- 
linders, made at Hayange and similar to those in use 
for the blast furnaces there. At Moyeuvre there is 
also an old engine with a single horizontal oscillat- 
ing cylinder, and two vertical blowing cylinders 
worked from two beams through spur gearing from 
the engine, which is in a separate room. Over the 
entrance to one portion of this engine-house is a 
tablet bearing the inscription ‘A. Fabert, 1628— 
restored 1852,” testifying to the age of this portion 
of the works. A short distance from the blast- 
furnace plant are the puddling furnaces, which are 
all on Lemud’s mechanical system and are 36 in 
number, although only 25 were in work. ‘They are 
all driven from a Corliss engine of 30 horse power. 
There were here two puddled bar trains and one 
billet train for wire. The billets are conveyed to 
an adjacent mill, to which we shall presently again 
refer, where they are rolled into wire which is re- 
turned to the present mill for drawing. At Moyeuvre 
there are also several trains for plates, including 
one of Louth’s, which is used for plates from 2 in. 
to 5 in. thick, and a reversing mill which is used for 
thicker plates. For smaller sizes, that is _ less 
than Qin., the old two-high pull-over mill is used. 
In the wire-drawing mill there are 60 blocks for 
drawing wire to any size for nails, which are made 
in large quantities here. The wire is prepared for 
drawing by first immersing it in an acid bath, and 
then running it through machines for cleaning off 
the scale. From these latter the wire is passed on 
to the drawing blocks, where it is reduced to the 
various sizes required for the nails, In the nail 
mill French nails of all sizes are made, the smallest 
being turned out at the rate of 600 per minute. 
When visited, this mill was a little slack, but was 
turning out 6 tons of all sorts per day. When in 
full work, however, the output is 20 tons per day, 

From Moyeuvre a short walk brcught the visitors 
to the merchant iron mill at Tamailles, Here, in 
a building 300 ft. long by 200 ft. wide were ten 
trains of rolls including a wire-rod mill. Two of 
these trains are driven by waterwheels, and the 
other eight by steam power. In this mill were 
rolled the first rails for the first French railway. 
Four of the mills are for merchant bars, and are 
worked from Siemens furnaces, the other six being 
used for small bars, and are worked in connexion 
with gas furnaces. As the wire is produced from 
the rod mill it is coiled and at once placed 





in circular iron-covered bins about 5 ft. dee 
and 3 ft. in diameter, and sunk into the groun 
Here it is allowed to cool slowly, and is thus annealed, 
an arrangement which is found to be of considerable 
advantage with regard to the further manipulation 
of the wire rod at Moyeuvre. There are nine 
Siemens furnaces in the mill supplied from Siemens 
gas producers. There are also four Bicheroux fur- 
naces, which make their own gas, and four ordinary 
furnaces—seventeen furnaces in all. ‘The store at- 
tached to this mill is a marvel of capacity; it is 
850 ft. long and about 250 ft. wide. Here every 
autumn is accumulated for the winter sales a stock 
consisting of eight thousand tons of iron of all 
sections and sizes, including round iron 8 in. in 
diameter, and rolled J joists 12 in. and 15 in. deep 
with 5 in. and6in. flanges. With the inspection of 
this vast store by the dim flicker of torches the day’s 
work concluded, and the visitors returned by train to 
Metz ai night. 
StTrRING- WENDEL. 

On the following morning the visitors proceeded 
by train to another of MM. de Wendel’s establish- 
ments at Stiring-Wendel, which is about 36 miles 
from Metz. It is just on the Prussian frontier, 
about 1} miles beyond Forbach, which gave its 
name to the second great engagement which took 
Sw between the French and the Prussian troops 

uring the last war. As a matter of fact, however, 
the battle was really fought at Stiring- Wendel, and, 
moreover, was decided in the iron works themselves. 
This incident will justify a brief notice of the at- 
tendant circumstances on our part, as a pitched battle 
in an iron works, which an hour or two previously 
had been in full work, is by no means an ordinary 
occurrence. We may observe that the works are 
situated at the foot of the heights of Spicheren. ‘l'o 
the rear is the little town of Stiring-Welden, which, 
with its capacious church and schools, has been 
built entirely by MM. de Wendel. In front of the 
works is the railway from Paris to Saarbriicken, 
whilst beyond the railway is the chateau in which 
the manager of the works resides. In line with this 
house is a row of three-storied houses in which the 
workpeople live, and behind this row of buildings 
rises a range of the hills which were occupied by 
the German troops, the French army being located 
on the hills on the opposite side of the valley and 
to the rear of the town and works, On the 6th of 
August, 1870, the German soldiers made a sudden 
descent from the hills, took possession of all the 
houses, and opened fire on the French troops, In 
time the Germans were dislodged from the manager's 
house, but they quickly repossessed themselves of 
it and drove the French over the railway, and into 
the works, where only afew hours previously all had 
been in activity, the blast furnaces, puddling fur- 
naces, and the rolls in full work. From the works 
the French drove the Germans back over the rail- 
way, but reinforcements arriving the French were 
again driven into the works, where they made a 
stand for a time, but were at length defeated. Thus 
the conflict was decided under the main roof of 
these works, whence about a thousand dead bodies 
had afterwards to be removed. The manager’s 
house was riddled with bullets, the marks of which 
still remain, whilst, on the works the blast furnaces 
were destroyed by artillery fire, and still remain a 
wreck, damage to the value of 1,500,000 francs being 
done to the works generally. The reason why the 
blast furnaces have not been rebuilt is that it is 
found more economical to bring the pig iron from 
Hayange than it was to transport the ore from that 
place which was formerly done. For every ton of 
iron produced it required the transport of 3 tons of 
ore and 1 ton of coke, so that a considerable saving 
results from the present arrangement. 

The plant at Stiring-Wendel consists of 27 me- 
chanteal puddling furnaces on Lemud’s system— 
20 of which were in work—special machinery for 
the manufacture of Hilf’s longitudinal wrought-iron 
sleepers, with two reversing mills and Siemens fur- 
naces. The puddled bars are broken up, made into 
a pile, and heated and brought to the three-high bolt- 
ing rolls. From thence the iron is taken back to 
the furnaces for a wash heat and then brought to 
the finishing rolls. Hilf's sleepers were being made 
in largegquantities. They are rolled in lengths of 
60 it. and cut into two lengths on leaving the rolls, 
Altogether there are six trains of rolls and a seventh 
is in course of construction. Two of these are re- 
versing mills and one is driven by a Corliss engine 
by Hick, Hargreaves, and Co., with a 39in. cylinder 
and 48 in, stroke. The other is driven bya similar 
engine made at Hayange. There are 48 Siemens re- 





heating furnaces with Siemens producers, There are 
fourshingling hammers. The boilers are all heated 
by the waste gases from the puddling furnaces, as are 
also those at the mills previously described. With 
regard to the puddling furnaces we may observe 
that MM. de Wendel have used Lemud’s system 
with the double rabble, mechanically moved, for 
the past twelve or fifteen years, and they now use it 
entirely, to the exclusion of hand puddling. The 
get with it ten heats in 24 hours of 7 cwt. to pow | 
charge. The coal consumption is 10 cwt. to the 
ton of puddled bar. The production per shift and 
the small consumption of fuel combined with the 
lower rate of wages will account for the fact that 
iron can be produced by MM. de Wendel at lower 
rates than in England in spite of the price of fuel 
being higher at their works than it is here. It re- 
quires from 1.15 tons to 1.18 tons of pig iron to 
make a ton of puddled bar, and about 1.1] tons 
of puddied bar to make a ton of merchant iron 
of ordinary sizes. At the close of the inspec- 
tion of the works the visitors were conducted 
to the residence of the manager, where they 
partook of luncheon. That repast over the part; 
was divided into two, one portion going to 

de Wendel’s coke ovens at Hirschbach and the 
other to their collieries at Rosselle. 


ROSSELLE. 


The firm possesses very extensive collieries at 
Rosselle, which is about four miles from Stiring- 
Wendel, with which place it is connected by an ex- 
cellently made private railway. As at the latter 
place so at the former, the firm have built quite a 
town with a church and schools. In this district 
they own 6000 acres of land, which in 1845 was all 
wood and forest. There are nine pits in all, which 
have been opened up by the firm, the first one 
having been sunk in 1855. Eight seams of coal 
are worked, the largest being 3 metres thick, but it 
is interstratified with bands of stone. The other 
seams vary from ]1 metre to 3 metres in thickness, 
The coal is poor in quality, but contains a great 
quantity of gas. The pits are sunk to depths vary- 
ing from 980 ft. to 1200 ft., and the annual 
output is about 300,000 tons. Of this quantity 
about half is used at the works of the firm, the 
other half being sold in the market. Two out of 
the nine pits had to be abandoned after 120,000/. 
had been expended upon them, in consequence of 
the persistent influx of sand and water. 

The coke ovens at Hirschbach are supplied with 
coal obtained from MM. de Wendel’s collieries 
near that place. The coal is washed and coked in 
Appolt ovens as well as in Coppee ovens. In the 
Appolt oven the coal is coked in a vertical chamber 
surrounded by an annular space, the coal being fed 
in at the top. The hea gases escape at the 
bottom into the annular space and heat the walls of 
the oven. The coke is withdrawn through a trap- 
door at the bottom of the oven, the heated chamber 
being quickly re-charged with coal. There are at 
Hirschbach sixteen blocks of these ovens of twenty 
chambers, each producing one ton per chamber or 
20 tons per block per 24 hours. The coke thus pro- 
duced is considered the best for blast furnaces, as it 
is extremely hard and bears the burden well. The 
Coppee oven is an ordinary coke oven with flues at 
the bottom through which the products of combus- 
tion are led, and thus the bottom of the oven is heated 
and the coal is burned at the bottom and top as 
well as at the side, A very considerable saving in 
time is said to be effected in the Coppee oven as 
against the ordinary oven. At Hirshbach there are 
500 of the Coppee ovens. The daily yield of coke 
here is about 600 tons, all of which is taken to 
Hayange and Moyeuvre, and is consumed on the 
works of the firm. 

We have now indicated the extent and character 
of Mil. de Wendel’s establishments, and we cannot 
conclude our notice other than by stating that this 
energetic, enterprising, and most worthy firm owns 
altogether 80,000 acres of land, and employs a 
total of 12,000 workpeople, who are in every way 
cared for and have their interests watched over. By 
way of summary and as indicating what the output 
of these works is, we subjoin a statement showing 
what was produced in them during the year 1877 
viz, : 


Tons. 
Iron ore ... . 467,000 
Coal be x 322,000 
Pigiron ... de 145,000 
Puddled bars a 3 87,000 
Merchant bars ... 33,500 
Sheet iron... ove vas onl 8,500 
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: Tons. machine to generate acurrent in the left hand, and on its { whether we get as much light from these seven as 
Rails and see wos) tone 26,700 right, and worked by a band from the same motor, the dis-|from our are between carbon poles. I cannot you 
Small ironwork for railways and mines 2,000 tributor, an invention of M. Jablochkoff, which serves the | what Mr. Edison’s particular method of distributing the 
Tron wire ... oe ass sii lle 2,500 double purpose of rendering the current alternating, and | current to the spirals may be, but this I can tell you, as 
French rails... 1,400 of distributing the induced currents into four or more | the result of all experience, that system of lighting de- 
Moulded castings Ws 000 circuits. By this means M. Jablochkoff can work sixteen | pending on incandescence will utterly ail from an economic 


os oe 8, 

In conclusion we may state that nothing could 
exceed the courtesy and cordiality shown by MM 
de Wendel to those members of the Iron and Steel 
Institute who visited their works, and the visit was 
n every sense a most interesting and successful one. 


THE ELECTRIC LIGHT. 
(Concluded from page 500.) 

Tux second inconvenience of the electric light, namely, 
that it necessitated the employment of an expensive 
and delicate ‘‘ regulator,’’ has met quite recently 
by the discovery of 
The arrangement I 





first describe was 


name of Jablochkoff. His invention, which has already 
almost revolutionised electric ligh is of the ae 
nature. Instead of placing yo. carbon pencils 

to end, as in a regulator, he places them side by side at 
about a sixth part of an inch apart, and the space between 
them is occupied by a strip of kaolin, or, pe the a 
forms, of plaster-of-paris. This is commonly 
known as the Jablochkoff electric candi and we shall see 
that its behaviour justifies its name. Our figure (Fig. 2) 
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shows the ‘‘candle’’ set in its ap iate holder. The 
electricity which arrives from the dynamo-machine passes 
up one carbon, crosses the slice of intervening plaster at the 
top, and descends the other carbon on its return to the 


negative = of the generator. The arc therefore has its 
lace at the top of the ‘‘candle,’”’ in the place where the 
ame of an ordi candle is. Both the carbon tops be- 


come intensely luminous, and the intervening plaster fuses 
and glows. It melts away as the carbons waste down- 
wards, and the candle is fore slowly consumed away 
‘* just like a candle.”’ Here, however, M. Jablochkoff hada 
difficulty to contend with. ‘The carbons waste at unequal 
rates, the positive carbon being consumed nearly twice as 
fast as the negative. The first attempt to remedy the 
effect by having a positive carbon of twice the thickness of 
the negative did not meet -with ical success. M. 
Jablochkoff therefore devised a machine which should pro- 
duce, like the early magne’ ectric machines, not a con- 
tinuous current, but a series of alternate currents following 
one another with great rapidity. A commutator on this 
principle reversing the current times a minute can be 
applied to the Gramme machine. M. Gramme has also con- 
structed for M. Jablochkoff a distributor giving alternating 
currents, and at the same time dividing the current out to 
several separate jones or systems of er Using this 
system of rapidly alternating currents, the ‘‘ candles,” 
when made with purified artificial carbons of great density, 
burn steadily pe evenly until they are consumed away. 
Each is about 9in. long. They cost about 7}d. each, but 
probably can now be made at a lower price, and each lasts 
about an hour and a half. Iam told that a certain gentle- 
man, whose knowledge of electrical matters was not very 
extensive, when he heard that the electric candles cost 7}d. 
each, ordered a of them, expecting to be able to burn 
them in an ordinary candlestick. I need hardly remark 
that that individual was oe disappointed. The Jab- 
lochkoff candle is after only a means of ‘obtaining the 
luminous arc from a current already obtained in a dynamo- 
electric machine. 

Now let me explain the system for distributing the current 
to the “candles,” as adopted pretty uniformly in Paris. 
The Avenue of the Opera at Paris is lit by 46 electric lamps, 


each lamp being contained within a globe of opal glass, 
sup on a lofty standard. The light that fills each 
globe with a lustre like that of a full moon is the light of 


a Jablochkoff candle. If each “ candle’’ lasts an hour and 
a half only, it is obvious that more than one candle will be 
wan in an evening. Four “candles” in appropriate 
holders are, therefore, placed in each opal globe used for 
the light, and matters are so arranged that when one 
can has burnt away another can be turned on. 
In the Avenue of the Opera at night you may observe 
@ man going round about every hour and stopping 
at each lamp to turn Pyap re Bio, & In the lower part 
of the diagram we have two machines. The little Gramme 


simpler and cheaper substitutes. | 
shall devised | 
about four years ago by a Russian inventor who bears the: 


candles with one steam engine of 18 horse power, the 
hts being arranged in four series of four lamps each. 

e may therefore say that up to this point M. Jablochkoff 
has solved the problem of dividing the electric light. Now 
I have had the fortune to obtain an actual ‘‘ candle.’ 
I have placed that candle upon an appropriate stand 
within a globe of ne glass, and I will pass a current of 
my battery through it. If we succeed in lighting our 
candle we shall, however, be able to re its light for a 
short time , for since the current from our battery 

th vit in’ one direction only, it will consume un- 
prally, and the: arc-will eventually grow too long to be 
ustained i fo current. 

The Jablochkoff candle has already stood the test of 
practical application. For sixteen months it has been in 
regular use in the Hotel and Magasin du Louvre. In 
that enormous establishment they have now eighty candles 
burning. They are arranged in five groups of sixteen 
candles each. Each group of sixteen candles costs the 
establishment 21. 11s. a a 3; but each group replaces 
about 250 burners which previously cost the establish- 
ment 31. 12s. 3d. per night. So that for two-thirds the cost 
they get nearly three times the light. For all that we cannot 
r the invention as perfect. The light of each candle 
is not as bright as the same current would produce ina 

tor, and the opal globes, though ye Came the un- 
endurable brilliancy of the naked arc to that magnificent 
glow, cut-off, on the best estimates, at least half the light. 

At the present moment several rival inventions are in the 
field. The printing office of the Times newspaper is now 
lit ihe lamp, the invention of another Russian of the name 
of Rapieff. The peculiarity of this lamp consists in the 
ee of the arc between four carbons arranged in 

V-shaped pairs meeting at a point. The regulator is 
way simple, and allows one of the carbons to be replaced 
without putting out the light. It is said to give a very 
oy umination. Another lamp, even more simple in 
structure, has come to us from ‘the United States. This 
is the Wallace lamp. It consists, and I have a rough model 
of it here to show you, of a couple of flat plates of carbon 
placed one above the other, ig to edge, with an interven- 
ing space of about the eighth of an inch. When once 
started by the contact of the carbons the arc passes from 

lower carbon to the upper, and as the edge consumes 
away, it travels along to a fresh place. The plates are 
held in an appropriate frame, which can be hung up any 
where. I now light the lamp, and you will at once be 
struck by one disadvantage, the dark shadow cast by the 
— themselves and by the frame. Nevertheless the 
urability, simplicity, and cheapness of the arrangement 
show that itis really a valuable substitute for the regulator, 
and a formidable rival to the Jablochkoff candle. 

And now we must turn to the third of the disadvantages 
attending the electric light, its extreme and dazzling 
brilliancy, and consider some of the suggestions that have 
been made for reducing it to more manageable and en- 
durable proportions. The problem of dividing the electric 

ht is pig “ ga a as eat tent was 

out in land for producing a y passing 

the electric current through a thin rod of carbon, which it 
heated to redness like those wires with which we experi- 
mented. The system so long ago initiated has n 
recently revived in England by Mr. Werdermann, of whose 
lamp you may have recently read in the papers. The light 
is not brilliant, but perfectly steady, and admits of sub- 
division to a certain extent. Mr. Werdermann’s own 
statistics show, however, that subdivision is only ac- 
complished at a great sacrifice. Using a two-horse power 
engine, he tells us he.obtained with two lights a power of 
320 candles in euch, -or of "640 candles in total. But when 
distributed to ten lights the same current gave a brilliancy 
of 40 candles at each point, or 400 as a total. This is no 
advance on the results obtained by King in 1847. Another 
attempt was made in 1858 when M. Jobart announced to 
the French Académie that M. Chanzy had solved the 
roblem of wrth | the electric light. Tho small lamp of 

. Chanzy consisted of a glass globe enclosing an incan- 
descent spiral of platinum, and small enough to go into the 
pocket. It was even let down on one occasion into the 
water to attract the fish at night. 

Now we have heard a great deal of late of Mr. Edison 
and his discovery of a means of indefinitely subdividing the 
light. I do not know how far Mr. Edison’s invention fulfils 
the promise of its announcement ; but 1 do know that the 
accounts of it in the American press, which have been 
copied into English papers, have been grossly exaggerated. 
Men of eminent scientific reputation, who have seen Mr. 
Edison’s light, and whose word I haveevery reason to trust, 
tell us that it is a beautiful scientific toy—nothing more. 
Happily we have now an inkling of the nature of the dis- 
covery, for the Scientific American has raised the veil and 
told us what Mr. Edison’s electric light is. If we are to 
accept that statement, it consists in passing a current of 
electricity throngh a small coil of platinum wire, or some 
such contrivance, which becomes white hot, and then, to 
prevent the wire being quite fused away by the force of the 
current when the heat becomes too great, the expansion of 
a metallic plug or bar diverts a portion of the current. 
He, therefore, obtains the light not by an electric are but 
by incandescence. We do not yet know the details, but to 
give you an idea as best I can of what I mean I have fixed 
in a frame here seven little spirals of platinum wire at 
some distance from each other. They become white hot 
when the current passes through them, and were my 
current to become too strong one or more of them would 





be melted up. Iam here sending the whole current at my 
disposal through these seven spirals, and I put it to you 





point of view, and will be the more uneconomical the more 
rleeily. 'k have c teh blstéabaphk to; thio the 
e , ve a few p to w upon 
has illustration of some of the appli of the 
electric light ; but before exhibiting these I feel inclined to 
show you a pho’ ph of Mr. Edison. Mr. Edison, whose 
face is not as jar to usas his name, is a yery remarkable 
man. He has made some wonderful inventions, for to him 
we owe not only the electric pen and the h, but 
also duplex and quadruplex systems of , anda 
host of other beautiful things. he invents, however, 
Lael sn wg = ery when ne nies ig id he on 
not invent. e us recen' t 
of the New York Sun, and I only that Fa yo reporter 
made it all up, that the same wire which brought you the 
electric light would bring you heat or motive power enough 
to work a sewing machbine.. But when we spend heat and 
pp power to — our electric fener pend kaos of 
no cheaper way of produ them a imagine 
we shall get out of our fran prob heat or more 
motive power than we put into it? Before Mr. Edison’s por- 
trait fades from our memory, let us put beside it a portrait of 
Sir aan my A Davy, who, as the origi discoverer of 
the electric light, must be regarded as no less worthy of 
fame. Time does not permit us to give more a 
glance at the varied applications of the electric light whic 
the remaining views my series illustrate. I have 
you of the applications of the light in Paris to the light- 
ing of streets and of the great in du Louvre. 
But it is also very vat Fig loyed for ill 
workshops and factories. ocolate 
Menier in Paris—and I am happy to think tha 
not know as much about French chocolate in B 
Patie'ps ‘hating th. Wee banst laragitta tees oe 
ries nging same proprietor, have 
lit by means of Serrin’s lamps. TThe electric ight 
been used in two of the railway stations in i 
been henge ps very 8 at La Havre in 
struction of the new docks and harbour there; and it 
done good service amid the darkness of mines and 
It provides an absolutely safe safety lamp to the coal 
miner, as it may be completely enclosed in glass, and re- 
quires no supply of air. It has been successfully emplo 
in fishing ; for the fish come to look at the light 
are caught. And the suggestion has been made, t hI 
do not know whether it has actually been carried out, that 
divers should carry down the light with them when de- 
scending to examine a wreck. I have already mentioned 
the ore success with which the light has been introduced 
into lighthouses, and for the lighting up docks and{harbours. 
I am sure you will agree with me that if we had the electric 
light for i rag ncy: 2 the windings of our River Avon, we 
should be far less likely to Lave a recurrence of those un- 
fortunate accidents which have made our river notorious. 
We have lately heard, too, of a novel application of the 
electric light, and of foot-ball matches played by the light 
of its beams. Iam told, however, that the peculiar sharp- 
pase = Sag wee cast has ) cena —— awkward 
mishaps, yers occasio kicking at the shadow 
of the fcot-ball, in mistake for the ball itself. But there 
is one direction that I have not yet ainda to, in which 
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the introduction of the electric lig to be 
of great value. In those industries in which colours of 
materials are concerned a pure white light is of the 


utmost value. We know that we cannot judge of colours 
by gaslight ; but under the electric beams volours are the 
same as by day. There is yet another result to be ob- 
tained from the electric light. You cannot photograph 
gaslight, because the visible violet 
chemical rays by which the sensi 
absent from the rays of ht. But the electric light 
possesses them as daylight does; and therefore photo- 
phs such as this beautiful s en which I hold in my 
nd, can be taken by the electric light. And now I have 
a little curiosity to show you. 
peed et of a er otight in ——— which has the 
roperty of taking in the light in the daytime and 
It ont afterwards at night. But it is not affected 
yellow glare of gaslight. It has betn kept in 
all to-day, and you see it does not shine. I allow the light 
of this big Sugg burner to fall on it, and still it does not 
shine. I now hold it for a brief half minute to the rays 
of the electric light, and it shines as it would have done 
with sunlight. le phosphoresence of such substances 
has been known for thirty years, but this clock is a rather 
novel application of the ol egies I 
We have now com the relative advantages of the 
electric light and o! lighting by from most points 
of view, and we have en a glance at the tive 
costliness of each method of illumination. The former 
gives us splendid concentration of light at a distinctly 
cheaper rate than could be obtained by the consumption of 
coal gas. But the loss in subdivision is so great that for 
domestic purposes the use of electricity is accompanied by 
such an extra’ t expense as not to permit of its becom- 
ing general. I do not say that the electric light will never 
supplant gas for domestic purposes ; he would be bold who 
would venture to assert that anything is impossible in 
science ; but I do say that, so far as the t state of 
science warrants us in pronouncing a judgment, electric 
lighting for domestic purposes will not pay. And I doubt 
whether it will pay to light our houses, and passages, and 
offices by electricity until we have discovered a aane 
source of electricity than that which is at present 
cheapest, viz., a dynamo-electric machine driven by a rteam 


+) ie. 
a now comes a matter which is of some importance 
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he 95 cent. 

ing from wate consumption. The introduction of 
the electric light for the illumination of squares and streets 
herefore, relieve the gas shareholders of the least 
profitable 5 cent. of their takings, leaving them the 
table 95 cent. Saree fees fe 

Bristol United Gas Com , we find that it has a paid-up 
captital of 321,2501., that during the last half year its 
gross receipts amounted to 73, Of that amount 

the rent of meters and private sale of ielded 51,3601., 
the sale of residual products 14,6721. Only 
cent. of the gross receipts, were 
derived from the ic lamps, a percen which is re- 
by the repayment of 20081. for lighting and 
iring the public lamps. In this case, therefore, the gas 
shareholders, if it came to the worst, would sim ly be re- 
lieved of that 62 per cent. of their takings which pays 
them worst, and which they get the least thanks 
I am not, indeed, quite sure that they would be 
losers thereby, for people would not be contented with 
dull lights indoors, and would probably burn more gas. 
yee face of Cae fi : I | a ag it is 
i t to comprehend the ex i epreciation 
that has taken place in the shares of the gas 
companies. In the accompanying diagram (Fig. 3) 
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BRISTOL UNITED GAS C° 
AND OF THE 
GAS LIGHT AND COKEC? 
OF LONDON, 
FOR THE YEAR 





Fie. 3. 
you will observe how the values of the shares of the two 
compenies whose ition we have been studying are 


graphically depicted. Inthe earlier parts of the year the 
values of the 1001. shares were quoted pretty steadily at 
1901. to 2001. They fell in August when vacation sight- 
seers in Paris sent over such glowing news of the electric 
light, and they fell again with extraordinary suddenness 
in October at the bare announcement that Mr. Edison had 
invented a method of indefinitely subdividing the light. 
And now in the beginning of November we find the shares 
which a year ago were worth 200l. worth only 140. or 
1501., and all because it seems likely that the companies 
must in the distant-futare contemplate giving up the worst- 
paying 5 or 6 cent. of their business! But I beg you 
not to forget that coal gas is a child of science not yet full 

grown, and to it also science ptomises a future of aa 
usefulness. We hear continually cf new departures for gas, 
of new and economical gas stoves, of new gas-burners like 
this noreey triple burner of Mr. Sugg, which almost rivals 
the electric light, and of new ape engines, which for many 
purposes are more economical steam engines. There 
1s indeed wey reason to believe that there is a future 
before ight as before the electric light, and that while 
the electric light may serve some purposes best, there will 
be other purposes best served by gas. And doubtless the 
future of gas will in some measure determined by the 
use of better burnersand the manufacture of a better and 


cheaper gas, and also by a more prompt attention on the 
part of companies to the requirerents of the public. 
One word more, and I have done. Remember that gas- 


lighting was, in its time, as much a scientific pagans as 
is the e ic light. Why should we not be as proud of 
one great discovery as of the other? I hold that science 
promises a future of developed usefulness not to electricity 
alone, but also to gas. And if I have succeeded in putting 
the questions ab issue in this ri between these two 


children of science in a light intelli not to gas-share- 

Sen eee Seo to he Ree of a free city, I 

a my lot thus to labour for 
ma 


progress of a t community, and for the 
intellectual development of ieee. - 





DRILLING MACHINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO., ENGINEERS, MANCHESTER. 





We give above an engraving of another of the machine 
tools shown at the late Paris Exhibition by Messrs. Sharp, 
Stewart, and Co., Limited, of Manchester. This is a 
single-geared vertical drilling machine fitted with self- 
acting feed motion and capable of drilling holes up to 
2 in. in diameter and 7 in. deep, at a distance of 17 in. from 
the face of the vertical slide. The saddle carrying the table 
is adjusted vertically on its slide by a screw and bevel 
wheels, and the machine, which is of very good propor- 
tions throughout, carries its own countershaft and belt 
shifting gear. 





THE RIDER VALVE GEAR. 
To THE EDITOR oF ENGINEERING. 
Srr,—The question of the novelty of the so-called Rider 
valve is of considerable importance to engineers, as it is 
undoubtedly the best and simplest expansion valve in nse, 
and on the Continent especially is a very great favourite. 
Mr. Benson, in a letter some weeks since, tacitly admits 
that the internal valve is not new, but takes great credit 
for using the Bodmer valve in connexion with a governor. 
I see in your impression of a fortnight ago a letter from 
Mr. G. R. Bodmer, giving the exact page of his grand- 
father’s specification, where is described a om of governor 
suitable for working this particular valve; as this was 
patented in 1844, I presume it is common property, and it 
is not to be wondered at that the man Mr. B 





NOTES FROM THE SOUTH-WEST. 

Wages in Wales.—The South Wales colliers having re- 
jected the proposal of the associated masters to modify the 
sliding le, so that wages may be reduced below the 
minimum provided in the award, the Monmouthshire and 
South Wales Colliery Association has the following 
resolution : ‘‘ With the view of enabling the sliding scale 
committee to proceed with the consideration of a modifica- 
tion of the sliding scale arrangement, it is resolved that 
the necessary six months’ notice be given by the Association 
on the 31st inst. 

Blaenavon.—In connexion with the threatened winding- 
up of the Blaenavon Iron and Steel Company, it may be 
observed that the stoppage of the company’s works, if it 
takes place, will occasion great distress in South Wales, 
as 5000 persons are now employed at the works, and their 
weekly wages amount to 40001. 


Bristol Tramways.—At the last meeti of the Local 


Board for the of Horfield, Mr. G. te, secretary 
of the Bristol Tramways Company, attended and explained 
the company’s pr Is to extend its lines to Horfield. 





After some discussion a resolution assenting to the applica- 
tion was unanimously adopted. 








BEte1an Coat Exports.—The exports of coal from 
Belgium amounted in the first ten months of this year to 
3,097,385 tons, as compared with 2,813,225 tons in the cor- 
responding period of 1877, and 3,180,296 tons in the corre- 





com of in a former letter never paid one penny 


royalty. 

fice for a certainty that the well-known firm of Sulzer 
Brothers, of Winterthur, have manvfactured these valves 
for years, and they exhibited it at the Paris Exhibition this 
year as “‘ mouvement de distribution par tiroir rotatif du 
systéme J. G. Bodmer.”’ 
Yours truly, 


W. P. 
Erith, December 23, 1878. 





sponding period of 1876. 


Swiss RarLtways.— What are termed the ordinary rail- 
ways of Switzerland—several short mountain lines being 
classed apart—comprised altogether 1547} miles of line in 
October, 1877. The gross receipts during the first ten 
months of this year were 1,736,8541., or 65,0701. less than 
in the corresponding period of 1877, although 33} additional 
miles have brought into working the past 
twelve months. 
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HIGH-PRESSURE BOILER. 


CONSTRUCTED BY MESSRS. HAWKSLEY, WILD, AND COMPANY, ENGINEERS, SHEFFIELD, 





We give above engravings of a form of high-pressure 
boiler constructed and patented by Messrs. Hawksley, 
Wild, and Co., of Sheffield. This boiler consists of two 
sections each composed of three cylinders, the top one 
80 ft. long by 3 ft. in diameter, the two lower ones 
21 ft. long by 2 ft. 4 in. in diameter, each of the two upper 
cylinders of each section being connected to that below it 
by four vertical tubes 17 in. in diameter. The firegrate 
is placed under the front part of the top cylinder and at 
the end of the next lower one, the products of combustion 
passing between the upper and middle cylinders to the rear 
end, and thence passing downwards, and returning to the 
front end between the middle and bottom cylinders. 
Arrived at the front end the gases again descend, passing 
under the bottom cylinder and out at the damper at the 
back end of the boiler. 

The first two rings of the top cylinders over the fire 
are made of steel, and the flues are formed by firebrick 
quarrels resting on the upper portion of the cylinders. The 
steam chamber is 12 ft. long by 2 ft.4in. in diameter, and 
it is connected to both upper cylinders as shown, there 
being two connexions to each. A wrought-iron man- 
hole is placed on the top of each upper cylinder at the 
back end and a manhole at the end of each bottom cy- 
linder, so that when the doors are off there is a cooling 
current induced which rapidly cools the boiler, enabling 
the cleaning to be done in a comparatively short time 
if necessary. There is also a manhole placed in the end 
of the steam dome, thereby giving every facility for 
inspecting the boiler. The construction and setting is, 
as will be seen, altogether such that there is not a rivet 
which cannot be got at for repairs without disturbing the 
boiler. The chief dimensions of the boiler we illustrate 
are as follows : 


Total heating — . 907 sq. ft. 
Total grate surface .. aes 29.64 ,, 
Proportion _... 1s: 30.6 
Areas of flue passages, “first run va 8.7 Pe 
ya second and 

third ron ae be ae | foe 
Steam space . 216.7 cub. ft. 
Water ,, eve oe GEE ns 

Total ove | 


It will be seen from the foregoing figures that this 
boiler has a capacity for water and steam, with a surface 
of water for the disengagement of steam, and heating and 
grate surface equal to an ordinary two flued boiler. This 
while insuring a steady supply of dry steam, rmits 
(owing to the construction) the use of steam of 120 1b. 
pressure. The boiler, we may add, does not occupy any 
more room sideways, and less endways, than an ordinary 
two-flued boiler 30 ft. long by 7 ft. in diameter. 

The feed is introduced at the bottom cylinder, and it thus 
meets the cooler gases, while there will be a tendency to 
deposit any solid matter in the bottom cylinder, where it 
would have a less detrimental effect than at any other 
part of the boiler. As one feed valve supplies both bottom 
cylinders and the dome receives steam from both top cy- 
linders, the two sections become practically one boiler, 
the pressure being equally distributed. The circulation, 
the makers inform us, is found to be of a most satisfactory 
character, the current ascending through the front con- 
nexions at firing end, and having a steady flow along the 
top cylinder descending by connexions at back end. 

The arrangement of boiler we have been describing is 
one which affords every facility for the provision, where 
necessary, of a large grate area for the combustion of 
sawdust and other inferior fuels, and it has altogether 
many good points. We trust that at some future time 
Messrs. Hawksley, Wild, and Co. may be able to 
thoroughly test its comparative efficiency, when we shall 
have pleasure in publishing the results. 





FOREIGN AND COLONIAL NOTES. 
Turntables for Dutch India.—The Dutch Indian Go- 
vernment is about to let a contract for 24 turntables for its 
lines in Dutch India. 


The Biiviee Coal Trade.—Rather more activity is no- 
ticed in the Belgian coal trade, but this is wholly a to the 
advent of winter. Prices have not experienced any material 
c . 


Rolling Stock on the Belgian State Lines.—In 1862, 
po were 257 locomotives u sr Belgian State Rail- 
wa, In 1867, the number wn to 384; in 1872, 

; and in 1877, to 1066. Similarly, the number of 
vehicles of all kinds u Mag tat the Belgian State lines was 9130 
in 1862, 11,756 in 1 406 in 1872, and 33,395 in 1877. 
The average distance ran by each locomotive was less in 
1877 than in 1872. 


seers. Beleins Metallurgical Company.—This com- 
pany contrived to realise a profit of 13,5211. for 1877-8. 
his balance admitted of the payment of a dividend of 12s. 

per share for the year. 


The Blue Star Line,—A freight service has been com- 
menced between Philadelphia and Liverpool, which is to be 
called the Blue Star Line, after the flag of the London 
house, which is the heaviest owner of the steamers which 
are to beemployed. The first steamer was despatched from 
Philadelphia in the first week in December, and the line 
started with seven vessels. In March the service will be 
increased by six more steamers, making thirteen in all. 
From December until March two steamers will depart from 
each end of the line weekly, and after March the ‘Is 1st there 
pre be re ns A a : vr prvpatire borne in mind that 

is entirely independent o r passenger service 

of the American line and of the Red Star to Antwerp, 
which latter, by the wa: ae ig = be ps eget by three 
steamers, one, the ving. nays, ee en her 

lace, and two more which to's building at iW, me 
re one to be ready in March and the other in es t 
will thus be seen that during the coming year there will 
a Transatlantic steamer de g from and arri pe 
Philadelphia at least on five days per week. The Bios tar 
Line steamers are all stanch iron vessels, and comparativel 
new. They are British built and are owned by Britis 
capitalists. They have been engaged in the East Indian, 
Australian, and North American trades. The names of 
the seven steamers which ~. running this month 
are the Naples, the Timoor, the Suez, the Antonio, the 
Athens, the Devonshire, and the Costello. The names of 
the six which are to be added in March are the Lord Clive, 
the Lord Gough, the Tuscany, the Sicily, the Thessaly, 
and the City S Bristol. The terminus of the line at 
Philadelphia will be Girard Point, which is destined to 
become a scene of busy Sern. "The terminal facilities 
already existing are materially enlarged by the addi- 
tion of store-houses, sheds, hoisting apparatus, an 
road sidings. Several piers for the accommodation of the 
steamers are also in progress. 

Azles on German Lines. ap x cone of Now) German 
Railway Union, reporting u reakage 0: les upon 
German lines in 1877, state that t the place of the fracture 
was in 57 cases in the journal, in two outside of the wheel 
seat, in 25 inside of the wheel seat, in 10 in the wheel 
seat, and in 8 about the middle of the — Three of the 
axles were broken in more than one place. | state- 
ment of the causes of the b 41 of the 
102 to ‘‘ ordinary wear,”’ 30 to phew) and manufac- 
ture, 21 to hot journals, 5 to bad construction (sharp angles 
and insufficient dimensions), and the other 5 to. various 

causes. ‘This table,” say the committee, ‘teaches 
further that the greater part of the breakages could have 
been avoided, either by the selection of a better material, 
by efforts to avoid hot journals, and by the timely — 
out of the cars with hot boxes, as also by a more carefi 
mrs of the axles for .”’ ‘The committee also 

Tt must be mentioned here that roads which give 
preminme for discovering cracks in axles have shown the 





results, and the general introduction of the Comes veh of 


giving such’ premiums is strongly to be recom 





Fug. 2. 


One railwa: nr gave 13. sash preminme in 1006 ond 90-40 
1877, and line—which of the most important in 
Austria—had no axles broken under cars while running, 
and consequently no accidents from broken axles. 

Great Northern Te h Company.—The ber of 
despatches forwarded by te com <4 pny ta the first « eleven 


months of this year was Pathe amount of reese 

collected lg company in ey ey same goed was 1 

or 22042. less than in the corresponding peri at ith 
Disc of ite.—It turns out ea: France gains 

something by the Berlin after all, and that her pro- 

tectorate fof Syria, supposed be 2 nominal concession, 


will prove of substantial value. French ca; talists have 
secured a grant for a railway from Jaffa to the interior of 
Palestine, which will open up the Jordan Valley and the 
whole region north of the Suez Canal. In certain con- 
tingencies this road furtbe become of great 
ness, but it omene her that the Py pan resources of 
the country are considerable, and, w 
that the Sea itself can be coal 
account. The ag “of the Jordan, from Jerusalem 
to Damascus, ly fertile. purveyor, 
however, of fuel alee than of food, that the region to be 
opened by the new railwa; deserves particular attention. 
itherto the main obstacle to the development of steam 
traffic in the Levant has been the absence of combustible 
material. Not only » but the shores of Syria and 


the Red Sea, are compl Samat of wood, and the coal 
imported from the — & price ranging from 
21. 8s. to 41. 16s. a my ay investigations 
have been reg Be een Tall he Dead Sea, which, so 
far, have not discl 


tte of coal but, 
the other hand, <i any, foro inexhacetible ‘beds of 


Coal Traffic on the Baltimore and Ohio Railway.— 
Coal traffic on the main stem of the Baltimore and Ohio 
Railroad in the yo ending September 30, 1878, 9 yp yooen 
an te of 1,483,076 tons, which included 689 tons 
for the eget! ‘8 supply, being an increase of 42,811 tons 
mie the precedin i 

anufacturing 


fiscal year 1877-8, 1,363,061 tons of coke and coal were 

transported on the Pittsburgh ai and 216,998 tons of of 

coal on the Trans-Ohio divisions. te agg 

of coal and coke transported, including sal divisions 

> 135 tons, showing an increase for the Fea of 
’ 

Captain Ericsson’s Torpedo.—A “javelin” is the latest 
name used by Captain Ericsson to describe his submaririe 
war engine, or torpedo boat, Destroyer, which was launched 
in August, and is now almost finished. 

German Mechanical Indus 
ministration of the Darmstadt Foundries and Constr, 
tion Workshops Company has just convoked a 
meeting of the share anes to decide upon Bogda future 


policy to be pursued by the » that 
not. In event of a forced 


ae council of 


Hi 


it is to continue operations or 
realisation, it is feared that the consequences to the share- 
holders ad be serious. 


yan be 


Sees tons oA in the of 1876, 
685,015 tons. Of the coal im a 1 thie 
year, 134,386 tons were recei Antwerp. 

Belgian Railw Worki ‘apenses.—In 1862 
ratio of the working expense "arose vader ie 
Belgian Sta‘ to Railways was 45.77 mem In 1867, the 
eeeeenty ae eee per cent. In it 
a per cent. In 1877 it had crept up to 61.24 
per cent 

PR yaaa Bridge Building.—Messrs. Clark, 

, Pennsylvania, Pog ip 
fron bridge 284 ft long, in two spans, and one 170 ft. long, 
a single span, for the Central Vermont Railroad. 
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